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15. BARRICADE TAPE PROGRAM 
 
Use barricade tape for a visual warning only.  Do not  use it as a physical protection for floor 
edges, roof edges, floor openings, etc.  For physical protection, barricades capable of 
supporting 200# must be erected 
 
Listed below are various types of barricade tape and their proper usage. 
 
A. Yellow/Black Caution Tape 
 
Use this type of barricade tape to warn individuals of a hazard that can be seen and avoided.  
Personnel may enter this type of barricade if they are wearing the appropriate required personal 
protective equipment.  Personnel may enter without permission from contractor.  Use this 
barricade tape for, but not limited to, the following: 
 
1. General material storage area. 
2. General work area. 
3. Identification of slip/trip hazards. 
  
B. Red “Danger” Tape 
 
Use this type of barricade tape to identify areas where entry of employees is restricted due to the 
nature of the hazard.  No one may enter this area without first obtaining permission from the 
contractor responsible for erecting the barricade.  Use this barricade tape for, but not limited to, 
the following: 

  
 1. Around counterweight of equipment. 

2. Overhead works where materials may fall to lower levels. 
3. High-pressure water cleaning, sand blasting, etc. 
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16.  HOT WORK 
 
Refer to Document 00740 – HOT WORK PROCEDURE in the applicable Project Manual 
for requirements for safe work practices to be used when performing hot work on the project.  
Hot work is to be defined as an open flame, welding arc, non-explosion proof electrical tools 
or equipment and any heat source capable of causing ignition.  
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17.       LADDERS 
   
The purpose of this safety regulation is to outline the proper use and care of portable 
ladders on site.   Scaffold ladders are addressed in the scaffolding procedure. 
 
A.        Responsibility 
 
All contractors and subcontractors are responsible for ensuring the portable ladders used by 
their employees are in good working condition. 
 
B.        General Requirements 

  
 1. Personnel using ladders will be responsible for inspecting them before use and 
             reporting any defective ladders to their supervisor.  These ladders will be taken out  
             of service immediately and destroyed if repair is not feasible.  
  
 2. Contractors shall inspect ladders prior to use.  The inspection will include the rungs,  
             feet, lanyard (for extension ladders), side rails, and rivets. 
  
 3. Do not use ladders with broken or missing steps, rungs or cleats, broken side rails or  
             other faulty parts.  A "DANGER, DO NOT USE" tag must be attached.  
  
 4. All personnel shall face the ladder while ascending or descending. 
  
 5. All personnel shall have their hands free of material while climbing ladders.  Use    
             handlines to raise or lower materials as needed.  

 
6. No portable metal ladders are permitted on the project.  Use fiberglass ladders for   
            electrical work when there is danger of electrical shock. 

  
 7. Portable ladders classification:  

  
a. Portable Ladders:  Can be either straight (fixed heights, not taller than 12 feet),  

or extension (two sections or more combined to reach maximum height).  
 

b.  Stepladders:  Scissors-type opening ladders that are self-supporting.  
 
8. Identify all portable ladders by contractor name, properly stored at their assigned  
            location when not in use, and kept in good, clean condition. 

  
9. Equip all ladders with safety feet.  Both feet of extension ladders and stepladders shall  
            rest on solid support and be at the same level.  
 
10. Do not place ladders in front of doors unless the door is locked, roped off, or guarded. 

  
 11. Do not use tops of ordinary types of stepladders as steps or work platforms.  All   
             ladders shall be of sufficient length so that work can be performed while at or below    
             the fourth rung of the ladder from the top or as recommended by the ladder  
             manufacturer (as labeled on ladder). 
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12. Place all portable ladders, other than stepladders, on the ground or other support so  
that the distance from the base of the ladder to a line dropped vertically from the top     
support is approximately one-fourth of the length of the ladder.  Example:  Place a 16-
foot ladder so that the bottom is four feet away from the wall. 

 
13. Secure all portable ladders before starting a job.  Another employee shall hold the  
            bottom of the extension ladder while the ladder is being tied off or secured. 
 
14. All ladders used for access to another level shall be of sufficient length so that the top  
            is at least 3 feet above the upper landing. 

  
 15. Ladders shall rest on solid support and the feet shall be level.  Do not use boxes,    
             barrels or other unstable bases to obtain additional height. 
  
 16. Makeshift ladders are PROHIBITED. 
  
 17. Do not use stepladders (folding ladders) as straight ladders.  When using a stepladder,  
              make sure the spreader braces are locked to prevent collapse. 
  
 18. Only one employee shall be on a ladder at a time, except in extreme emergency. 

 
19. Keep rungs of ladders free of grease and oil. 

  
 20. Do not lean to outside with a shoulder being more than 12 inches beyond the side rail  
             while on a ladder. 
  
 21. When it is necessary to do work requiring the release of both hands from an extension  
             ladder, use fall protection.  Secure fall protection to a structure of adequate strength  
             for the purpose.  Do not secure to the ladder.  When ladders are used as a work  
             platform (meaning not just for access/egress) they must meet the minimum  
             requirements of 100% fall protection over six feet. 
  
 22. Do not use tools in a position that will transmit an extensive downward force to the  
             ladder, causing rung or step failure. 
  
 23. Adjustment of extension ladders shall only be made by the user when standing at the  
             base of the ladder. 
  
 24. At the end of the workday, move ladders from the work areas so as not to create a  
             tripping or bumping hazard.  Return the ladders to proper storage areas. 

  
C. Job-Built Ladders 
 

 1. Use other means such as stairways, scaffold stair towers, or extension ladders before  
             building job ladder if at all possible. 
 

 2. Use the following charts and measurements in constructing the ladder; (Ladder Table 
             2, 3 and Figures 1 through 14). 
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18.  SCAFFOLDING 
 
Inspect all scaffolds, erected and/or dismantled under the supervision of a competent person. 
No contractor on this site shall allow any employee to erect or use as scaffold without being 
properly trained.  
 
Contractors are required to comply with all requirements of OSHA regulations dealing with 
scaffold erection, inspection and training.  Use the following provisions as a  guide only. 
Contractors shall maintain a comprehensive program on scaffold erection and use. 
 
A. General Requirements 
 
1. The footing or anchorage for scaffolds shall be sound, rigid, and capable of carrying  
            the maximum intended load without settling or displacement.  Unstable objects such  
            as barrels, boxes, loose brick, or concrete blocks, shall not be used to support scaffolds  
            or planks. 
 
2. No scaffold shall be erected, moved, dismantled, or altered except under the 
            supervision of competent persons. 
 
3. Guardrails and toe boards shall be installed on all open sides and ends of platforms 
            more than 10 feet above the ground or floor, except needle beam scaffolds and floats.   
            Scaffolds 4 feet to 10 feet in height, having a minimum horizontal dimension in either  
            direction of less than 45 inches, shall have standard guardrails installed on all open  
            sides and ends of the platform. 
 
4. Guardrails shall be 2 x 4 inches or equivalent, approximately 42 inches high, with a  
            mid rail, when required.  Supports shall be at intervals not to exceed 8 feet.  Toe 
            boards shall be a minimum of 4 inches in height. 
 
5. Where persons are required to work or pass under the scaffold, scaffolds shall be  
            provided with a screen between the toe board and the guardrail, extending along the  
            entire opening, consisting of No. 18 gauge U.S.Standard wire ½ inch mesh, or the  
            equivalent. 
 
6. Scaffolds and their components shall be capable of supporting without failure at least  
            4 times the maximum intended load. 
 
7. Any scaffold including accessories such as braces, brackets, trusses, etc., weakened  
            from any cause shall be immediately repaired or replaced. 
 
8. All load-carrying timber members of scaffold framing shall be a minimum of 1,500  
            psi. fiber (Stress Grade) construction grade lumber. All dimensions are nominal sizes  
            as proved in the American Lumber Standards, except that where rough sizes are noted,  
            only rough or  undressed lumber of the size specified will satisfy the minimum  
            requirements. 
 
9. All planking shall be scaffold grades, or equivalent, as recognized by approved 
            grading rules for the species of wood used. 
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10. All planking of platforms shall be overlapped (minimum 12 inches), or secured from  
            movement. 
 
11. An access ladder or equivalent safe access shall be provided. 
 
12. Scaffold planks shall extend over their end supports not less than 6 inches or more  
            than 12 inches. 
 
13. The poles, legs, or uprights of scaffolds shall be plumb, and securely and rigidly  
            braced to prevent swaying and displacement. 
 
14. Overhead protection shall be provided for men on a scaffold exposed to overhead  
            hazards. 
 
15. Slippery conditions on scaffolds shall be eliminated as soon as possible after they  
            occur. 
 
16. No welding, burning, riveting, or open flame work shall be performed on any staging  
            suspended by means of fiber or synthetic rope.  Only treated or protected fiber or  
            synthetic ropes shall be used for or near any work involving the use of corrosive  
            substances or chemicals.  Specific requirements for boatswain’s chairs and float or  
            ship scaffolds are contained in the OSHA manual. 
 
17. Wire, synthetic, or fiber rope used for scaffold suspension shall be capable of  
            supporting at least 6 times the rated load. 
 
18. The use of shore or lean-to-scaffolds in prohibited. 
 
B. Tube and Coupler Scaffolds 
 
1. A light duty tube and coupler scaffold shall have all posts, bearers, runners, and  
            bracing of nominal 2-inch O.D. steel tubing.  The posts shall be spaced no more than 6  
            feet apart by 10 feet along the length of the scaffold.  Other structural metals when  
            used must be designed to carry an equivalent load.  No dissimilar metals shall be used  
            together. 
 
2. A medium duty tube and coupler scaffold shall have all posts, runners, and bracing of  
            nominal 2-inch O.D. steel tubing.  Posts spaced not more than 6 feet apart by 8 feet  
            along the length of the scaffold shall have bearers of nominal 2 ½-inch O.D. steel  
            tubing.  Posts spaced not more than 5 feet apart by 8 feet along the length of the  
            scaffold shall have bearers of nominal 2-nch O.D. steel tubing.  Other structural  
            metals, when used, must be designed to carry an equivalent load.  No dissimilar metals  
            shall be used together. 
 
3. A heavy-duty tube and coupler scaffold shall have all posts, runners, and bracing of  
            nominal 2-inch O.D. steel tubing, with the posts spaced not more than 6 feet by 6 feet- 
            6 inches.  Other structural metals, when used, must be designed to carry an equivalent  
            load.  No dissimilar metals shall be used together. 
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4. Tube and coupler scaffolds shall be limited in heights and working levels to those  
            permitted in Tables L-10, 11 and 12 (enclosed).  Drawings and specifications of all  
            tube and coupler scaffolds above the limitations in Tables L-10, 11 and 12 shall be  
            designed by a qualified engineer competent in this field. 
 
5. All tube and coupler scaffolds shall be constructed and erected to support four times  
            the maximum intended load, as set forth in Tables L-10, 11, and 12, or as set forth in  
            the specifications by a licensed professional engineer competent in this field. 
 
6. Posts shall be accurately spaced, erected on suitable bases, and maintained plumb. 
 
7. Runners shall be erected along the length of the scaffold, located on both the inside  
            and the outside posts at even height.  Runners shall be interlocked to the inside and the  
            outside posts at even heights.  Runners shall be interlocked to form continuous lengths  
            and coupled to each post.  The bottom runners shall be located as close to the base as  
            possible.  Runners shall be placed not more than 6 feet-6 inches on centers. 
 
8. Bearers shall be installed transversely between posts and shall be securely coupled to  
            the posts bearing on the runner coupler.  When coupled directly to the runners, the  
            coupler must be kept as close to the posts as possible. 
 
9. Bearers shall be at least 4 inches but not more than 12 inches longer than the post  
            spacing or runner spacing. 
 
10. Cross bracing shall be installed across the width of the scaffold at least every third set  
            of posts horizontally and every fourth runner vertically.  Such bracing shall extend  
            diagonally from the inner and outer runners upward to the next outer and inner  
            runners.  Longitudinal diagonal bracing on the inner and outer rows of poles shall be  
            installed at approximately a 45 degree angle from near the base of the first outer post  
            upward to the extreme top of the scaffold.  Where the longitudinal length of the  
            scaffold permits, such bracing shall be duplicated beginning at every fifth post.  In a  
            similar manner, longitudinal diagonal bracing shall also be installed from the last post  
            extending back and upward toward the first post.  Where conditions preclude the  
            attachment of this bracing to the posts, it may be attached to the runners. 
 
11. The entire scaffold shall be tied and securely braced against the building at intervals  
            not to exceed 30 feet horizontally and 26 feet vertically. 
 
C. Tubular Welded Frame Scaffolds 
 
1. Metal tubular frame scaffolds, including accessories such as braces, brackets, trusses,  
            screw legs, ladders, etc., shall be designed, constructed and erected to safely support  
            four times the maximum rated load. 
 
2. Spacing of panels or frames shall be consistent with the loads imposed. 
 
 
 
 



University of Rhode Island                       Construction Project Safety Procedures Manual 
 

58 

3. Scaffolds shall be properly braced by cross bracing or diagonal braces, or both, for  
            securing vertical members together laterally, and the cross braces shall be of such  
            length as will automatically square and align vertical members so that the erected  
            scaffold is always plumb, square, and rigid.  All brace connections shall be made  
            secure. 
 
4. Scaffold legs shall be set on adjustable bases or plain bases placed on mud sills or  
            other foundations adequate to support the maximum rated load. 
 
5. The frames shall be placed one on top of the other with coupling or stacking pins to  
            provide proper vertical alignment of the legs. 
 
6. Where uplift may occur, panels shall be locked together vertically by pins or other  
            equivalent suitable means. 
 
7. To prevent movement, the scaffold shall be secured to the building or structure at  
            intervals not to exceed 30 feet horizontally and 26 feet vertically. 
 
8. Drawings and specifications for all frame scaffolds over 125 feet in height above the  
            base plates shall be designed and stamped by a registered professional engineer. 
 
9. Guardrails made of lumber, not less than 2 x 4 inches (or other material providing  
            equivalent protection), and approximately 42 inches high, with a mid rail of 1 x 6 inch  
            lumber (or other material providing equivalent protection), and toe boards, shall be  
            installed at all open sides and ends on all scaffolds more than 10 feet above the ground  
            or floor.  Toe boards shall be a minimum of 4 inches in height. 
 
D. Manually Propelled Mobile Scaffolds 
 
1. When free-standing mobile scaffold towers are used, the height shall not exceed four  
            times the minimum base dimension. 
 
2. Casters shall be properly designed for strength and dimensions to support four times  
            the maximum intended load.  All casters shall be provided with a positive locking  
            device to hold the scaffold in position. 
 
3. Scaffolds shall be properly braced by cross bracing and horizontal bracing. 
 
4. Platforms shall be tightly planked for the full width of the scaffold except for any  
            necessary entrance opening.  Platforms shall be secured in place. 
 
5. A ladder or stairway shall be provided for proper access and exit, and shall be affixed  
            or built into the scaffold and so located that when in use, it will not have a tendency to  
            tip the scaffold.  A landing platform must be provided at intervals not to exceed 35  
            feet. 
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6. The force necessary to move the mobile scaffold shall be applied near or as close to  
            the base as practicable and provision shall be made to stabilize the tower during  
            movement from one location to another.  Scaffolds shall only be moved on level floor,  
            free of obstructions and openings. 
 
7. The employer shall not allow employees to ride on manually propelled scaffolds  
            unless the following conditions exist: 
 

a.        The floor or surface is within 3 degrees of level, and free from pits, holes or 
           obstructions; 

  
b.        The minimum dimension of the scaffold base when ready for rolling, is at least 
           one-half of the height.  Outriggers, if used, shall be installed on both sides of  
           staging; 

  
c.        The wheels are equipped with rubber or similar resilient tires; and all tools and  
           material are secured or removed from the platform before the mobile scaffold is  
           moved. 

  
d.        Scaffolds in use by any persons shall rest upon a suitable footing and shall  
            stand plumb.  The casters or wheels shall be locked to prevent any movement. 

  
e.         Guardrails made of lumber not less than 2 x 4 inches (or other material  

providing equivalent protection), approximately 42 inches high, with a mid rail            
of 1 x 6 inch lumber (or other material providing equivalent protection) and toe  
boards, shall be installed at all open sides and ends on all scaffolds more than  
10 feet above the ground or floor.  Toe boards shall be a minimum of 4 inches  
in height. 
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19.  SITE SAFETY MANAGEMENT 
 
Project safety is a primary responsibility of all management and supervisors and all 
employees on this site.  Each Contractor represented has overall responsibility for safety for 
their employees.  
  
A. Functions and Responsibilities 
The Owner's Safety Representative is responsible for the following functional  operations of the 
project safety programs: 
 
1.  Develop applicable safety standards for the project in accordance with The University of  
              Rhode Island’s policies and procedures, and any other applicable government  
              regulations. 
 
2.  Participate in work-site layouts to assure adequate work areas, traffic control, parking  
             areas, lighting levels, receiving areas, etc.  Assure that location of offices, shops,  
             maintenance areas, medical, and sanitation facilities reflect safety considerations. 
 
3. Maintain liaison with appropriate client personnel, insurers, federal and state inspectors  
            and others in matters of safety. 
 
The General Contractor has the overall responsibility for: 

  
 1. Implement applicable safety standards for the project in accordance project policies and  
              procedures, and any other applicable government regulations. 
  
 2. Ensuring that all new hires receive appropriate training and orientation before working  
              on the project. 
  
 3. Review work schedules as they are planned to be aware of the number of contractors and  
              craft workers working in the various areas; anticipate hazards and implement supporting  
              safety activities. 
  
 4. Maintaining surveillance of job-site working conditions and safety practices bring  
              findings to the attention of Owner. 

 
B. Practices and Procedures 
 
1.          The General Contractor safety representative monitors orientation for all contractor  
             personnel. 
 
2. Owner’s representative may periodically audit contractor files to review the safety  
           programs’ contents. 
   

3. Each contractor is expected to conduct Tool Box/safety meetings at a minimum of once  
             per week. More frequent meetings are recommended. Copies of topic discussed must be  
             kept on file for review upon request. 
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C. Safety Equipment 
 

 1. Contractor employees are expected to provide their own safety equipment prior to  
             arriving on site. 

 
2.          Approved safety equipment as required by the Federal and State Safety and Health  
             Regulations must be available at all times, and strict enforcement of its proper use is  
             exercised by project supervision. 

     
D. Safety Hazards 

  
The Contractor Safety representative shall conduct written safety inspections of work areas and  
evaluate conditions as they relate to safe work practices. In any area that the representative  
identifies as dangerous to personnel or property, work shall be stopped to  
correct hazards immediately. 
 
E. Safety Inspections & Reports 

  
 1. Each contractor is required to conduct frequent, at the minimum, daily inspections of  
              their work areas in order to ensure that their employees are working in a safe manner. 
     
 2. The Owner's Safety Representative will also perform periodic safety inspections of the  
              site.  Affected contractor(s) shall promptly correct any infractions or poor safety 
              practices uncovered by these inspections. 
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20.        STEEL AND PRE-CAST CONCRETE ERECTION 
 
This procedure provides guidelines for the steel erection process and the protection of 
personnel during steel erection. The steel erecting contractor is required to submit a fall 
protection plan for the different phases of erection.  The plan shall be presented and 
discussed with The University of Rhode Island before signing contract documents. 
 
A.         Planning 

  
 1.         The potential for serious injury is high for workers engaged in steel erection.   Persons  
              performing this type of work must be adequately trained concerning the procedures and  
              hazards prior to beginning steel erection work. 
  
 2.         Thorough planning is essential and is required for all steel erection. The steel erection  
             contractor must submit a safety program that will, at the minimum, address the following  
             factors: 
         

             -          Rigging hardware 
             -          Permit requirements 
             -          Training of personnel 
             -          Scheduling (identify responsibilities, procedures, timing, etc.) 
             -          Equipment (cranes, aerial lifts) 
             -          Erection sequence to decrease exposure 
             -          Barricades and warning signs for personnel and equipment protection 
             -          Availability and location of emergency equipment 
             -          Means of access, e.g. stairs, scaffolds, ladders 
             -          Tools appropriate for the task 
             -          Proper personal protective equipment for each worker 
             -          Detailed pre-lift meetings with specific safety instructions 
             -          Method of fall protection/arrest 
             -          Adjacent structures, high voltage lines, transformers 
 
3.         An erection plan will be prepared by the Erection Contractor and reviewed with the  
            University of Rhode Island Project Manager prior to the start of work.  The Erection  
            Contractor shall have a qualified person prepare a site-specific safety erection plan prior  
            to the start of erection.  This erection plan shall be provided to the University Project  
            Manager. 

  
 4.         An Erection Contractor qualified person shall approve all changes in the safety erection  
             plan.  A copy of the erection plan shall be maintained at the job site showing all approved  
             changes. 
  
 5.         The implementation of the erection plan shall be under the supervision of a competent  
              person. 
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B.         Flooring 
  
 1.          Permanent floors shall be installed as the erection of the structural members progresses.   
              At no time shall there be more than four floors or 48 feet of unfinished bolting or  
              welding above the foundation or uppermost permanently secured floor.  Where skeletal  
              steel erection is being done, temporary and/or permanent flooring shall be maintained  
              within two stories or 30 feet, whichever is less, below and directly under that portion of  
              each tier of beams on which any work is being performed.  Planking shall not be less  
              than two inches thick, full size undressed, and shall be laid tight and secured against  
              movement. 
  
 2.          On buildings or structures not adaptable to temporary floors, and where scaffolds are not  
              used, safety nets shall be installed and maintained wherever the potential fall distance  
              exceeds two stories or 25 feet.  The nets shall be hung with sufficient clearance to  
              prevent contacts with the surface of structures below.  

 
C.         Floor Periphery 
 
1.          A guardrail system of two (2) ½ inch diameter wire rope cables shall be erected at  
             approximately 42 inches from the floor deck and at the intermediate point  
             immediately following the erection of beams and columns that are connected to  
             provide adequate strength.  All sequence breaks will require a two-cable assembly. 

  
 2.          All connections will require a minimum of tow wire rope clamps.  Three wire rope  
              clamps must be installed if the cable is to be used as an anchorage for a fall arrest system. 
  
 3.          Turnbuckles will be installed at suitable intervals to maintain the tightness of the wire  
               ropes, but in no instance less than one per perimeter side. 
  
 4.          All anchorage for the wire rope cable will be capable of withstanding a minimum of 200  
              pounds force if the wire rope is used as a guardrail system or a minimum of 5000 pounds  
              force per person attached if the wire rope is used as an anchorage for a fall arrest system. 

 
D.         Bolting, Riveting, Fitting-up, and Plumbing-up 
 
1.          When connecting steel, do not release the hoisting line until the steel member is  
             secured with no less than two bolts or the equivalent at each connection and drawn up  
             wrench tight.   

  
 2.          Containers shall be provided for storing and carrying rivets, bolts, and drift pins, and  
              shall be secured against displacement while aloft.  When bolts or drift pins are being  
              knocked out, means shall be provided to keep them from falling.  Impact wrenches shall  
              be provided with a locking device for retaining the socket. 

 
E.         Personnel Protection 
 
1.          In all structures, safety harnesses with shock absorbing lanyards with self-locking hooks  
             must be worn by all employees where exposed to a potential fall of greater than six (6)  
             feet.  Static lines shall be installed where needed.   
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2.          Barricades or signs must be placed on lower levels where steel is being erected.  All  
             personnel are required to remain outside of the swing radius at all times during lifts.  Tag  
             lines shall be used to control all loads. 

  
 3.          Ladders, stairways, scaffolds, or other means of safe access shall be provided as the work  
              progresses.  Climbing or sliding down columns is prohibited.  Walking steel must be  
              addressed prior to beginning work. Employees will use 100% fall protection during all  
              phases of steel erection. 

 
F.         Safe Work Practices 

  
 1.         The following guidelines apply to this type of work and shall be part of all pre-job  
             planning safety meetings: 
  
             -         Use tag lines to control loads 
             -         Provide containers, buckets, bags, etc. for storing or carrying bolts or  
                       rivets.  When bolts, drift pins or rivet heads are being removed, provide a means  
                       to prevent accidental displacement.  Secure tools in such a manner as to prevent  
                       accidental falling. 

            -         Do not overload bolt bags  
            -         Hoist bolt bags and tools with lines 
            -        When climbing ladders, keep both hands free 
            -         Keep hands and fingers clear of pinch points 
            -         Never work directly over personnel where possible. Where required, provide     
                      protection for workers below 
            -        Always inspect all equipment prior to use 
            -         Protect wire rope by using softeners 
            -         Perform no welding or burning operation on scaffolding or staging suspended by  
                      synthetic rope 
            -         If working above reinforcing rods, employees must be protected from impalement  
                      hazards 
            -         Maintain a safe means of access to the level being worked on.  Climbing  
                      and sliding on columns and diagonals is not allowed. 
            -         Consider lifeline attachments, dynamic fall restraints and other fall protection 
                      provisions during shop drawing preparation, incorporate in fabricated pieces, and 
                      anchor safety lines or devices prior to erection whenever possible. 
            -         For the protection of other crafts on the project, post “Danger – Men Working 
                      Above” signs in the erection area. 
            -         When loads are being hoisted, prevent all personnel from working under the lift. 
            -         Do not permit anyone to ride a lifting load under any circumstances 
            -         When setting structural steel, secure each piece with not less than two bolts drawn  
                      up tight at each connection before the load is released. 
            -         Do not hoist material to a structure unless it is ready to be put into place and 
                      secured. 
            -         Secure bundles of sheets or small material so as to prevent their falling from the 
                      rigging. 
            -         Rigorously enforce the use of personal fall arrest systems during steel and precast  
                      concrete erection. 
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            -        Provide all employees engaged in steel and precast concrete erection activities 
                     including connecting, bolting up, welding, or other activity that exposes them to a  
                     fall of six feet or greater with and use 100% tie-off as the primary means of fall 
                     protection.  The exception contained within OSHA standard 1926.501.b.12 allowing  
                     for a written fall protection program in lieu of this requirement is not acceptable for  
                     this project and is prohibited. 
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21. CONCRETE AND MASONRY 
 
Review the applicable OSHA standards under Subpart Q- Concrete and Masonry---1926. 
700, 701, 702, 703, 704, 706.  OSHA lists the full standards; included below are reviews of 
selected text from the standards and the requirements for our program.  If you have any 
questions regarding the standards or interpretation of a section, notify the safety 
department for clarification. 

 
A. General Requirements 
 
1. Do not place construction loads on a concrete structure or portion of a concrete 
            structure unless the employer determines, based on information received from a 
            person who is qualified in structural design, that the structure or portion of the  
            structure is capable of supporting the loads.  
 
2. Guard all protruding reinforcing steel, onto and into which employees could fall, to  
            eliminate the hazard of impalement. 
 
3. Do not permit any employees (except those essential to the post-tensioning operations) 
            to be behind the jack during tensioning operations. 
 
4. Erect signs and barriers to limit employee access to the post-tensioning area during 
            tensioning operations. 
 
5. Do not permit employees to ride concrete buckets. 
 
6. Do not permit employees to work under concrete buckets while buckets are being 
            elevated or lowered into position. 
 
7. To the extent practical, route elevated concrete buckets so that no employee, or the 
            fewest number of employees, are exposed to the hazards associated with falling 
            concrete buckets. 
 
8. Do not permit any employee to apply a cement, sand, and water mixture through a 
            pneumatic hose unless the employee is wearing protective head and face equipment. 
 
9. Do not permit any employee to place or tie reinforcing steel more than six feet above  
            any adjacent working surface unless the employee is protected by the use of a safety 
            belt or equivalent fall protection. 
 
B. Equipment and Tools 
 
1. Equip concrete mixers with one cubic yard or larger loading skips with a mechanical 
            device to clear the skip of materials; and guardrails installed on each side of the skip. 
 
2. Equip powered and rotating type concrete troweling machines that are manually 
            guided with a control switch that will automatically shut off the power whenever the 
            hands of the operator are removed from the equipment handles. 
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3. Concrete buggy handles shall not extend beyond the wheels on either side of the 
            buggy.  Provide concrete pumping systems using discharge pipes with pipe supports  
            designed for 100 percent overload. 
 
4. Provide compressed air hoses used on concrete pumping systems with positive fail- 
            safe joint connectors to prevent separation of sections when pressurized.   
 
5. Install positive safety latches or similar devices on concrete buckets equipped with  
            hydraulic or pneumatic gates to prevent premature or accidental dumping. 
 
6. Use concrete buckets designed to prevent concrete from hanging up on the top and the  
            sides. 
 
7. Secure sections of tremies and similar concrete conveyances with wire rope (or 
            equivalent materials) in addition to the regular couplings or connections. 
 
8. Construct bull float handles, used where they might contact energized electrical  
            conductors, of nonconductive material or insulated with a nonconductive sheath whose  
            electrical and mechanical characteristics provide the equivalent protection of a handle  
            constructed of nonconductive material.  
 
9. Guard masonry saws with a semicircular enclosure over the blade. 
 
10. Do not permit any employee to perform maintenance or repair activity on equipment  
            (such as compressors, mixers, screens or pumps used for concrete and masonry  
            construction activities) where the inadvertent operation of the equipment could occur  
            and cause injury, unless all potentially hazardous energy sources have been locked out  
            and tagged. 
 
C. Cast-In-Place Concrete 
 
1. Design, fabricate, erect, support, brace, and maintain formwork so that it will be  
            capable of supporting without failure all vertical and lateral loads that may reasonably  
            be anticipated to be applied to the formwork. 
 
2. Drawings or plans, including all revisions, for the jack layout, formwork (including 
            shoring equipment), working decks, and scaffolds, shall be available at the job-site. 
 
3. Inspect all shoring equipment (including equipment used in reshoring operations) prior  
            to erection to determine that the equipment meets the requirements specified in the  
            formwork drawings. 
 
4. Immediately reinforce shoring equipment that is found to be damaged or weakened  
            after erection, such that its strength is reduced to less than that required. 
 
5. The sills for shoring shall be sound, rigid and capable of carrying the maximum 
            intended load. 
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6. All base plates, shore heads, extension devices, and adjustment screws shall be in firm 
            contact with the foundation and the form, and secured when necessary. 
 
7. Prohibit eccentric loads on shore heads and similar members unless these members  
            have been designed for such loading. 
 
8. Whenever single post shores are used one on top of another (tiered), the employer 
            shall comply with the following specific requirements in addition to the general  
            requirements for formwork: 
 

a.        Have the shoring designed by a qualified designer and the erected shoring                                    
           inspected by an engineer qualified in structural design. 

  
b.        Align the single post shores vertically. 

  
c.        Splice the single post shores to prevent misalignment. 

  
d.        Adequately brace the single post shores in two mutually perpendicular 
           directions at the splice level.  Also, diagonally brace each tier in the same two  
           directions. 

  
e.        Do not adjust single post shores to raise formwork after the placement of  
           concrete. 

  
f.         Erect reshoring , as the original forms and shores are removed, whenever the  
           concrete is required to support loads in excess of its capacity. 
  

D. Vertical slip form 
 

1. The steel rods or pipes on which jacks climb or by which the forms are lifted shall be  
            specifically designed for the purpose; and adequately braced where not encased  
            concrete. 
 
2. Design forms to prevent excessive distortion of the structure during the jacking 
            operation. 
 
3. Provide all vertical slip forms with scaffolds or work platforms where employees are 
            required to work or pass. 
 
4. Position jacks and vertical supports in such a manner that the loads do not exceed the 
            rated capacity of the jacks. 
 
5. Provide the jacks or other lifting devices with mechanical dogs or other automatic  
            holding devices to support the slip forms whenever failure of the power supply or  
            lifting mechanism occurs. 
 
6. Maintain the form structure within all design tolerances specified for plumbness  
            during the jacking operation. 
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7. Do not exceed the predetermined safe rate of lift. 
 
E. Reinforcing steel 
 
1. Adequately support reinforcing steel for walls, piers, columns, and similar vertical  
            structures to prevent overturning and to prevent collapse. 
 
2. Employers shall take measures to prevent unrolled wire mesh from recoiling.  Such  
            measures may include, but are not limited to, securing each end of the roll or turning 
            over the roll. 
 
F. Removal of formwork 
 
1. Do not remove forms and shores (except those used for slabs on grade and slip forms) 
            until the employer determines that the concrete has gained sufficient strength to 
            support its weight and superimposed loads.  Base such determination on compliance  
            with one of the following: 

  
             a. The plans and specifications stipulate conditions for removal of forms and  
                         shores, and such conditions have been followed, or 

 
 b. The concrete has been properly tested with an appropriate ASTM standard test  

method designed to indicate the concrete compressive strength, and the test 
results indicate that the concrete has gained sufficient strength to support its 
weight and any superimposed loads. 

  
2. Do not remove reshoring until the concrete being supported has attained adequate 
            strength to support its weight and all loads in place upon it. 

 
 G. Pre-cast Concrete 
  
 1. Adequately support pre-cast concrete wall units, structural framing, and tilt-up wall  
             panels to prevent overturning and to prevent collapse until permanent connections are  
             completed. 
  
 2. Use lifting inserts embedded or otherwise attached to tilt-up pre-cast concrete  
              members capable of supporting at least two times the maximum intended load applied 
             or transmitted to them. 
  
 3. Use lifting inserts embedded or otherwise attached to pre-cast concrete members, 
             other than the tilt-up members, capable of supporting at least four times the maximum  
             intended load applied or transmitted to them. 
  
 4. Use lifting hardware capable of supporting at least five times the maximum intended 
             load applied or transmitted to the lifting hardware. 
  
 5. Do not permit any employee under pre-cast concrete members being lifted or tilted 
             into position except those employees required for the erection of those members. 
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 H. Masonry Construction 
  
 Establish a limited access zone whenever a masonry wall is being constructed.  The limited  
 access zone shall conform to the following: 

  
 1. Establish the limited access zone prior to the start of construction of the wall. 

 
2.  The limited access zone shall be equal to the height of the wall to be constructed plus  
            four feet, and shall run the entire length of the wall. 
 
3.  Establish the limited access zone on the side of the wall which will be unscaffolded. 
 
4.  Restrict the limited access zone to entry by employees actively engaged in 
constructing 
            the wall.  Do not permit any other employees to enter the zone. 
 
5.  Maintain the limited access zone in place until the wall is adequately supported to 
            prevent overturning and to prevent collapse unless the height of wall is over eight feet,  
            in which case, the limited access zone shall remain in place. 
 
6.  Adequately brace all masonry walls over eight feet in height to prevent overturning  
            and to prevent collapse unless the wall is adequately supported so that it will not  
            overturn or collapse.  Maintain the bracing in place until permanent supporting  
            elements of the structure are in place. 
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22.       HAND AND PORTABLE POWERED TOOLS AND EQUIPMENT 
  
The purpose of this regulation is to provide procedures that will prevent injuries resulting 
from the use of hand tools.  This procedure applies to all hand tools used on site by 
contractor personnel. 
 
 
A. Responsibilities 
 
1. Contractors and subcontractors shall ensure only approved tools and equipment are  
            used. 
 
2.         All personnel using hand or portable power tools and equipment shall inspect them  
            prior to use. 
 
B.        General Requirements 
 
1. Contractors and subcontractors are responsible for the safe conditions of tools and  
            equipment including those furnished by employees. 
 
2.         Do not use compressed air for cleaning purposes except when reduced to less than 30  
            PSI and then only with effective chip guarding and PPE.  
 
3.         Tool handles shall be intact and securely attached. 
 
4. Keep cutting tools sharp.  
 
5. Remove any worn or deformed tool shall be removed from service.  Repair or  
            discarded it. 
 
6. Secure tools in pouches, sheaths or scabbards to avoid self-inflicted cuts or dropping 
            them on someone else.  
 
7. Do not use "Cheaters" to increase leverage. 
 
8. Use the correct tool for the job. 
 
9. Use the tool properly.  Example:  When tightening a nut, make sure that the wrench is 
            the proper size, brace yourself and pull on the wrench.  Always pull if at all possible.   
            Push only if absolutely necessary. 
   
C.        Portable Power Tools 
 
1.         Equip circular saws with guards above and below the base plate or shoe. 
 
 a. The guards shall cover the saw to the depth of the teeth. 
 
            b.         The lower guard shall automatically and instantly return to the covering  
                         position. 
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2.          Switches: controls 
        
             a.    Equip all hand held circular and chain saws and precision tools without 

accessory holding areas with constant pressure switches or controls that turn 
off when the pressure is released. 

 
             b.       Hand held power drills, toppers, fastener drivers, disc sanders, grinders, 

reciprocating saber, scroll and jig saws and other similarly operating tools may 
have a lock-on control provided that turnoff can be accomplished by a single 
motion of the same finger or fingers that turn it on. 

 
             c.       Locate the operating control on hand held power tools so located as to 

minimize the possibility of its accidental operation. 
 
3.          Grounding:  Electric tools shall meet all electrical safety requirements. 
 
4.          Pneumatic Tools: 

  
             a.       Install a tool retainer on each piece of equipment where, without such, a blade, 

bit, wheel or other tool may be ejected. 
 
             b.       Use air hoses and connections designed for the pressure and service to which 

they are subjected. 
 
5.          Grinders - Portable, Bench and Post 
 
 a. General 

1)      Wear safety glasses and face shields or safety goggles when using  
          grinders.  All bench grinders, post grinders, or portable grinders shall  

                                  have a clean face shield available to this equipment.   Clean face shields 
                                  and leave at the piece of equipment immediately after use. 

2)      Wheels and drivers must show their rated RPM.  The RPM rating of the  
          wheel must be equal to or in excess of the RPM rating of the driver on  
          which it is used. 

              3)        Do not side grind on a wheel unless it is specifically designed for that 
                         purpose.  Cup grinding wheels and nylon-reinforced wheels are 
                         designed for side grinding.  Side grinding on a nylon-reinforced wheel  
  

           4)        Newly mounted wheels must be run at operating speed for at least one 
                      minute with the guard in place before beginning grinding.  Do not stand 
                      in front of the wheel at this time. 
           5)        Keep grinders and buffers in good, safe working condition.  Inspect all  
                      grinders prior to use.  Check face shields for cleanliness and availability. 

                       6)       Only a qualified employee shall install abrasive wheels on grinders. 
                       7)        Always check to see that grinding wheels, saw blades, sanding and 
                                  grinding discs are designed to operate at or within intended rotating  
                                  speed limits. 
                       8)        Ensure that protective covers and guards are installed, intact and  
                                  operational. 
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                       9)        Check all blades, bits and wheels before every use to insure they are: 
            .        Not cracked (includes ring test for grinding wheels). 

          .        Not out of round 
          .        Not excessively worn. 

            .        Not dull, pitted or caked with clinging bits of material from a 
                                           previous job. 
   
 b.         Portable Grinders 

1) Equip portable grinders with an operating trigger or handle that  
         automatically stops the power to the wheel when the operator removes  
         his hand. 
2) Equip grinding wheels 2" or more in diameter with a safety guard 
         exposing a maximum of 180 degrees of the grinding wheel.  Do not  
         remove guards except to change the grinding wheel. 
3) Use portable welding shields where portable grinders are in service when  
         the work area is accessible to other people who might be hit by flying  
         sparks, particles, etc. 

             4)      Nylon reinforced wheels shall be limited to a maximum 8-inch diameter. 
 

            c.         Bench and Post Grinders 
1) Equip grinder wheels with wheel guards exposing a maximum of 90  
         degrees of the grinding wheel, and with an operating light illuminating  
         the grinding wheel work surface. 
2) Do not use bench and post grinders for grinding aluminum unless  
         specifically designated for this purpose. 
3) Work rests shall be rigid and adjusted within 1/8 inch of the grinding  
         wheel.  The tongue guard gap may not exceed 1/4 inch.  Do not make  
         adjustments while the wheel is in motion. 

 
d. Cut-Off Saws 

1)  The automatic raising mechanism shall be in good working order before                  
         using a cut-off saw. 
2)  A hood, which encloses the top half of the cutting wheel, shall be in    
         place before using a cut-off saw. 

 
D. Table Saws 

 
1. Equip all table saws with appropriate blade guards, spreaders and anti-kickback 
            fingers.  Equip all other saws with appropriate blade guards.  The accessories must be  
            in service while saws are in operation. 
 
2. Only qualified personnel are allowed to operate power saws. 
 
3. Under no circumstances shall adjustments of any kind be made to power saws while in  
            operation. 
 
4. Hand feeding of material near the cutting blade is prohibited.  When this work action  
            is required, a push stick must be used. 
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5.         Set a table saw's cutting blade no higher than is necessary to cut through the stock. 
 
6. Keep cutting blades sharp and in good repair. 
 
7.         Keep saw tables and work areas clear of scrap and waste. 

 
E.         Drill Presses 
 
1.         Each drill press must have an approved table work vise on clamps.  When the vise is       
            being used, it must be secured to the table with tie-down bolts. 
 
2.         The wearing of cloth gloves is prohibited when using this machine. 

 
F.        Radial Arm Saws 

 
1. Provide each radial arm saw with an effective device to return the saw automatically 
            to the back of the table when released.  Check this device for proper operation before  
            the saw is used.  
 
2. Install the front end of a radial arm saw slightly higher than the back in order to 
            facilitate the cutting head returning to its starting position when released by the  
            operator. 

 
G.       Tool Bit Safety 

 
1. Always check to see that grinding wheels, saw blades, sanding and grinding discs are  
            designed to operate at or within intended rotating speed limits. 
 
2.         Be sure protective covers and guards are installed, intact and operational. 
 
3. Check that tool rests and tongue guards are the following distances from the grinding  
            sheet, etc. 
 

a. Tool rest gap may not exceed 1/8". 
 

            b. Tongue guard gap may not exceed 1/4". 
 
H.       Training 

 
1. Contractors and subcontractors are responsible for training employees on proper use of  
            tools, required personal protective equipment and safe work practices that apply to the  
            task/operation to be performed. 
 
2. Conduct Training prior to the use of tools upon initial assignment, when there are  
            changes in associated tooling or previous hazards, and when there is reason to believe  
            the employee does not possess or demonstrate the knowledge or skills required to  
            safely operate or work with a specific tool. 
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I.         Recordkeeping 
 

1. Inspection and training records shall be maintained by each Contractor and  
            subcontractor and shall be available on site. 
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23. MATERIAL HANDLING AND STORAGE 
 
Review the applicable OSHA standards under Subpart H-Material and storage; 1926, 250, 
251.  OSHA lists the full standards; included below are reviews of selected text from the 
standards and the requirements for our program . The proper storage and handling of 
materials will provide for control of material and equipment, increase productivity, and 
reduce the number of material handling accidents and injuries usually associated with this 
function. 

 
A. Requirements for Storage (General) 

 
1. Block, stack, and rack, or otherwise secure all materials to prevent sliding, falling, or  
            collapse. 

 
2.         Do not exceed maximum safe loading (pounds per foot) on any elevated floor. 

 
3. In areas of material handling, maintain good access for employees and equipment. 

 
4. Materials stored inside of buildings must not be closer than 6 feet to any floor  
            opening. 

 
 5. Materials shall not be stored on scaffolds in excess of supplies needed for immediate  

            use. 
 

B. Bricks 
 

1. Brick stacks shall not be more than 7 feet in height. 
 
2. When a loose brick stack reaches a height of 4 feet, taper it back 2 inches in every 
            additional foot. 

 
                           3. When masonry blocks are stacked higher than 6 feet, taper the stack back one-half  
                                       block per tier above 6 feet. 

 
C. Lumber 
 
1. Used lumber shall have the nails withdrawn before stacking.  
 
2. Stack Lumber on level and supported sills and so stacked as to be wholly stable. 
 
3. Lumber piles shall not exceed 20 feet in height. 
 
D. Pipe, Steel 
 
1. Structural steel, poles, pipes, must be racked or stacked and blocked to prevent 
            spreading or falling. 
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E. Disposal of Waste Materials 
 
1. Whenever materials are dropped more than 20 feet to any point lying outside the 
            exterior walls of the building, use an enclosed (all sides) chute. 
 
2. When debris is dropped inside of a building without a chute, a barricade at least 42 
            inches high and not closer than 6 feet from the projected edge of the opening must be  
            used.  Signs warning of falling material must be posted at each level.  Removal of  
            waste material must wait until above operations cease.  All scrap lumber, waste  
            material, and rubbish shall be removed from the immediate work area as the work  
            progresses. 
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24. SAFETY AUDIT 
 
In order to ensure compliance with The University of Rhode Island’s safety procedures 
manual as well as all applicable safety and health regulations, the activities of all contractors 
and their subcontractors will be audited as often as necessary.  The following checklist will be 
a guide for such an audit.  The University of Rhode Island’s Safety representative will 
coordinate this audit with the affected contractor/subcontractor representative. 
 
SAFETY AUDIT CONSTRUCTION SITE SAFETY CHECKLIST 
 
SAFETY BULLETIN BOARD 
 
1.         Is there a designated safety bulletin board?    Yes_____  No_____ 
 
2.         Is the OSHA Job Safety and Health Poster on this board?  Yes_____  No_____ 
 
            Corporate Safety Policy Statement?    Yes_____  No_____ 
 
            EEO Poster?        Yes_____  No_____ 
 
            Hazard Communications Poster?                Yes_____  No_____ 
 
 
3.         Are “Days Without a Lost Time Accident” posted?   Yes_____  No_____ 
 
4.         Are the final totals from OSHA Form 200 posted from Feb 1 to Mar 1 following the 
            year to which they relate?                            Yes_____  No_____ 
 
 
MEDICAL SERVICES, FIRST AID 
 
1.         Is a facility for the treatment of an injured employee reasonably accessible? 
                                                       Yes_____  No_____ 
 
2.         Is the project provided with an industrial nurse?           Yes_____  No_____ 
 
3.         Are first aid supplies adequate and readily accessible?   Yes_____  No_____ 
 
4.         Are stretchers available throughout the site and easily accessible?                                                            
                                                                                                               Yes_____  No_____ 
  
SANITATION  
 
1.         Are potable (drinking) water and adequate toilet facilities available at the construction  
             site?                                            Yes_____  No_____ 
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PERSONAL PROTECTION EQUIPMENT 
 
1.        Are hard hats worn at all times on the construction site? Yes_____  No_____ 
 
           Are employees provided with eye and face protection as needed?    
                                                                                                    Yes_____  No_____
  
            Is this equipment used?     Yes_____  No_____
   
            Are employees working more than six (6) feet above any adjacent Working surface  
            provided with safety belt or equivalent?               Yes_____  No_____ 
 
3.         Are safety nets provided when work places are more than (25) feet above ground or  
            water surface where use of ladders, scaffolds etc. are impractical? 
                                                                                                             Yes_____  No_____ 
 
4.         Do employees wear all necessary personal protective equipment? 
                                                                                                 Yes_____  No_____ 
 
FIRE PROTECTION AND PREVENTION 
 
1.         Has a fire protection program been developed?  Yes_____  No_____ 
 
2.         Is a fire fighting equipment conspicuously located?  Yes_____  No_____ 
 
3.         Is a water supply available and of sufficient volume and pressure to operate fire 
            fighting equipment?                                        Yes_____  No_____ 
 
4.         Do all fire extinguishers meet requirements established? Yes_____  No_____ 
 
5.         Are requirements for storage of flammable and combustible liquids  being complied  
            with?                                          Yes_____  No_____ 
 
MATERIALS STORAGE, HANDLING, AND DISPOSAL 
 
1.         Are materials which are stored in tiers either stacked, racked, blocked, interlocked, or  
            otherwise secured so as to prevent sliding, falling, or collapsing?   
                                                                             Yes_____  No_____ 
2.         Are maximum safe load limits of floors posted?              Yes_____  No_____ 
 
3.         Are aisles and passageways clear and in good repair?         Yes_____  No_____ 
 
4.         Are waste materials disposed of properly?      Yes_____  No_____ 
 
5.          Comment on general housekeeping for the entire project. 
____________________________________________________________________ 
___________________________________________________________________________
_________ 
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TOOLS – HAND AND POWER 
 
1.         Are hand and power tools maintained in safe conditions?       Yes_____  No_____ 
 
2.         Are power tools, belts, gears, shafts, pulleys, sprockets, spindles, drums, flywheels,  
            and chains properly guarded?                                        Yes_____  No_____ 
 
3.         Are electric power operated tools equipped with proper ground or double insulated?
                                             Yes_____  No_____ 
 
WELDING AND CUTTING 
 
1.         When transporting or storing compresses gas cylinders, are cylinders secured and 
            valve protected caps in place?                               Yes_____  No_____ 
 
2.         Are cylinders secured in a vertical position when transported by powered vehicles?
                                    Yes_____  No_____ 
 
3.         Are flame arrestors in use on all welding hooks ups?      Yes_____  No_____ 
 
4.         Are employees instructed in the safe use of fuel gas?      Yes_____  No_____ 
 
5.         Are torches inspected at the beginning of each work shift for leaking shutoff valves,  
            hose couplings, and tip connections?                               Yes_____  No_____ 
 
6.         Are oxygen and fuel gas pressure regulators in proper working order?  
       Yes_____ No_____ 
 
7.         Are oxygen cylinders and fittings kept away from oil or grease?  
                                                                                                                  Yes_____  No_____ 
 
8.         Are frames of all arc welding and cutting machines grounded either through a third 
            wire in the cable containing the circuit conductor or through a separate wire which is 
            grounded at the source of the current?                                         Yes_____  No_____ 
 
9.        Are employees instructed in safe means of arc welding and cutting? 
                                                                                                                  Yes_____  No_____ 
 
10.      Are welding and cutting operations shielded by noncombustible or flameproof screens  
           whenever practicable?                                             Yes_____  No_____ 
 
ELECTRICAL 
 
1.        Are employees who work near electric power circuits protected against electrical  
           shock?                          Yes_____  No_____ 
 
2.        Is sufficient space provided to permit safe operation and maintenance of electrical  
            equipment?                         Yes_____  No_____ 
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3.          Do all 120 volt, single-phase 15- and 20- ampere receptacle outlets on site, which are 
             not a part of the permanent wiring of the building or structure and which are in use by  
             employees, have approved ground fault circuit interrupters, or has an assured   
             equipment grounding conductor program been established?  
                                                                                 Yes_____  No_____ 
    
4.         Are the grounding circuits or equipment checked periodically for effective grounding?
                                                 Yes_____  No_____ 
 
When?           By Whom?  
 
Attach documentation. 
 
 
5.         Are branch circuits and feeders protected by over current devices (fuses, circuit  
            breakers) in accordance with their current carrying capacity?      Yes_____  No_____ 
 
 
6.         Are switches, circuit breakers, and disconnecting means, identified as to their  
            function?                         Yes_____  No_____ 
 
7.         Are receptacles and plugs non-interchangeable when used where different voltages  
            and types of current (AC/DC) are used?                     Yes_____  No_____ 
 
8.         Are extension cords used with portable electric tools and appliance of three-wire type?
                                      Yes_____  No_____ 
 
9.         Have equipment or circuit that are energized been rendered inoperative and have tags  
            been attached to all points where such equipment or circuits can be energized? 
                                                 Yes_____  No_____ 
 
10.       Are temporary light equipped with guards to prevent accidental contact with the  
            bulbs?                                      Yes_____  No_____ 
 
11.       Is it ensured that portable electric lighting used in moist and/or other hazardous 
            locations do not exceed 12 volts?                                 Yes_____  No_____ 
 
12.       Are flexible cords used only in continuous lengths without splices?   
                                                                                                                  Yes_____  No_____
   
13.      Are extension cords fastened with staples, hung from nails, or suspended by wire? 
                                                            Yes_____  No_____ 
 
14.      Are boxes for disconnecting means securely and rigidly fastened to the surface on 
           which they are mounted and fitted with covers?                            Yes_____  No_____ 
 
15.      Are boxes and disconnecting means that are installed in damp or wet locations  
            waterproof?                                    Yes_____  No_____ 
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16.       Are non-current carrying metal parts or portable and/or plug- 
            connected equipment grounded or double insulated?         Yes_____  No_____ 
 
LADDERS AND SCAFFOLDING 
 
1.         Are defective ladders - broken of missing rungs or steps, broken or splits side rails 
            immediately withdrawn from service?                     Yes_____  No_____ 
 
2.         Are scaffold guardrails and toe boards installed on all open sides and ends of  
            platforms more than four (4) feet above ground of floor?             Yes_____ No_____ 
 
3.         Do scaffolds four (4) to ten (10) feet in height having a minimum horizontal  
            dimension in either direction of less than 45 inches have standard guardrails on all  
            open sides and ends of platform?                                            Yes_____  No_____ 
 
4.        Are scaffolds capable of supporting at least four (4) times their maximum intended  
           load?                          Yes_____  No_____ 
 
FLOOR AND WALL OPENINGS, STAIRWAYS 
 
1.        Are floor and wall openings properly guarded with standard railing and toe boards?
                                      Yes_____  No_____ 
 
2.        Are skylight openings guarded by fixed standard railings on exposed sides, or are  
           covers capable of holding a 200-pound force?                    Yes_____  No_____ 
 
3.        Are wall openings four (4) feet above ground properly guarded?  Yes_____  No_____ 
 
4.        Are extension platforms outside a wall opening properly guarded with side rails or  
            equivalent guards?                        Yes_____  No_____ 
 
5.        Are open sided floors or platforms four (4) feet or more above ground?   
                                                                                                                   Yes_____  No_____ 
 
6.        Are runways higher than four (4) feet and on which tools, machine parts, or material  
           are likely to be used, guarded by standard railing and toe board?  Yes_____  No_____ 
 
7.        Are flights of stairs with four (4) or more risers equipped with standard stair railings or  
           standard handrails as required?            Yes_____  No_____ 
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CRANES, DERRICKS, HOISTS, ELEVATORS 
 
Prior to operating a crane on the construction site, an up-to-date Certificate of 
Inspection must be presented to the project safety manager/coordinator for review. The 
certificate must be signed by a government or by a private agency recognized by the U.S. 
Department of Labor.  
 
1.          Is use of equipment in compliance with the manufacturer’s specifications and  
             limitations?              Yes_____  No_____ 
 
2.         Are rated load capacities, recommended operation speeds, and special hazard 
             warnings posted on all equipment and visible from operator’s station? 
                                                                                                                   Yes_____  No_____ 
 
3.          Is equipment inspected before each use?          Yes_____  No_____ 
 
4.         Are copies of current inspections on file in the safety office?      Yes_____  No_____ 
 
5.         Are accessible areas within the swing radius of any revolving superstructure 
             barricaded?                         Yes_____  No_____ 
 
6.          Before leaving crane unattended, is the load lowered to ground level? 
                                                                                                                   Yes_____  No_____ 
 
7.          Are booms which are being assembled or disassembled on the ground with or without  
             support of the boom harness securely blocked to prevent dropping of the boom and  
             boom sections?                                   Yes_____  No_____ 
 
8.          Are hoist way entrances on material hoists protected by substantial gates or bars? 
                                                   Yes_____  No_____ 
 
9.          Are hoist way doors or gates on personal hoists at least six (6) feet, six (6) inches  
             high?  Are they provided with mechanical locks which cannot be operated from   
             landing side and are accessible only to persons on the car?        Yes_____  No_____ 
 
10.       Are overhead protective coverings provided on top of hoist cages or platforms?  
                                                 Yes_____  No_____ 
 
MOTOR VEHICLES, MECHANIZED EQUIPMENT 
 
1.         Are all vehicles, which are left unattended at night, equipped with lights or reflectors,  
            or barricades with lights or reflectors?                      Yes_____  No_____ 
 
2.         Are tire racks, cages (or equipment protective devices) provided and used when 
            inflating, mounting, or dismounting tire installed on split rims or rims equipped with  
            licking rings?                                                Yes_____  No_____ 
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3.         Are vehicles in use inspected at beginning of each shift to assure that all parts,  
            equipment, and accessories, affecting sage operation are free of defects?   
                                                 Yes_____  No_____ 
 
4.         Are bulldozers and scraper blades, dump bodies, etc., fully lowered or blocked when  
            being repaired or not in use?                                  Yes_____  No_____ 
 
5.         Are parking brakes set on parked equipment, and are wheels chocked when parked on  
            an incline?                                     Yes_____  No_____ 
 
6.         Are operating levers equipped with latch?  Are tailgate handles on dump trucks  
            arranged to keep operator clear?           Yes_____  No_____ 
 
EXCAVATION, TRENCHING, AND SHORING 
 
1.         Are excavation permits filed prior to any excavation?        Yes_____  No_____ 
 
2.         Are excavations inspected daily?           Yes_____  No_____ 
 
3.         Are air quality tests performed daily prior to allowing workers into excavation? 
                                                 Yes_____  No_____ 
 
4.         Are walkways, runways, and sidewalks clear of excavated material? 
                                                                                                                   Yes_____  No_____ 
 
5.         Are sidewalks shored to carry minimum live load of 125 pounds per square foot in  
            undermining is required?                       Yes_____  No_____ 
 
6.         Are underground utilities located and protected prior to excavating? 
                                                                                                                  Yes_____  No_____
   
 
7.         Are walls and faces of all excavations in which employees are exposed to danger from  
             moving ground and trenches four (4) feet or more in depth guarded by shoring  
             system, sloping of ground, or equivalent?                                    Yes_____  No_____ 
 
8.         Is a registered professional used to design all shoring systems?   Yes_____  No_____ 
 
9.         Is a competent person used to determine soil classification?         Yes_____ No_____  
 
10.       In excavations which employees may be required to enter, is excavated or other  
            material stored and retained at least two feet from edge of excavation?   
                                                                                    Yes____  No_____ 
 
11.       Do trenches more than four (4) feet deep have ladders or steps located so no more than  
            twenty-five (25) feet of lateral travel is required to reach them?    
                                                                                    Yes____  No_____ 
12.       Where employees or equipment are required or permitted to cross over excavations,    
            are walkways or bridges with standard guardrails provided?          Yes_____ No_____ 
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CONCRETE, CONCRETE FORMS AND SHORING 
 
1.          Do bulk storage bins or silos have conical or tapered bottoms with mechanical or  
             pneumatic means or starting the flow of material?                     Yes_____  No_____ 
 
2.          Are concrete mixers equipped with one-yard or larger loading skips equipped with 
             mechanical clearing device and guardrails?                     Yes_____  No_____ 
 
3.         Is formwork and shoring capable of supporting all vertical and lateral loads during  
            placement of concrete?                        Yes_____  No_____ 
 
4.         Are drawings or plans showing jack layout, formwork, shoring working decks, and  
            scaffolding available at job-sites?                      Yes_____  No_____ 
 
5.         Is vertical and horizontal reinforcing steel, guarded to eliminate the hazard of  
            impalement?               Yes_____  No_____ 
 
6.         Is a limited access zone established prior to construction of any masonry wall?  This  
            zone shall be established on the unscaffolded side of the wall and shall equal the 
            height of the wall plus four (4) feet and shall run the full length of  the wall?  
                                      Yes_____  No_____ 
STEEL ERECTION 
 
1.         Is permanent flooring installed as erection progresses?         Yes_____  No_____ 
 
2.         Temporary flooring/skeleton steel construction in tiered buildings:   
 
            Is the erection floor solidly planked except for access openings? 
 
            Is the planking or decking of proper thickness to carry workload? 
 
            Is planking two-inch minimum full size undressed, laid tight and secured?  
                                                                                                                    Yes_____No_____ 
 
3.         Are safety nets used when the work area is more than twenty-five (25) feet above  
            ground, water surface, or other surfaces where ladders, scaffolds, catch platforms,  
            temporary floors, safety lines, and safety belts are impractical?   Yes_____No_____ 
 
4.         Where long span joists or trusses forty (40) feet or longer are used, is a center row of  
            bolted bridges installed?                       Yes_____  No_____ 
 
5.         Are tag lines used for controlling loads?          Yes_____  No_____ 
 
6.         Bolting, riveting, fitting-up, plumbing-up:  Are pneumatic hand tools disconnected and  
            pressure lines released before adjustments or repairs?                  Yes_____  No_____ 
 
7.        Are locking devices provided on impact wrenches to retain socket? 
                                                                                                                   Yes_____  No_____ 
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8.         When riveting in vicinity of combustible material, are precautions taken to prevent  
            fires?                           Yes_____  No_____ 
 
9.         Are turnbuckles secured to prevent unwinding while under stress? 
                                                                                                                   Yes_____  No_____ 
 
10.      Are plumbing-up guys and related equipment placed so that employees  can reach the 
            connections points?                        Yes_____  No_____ 
 
11.       In plumbing-up, so the planks overlap the bearing on each end by a minimum of  
            twelve (12) inches?                         Yes_____  No_____ 
 
12.       Is wire mesh placed around columns where planks do not fit tight? 
                                                                                                                   Yes_____  No_____
   
13.      Are unused openings in floors planked over or guarded?              Yes_____  No_____ 
 
14.      Are employees who work on float scaffolds provided with safety belt?  
                                                                                                                   Yes_____  No_____ 
 
ROLLOVER PROTECTIVE STRUCTURES  (ROPS) 
 
1.        Are rubber tire, self-propelled scrapers, rubber tire dozers, wheel-type agricultural and  
           industrial tractors, crawler tractors, crawler-type loaders, and motor graders (with or  
           without attachments) equipped with rollover protective structures?     
                                                                                 Yes_____  No_____ 
 
2.        Do ROPS meet minimum performance criteria?        Yes_____  No_____ 
 
3.        Do operators wear their seat belts at all times while operating the equipment? 
                                      Yes_____  No_____ 
 
OCIP  SAFETY AUDIT RECOMMENDATIONS 
 
CONTRACTOR                                     
 
AUDIT DATE                           
 
RECOMMENDATIONS 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
_____________________ 
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25. ILLEGAL SUBSTANCE USE & ALCOHOL ABUSE PROGRAM 
 

This document will outline and explain the policies and procedures of this project 
concerning the use of drugs and abuse of alcohol on this project. 
 
A.        Introduction 

 
1. Drugs, alcohol, and any form of non-prescription medications shall be prohibited, as  

well as reporting to work under their influence.  Those involved in distributing or 
accepting any form of illegal drugs or alcohol on the job site will be terminated. 

 
2. An employee on any type of prescription medication must notify his/her supervisor 

before starting work for the day. 
 

3. All employees on the jobsite are subject to drug testing for reasonable suspicion, as 
determined by the Contractor or The University of Rhode Island.  The Contractor is 
responsible for administering drug tests.  Employees testing positive in a drug test will 
be dismissed from the site. 

 
4.  Refusal by any employee to submit for reasonable suspicion testing will be interpreted 

as a positive test result. The employee will be dismissed from this site. 
 

 
B. Purpose 

 
The policies and procedures set forth herein are adopted for the following purposes: 
 
1.         To protect employees from injury to themselves; 

 
2. To protect fellow employees and third parties from injury and, generally, to ensure a 

safe working environment for all employees; 
 

3. To protect property and equipment of The University of Rhode Island and others from 
damage;  

 
4. To protect  The University of Rhode Island from possible legal liability caused by 

improper acts of contractor employees/workers on this project; and 
 

5. To prevent/prohibit employees from working under the influence of drugs or alcohol. 
 

C.       Policies 
 

The term “illegal drugs” as used in the policy refers to drugs which are “controlled 
substances” under federal or state laws, the possession or use of which, without proper 
prescription therefore, constitutes a violation of law. 
 
In furtherance of the above general policies, the following specific prohibitions shall be 
in effect and shall be enforced: 

 
1. No one shall report to work on this project or perform any work for The University of 

Rhode Island while under the influence of illegal drugs or alcohol. 
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2. No one shall engage in any activity pertaining to the manufacture, distribution, sale, 
possession or use of illegal drugs.  Nor shall anyone possess or consume alcohol while 
on the project premises, in any company/contractor vehicles, or while engaged in the 
performance of work for The University of Rhode Island.  

 
3. No one shall use The University of Rhode Island property or equipment, or one’s 

position with project to facilitate any illegal activity pertaining to the manufacture, 
distribution, sale, possession or use of illegal drugs. 

 
D.       Sanctions For Violating This Policy 

 
Violation of this policy by any employee/worker will furnish grounds for immediate removal 
 from the project. 

 
E.       Prescription Medication 

 
Any employee/worker who is using prescribed medication which might impair the ability of 
the employee/worker to perform his or her duties, or which might create a safety hazard to the 
employee or others, should report to their supervisor.  The Supervisor must determine, in 
consultation with the employee’s physician or other medical consultants, if it is safe for the 
employee/worker to perform his or her regular duties while taking the medication in question.  
If not, the employee/worker will be directed to perform other duties (if available) or will be 
directed not to report to work, until it is determined that it is safe to do so. 
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26. PERSONAL PROTECTIVE EQUIPMENT (PPE) 
 
Contractors are required to utilize appropriate engineering and administrative controls to 
protect their employees from all recognizable hazards on this project.  When 
implementation of these controls are not feasible, contractors shall issue appropriate 
personal protective equipment for their employees such as hard hats, eye protection, gloves, 
body harnesses, and respirators. 

 
Each contractor is responsible for assuring that their employees are properly trained on 
each type of personal protective equipment (PPE) used.  
 
Contractors are responsible for ensuring that their vendors and visitors abide by all project 
safety rules.  

 
A.  Head Protection 

 
Hard hats must be in good condition, meet ANSI Z89.1 standards, and shall be worn at 
all times on the jobsite, with the exception of the office trailers. 
 
B. Eyes and Face 

 
Approved safety glasses with rigid side shields that meet ANSI Z87.1 standards must be 
worn by employees in work areas per OSHA regulations.  Office areas are excluded.   
 
Additional eye and/or face protection shall be worn in the following situations: 

 
1. Goggles or a full-face shield shall be worn for chipping, overhead work, and drilling 

above shoulder height. 
 

2. Full-face shields shall be worn for grinding and abrasive wheel operations, circular 
saw use or any other tool/equipment that discharges solid material, and when 
transferring chemicals between two containers. 

 
3. Burning goggles with a minimum shade of 4 shall be worn for all gas welding and 

burning. 
 

4. Welding hoods will cover all exposed areas of the face and have a minimum shade 10-
filter lens. 

 
5. A face-shield and splash-proof goggles must be worn when using a chemical that 

could splash into the face and/or eyes. 
 

C. Hearing Protection 
 
1. Hearing protection must be worn in all posted areas and around any high noise level 

producing machines, tools, equipment or operations. 
 

2. High noise areas are defined as areas where employee noise exposure may exceed 90 
dBA for an 8-hour Time Weighted Average. 
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3. Contractors are required to initiate a Hearing Conservation Program for their 
employees exposed to noise levels beyond 85 dBA.  

 
D. Fingers and Hands 

 
1. Gloves suitable for the job being performed shall be worn unless the use of the gloves 

creates or increases the hazard. 
 

2. Use the appropriate glove for the task performed (e.g. rubber coated gloves for 
solvents or chemically treated material; leather gloves for handling rough or sharp 
material). 

 
3. Do not use gloves around rotating equipment.  

 
4. Electricians shall wear specially designed rubber gloves meeting ANSI standards 

when working on high voltage. 
 

5. Cut resistant gloves are required on the free hand when using knives or similar type 
cutters.  

 
6. Keep hands and fingers away from all pinch points.   

 
7. Use tool holders to keep hands out of strike zones.   

 
8. Rings are not to be worn in the work area at any time. 

 
E. Toes, Feet and Legs 

 
1. Sturdy leather work-boots are required on all projects.   

 
2. Steel-toed boots that cover the ankle are strongly suggested and may be required on 

some projects.   
 

3. Sneakers, sandals, or any other shoe of similar kinds are not allowed to be worn on 
site. 

 
4. Additional foot protection (foot guards) must be worn when using jackhammers or 

tampers. 
 

5. Rubber non-slip boots must be worn in slippery areas or in areas where a chemical 
exposure is possible. 

  
6. Guards, chaps, etc. shall be worn while using equipment such as chainsaws or in areas 

where snakebites are possible. 
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F. Fall Protection – Body Harnesses 
 

Fall protection devices include body harnesses, shock-absorbing lanyards, and other 
equipment that prevent or arrest falls from heights.  When exposed to a fall of greater than six 
(6) feet and not protected by standard handrails, or working under guidelines of an approved 
Fall Protection Plan, all personnel shall use a body harness.  A fall arresting device is 
required in the following situations: 

 
1. Sloping roofs. 

 
2. Flat roofs without handrails within six feet of roof edge or floor opening. 

 
3. Elevated work areas greater than six feet unless employees are protected from falling 

by standard handrails. 
 

4. Scaffolding that has components missing (e.g. handrails, mid-rails) 
 

5. Steel erection, except for ironworkers doing connecting work. 
 

6. Every employee issued a fall arresting device shall be properly trained on proper use, 
care, and inspection prior to use.   

 
7. Safety belts shall not be used for fall arresting purposes.  They shall only be used as a 

secondary means of fall protection.  
 

8. 100% fall protection is required in all situations where employees are required to 
move while in elevated areas.   

 
9. Harnesses shall be equipped with two shock-absorbing lanyards, or as required by 

additional project rules. 
 

10. Any lifeline, safety harness, or lanyard actually subjected to fall loading shall be removed 
from service. 

 
G. Respiratory Protection 

 
1. The contractor shall provide respirators where employees' exposure to fumes, dusts, 

gases or other respiratory hazards are present or reasonably expected. 
 

2. Each affected contractor must have a respiratory protection program in writing that 
meets or exceeds all OSHA standards.   

 
3. Employees who use respirators must be clean-shaven at the time of use. 

 
4. Respirators must be selected to protect against the appropriate hazard. 

 
5. Respiratory protective equipment shall be regularly inspected and maintained in good 

condition. 
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6. Respirators shall be stored in a convenient, clean, and sanitary location.  
 

7. Employees shall not be assigned to tasks requiring a respirator until it has been 
determined that they are physically able to perform the work and use the equipment.  

 
8. The local physician shall determine what health and physical conditions are pertinent.   
 
9. Contractors shall fit test their employees before allowing them to use respirator. 
 
10.   Contractors shall maintain all fit test records on the jobsite. 

 
H. Hearing Protection 

 
1. When employees are subject to sound levels exceeding those specified in OSHA table 

D-2, ear protective devices must be provided and used. 
 

2. Protective devices inserted in the ear shall be fitted or determined individually by a 
competent person. 

 
3. Plain cotton is not acceptable to use as hearing protection. 
 
4. When employees are subject to sound levels exceeding those listed in table D-2,  

feasible administrative or engineering controls shall be utilized.  If such controls fail to 
reduce sound levels within the levels of the table, then personal protective equipment 
shall be provided and used to reduce the sound levels. 

 
Table D-2 

            Duration per day, hours Sound Levels DBA 
                             
                            8                                                                                          90 
          6                                                                                          92 
                            4           95 
                            3                                                                                          97 
                            2                                                                                        100 
                            1 ½        102 
                            1                                                                                        105 

½        110 
¼ or less        115 
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            When the daily noise levels of exposure are composed of different levels, their  
            combined effect should be considered, rather than the individual effect.  Each project  
            varies as to the actual noise level that is generated; included are examples of sound  
            levels for various equipment:  

 
60 lb. Jackhammer @ 10 ft. 104-108 DBA 

 
15 lb. Chipping Hammer @ 10 ft. 92-96 DBA 

 
Concrete Saw @ 10 ft. 101-103 DBA 

 
Steel Grinder @ 10 ft. 94-98 DBA 

 
Circular Saw @ 10 ft. 95-100 DBA 

 
           By checking Table D-2, you can see that these operations would have to include either  
           hearing protection or a limited time of use to prevent overexposure.  Use these as  
           guides, and if in doubt, have employees use hearing protection.  For specific site “noise  
           level testing”, contact the safety department for further information.  
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27. SAFETY MANUAL MANAGEMENT PROCESS 
 
This Safety Procedures Manual management process is designed to ensure effective review 
of existing procedures and implementation of new or revised procedures so that compliance 
and prevention requirements are maintained on site. 
 
A. Responsibilities 

 
Manual Holders shall ensure: 

 
1.         Their manual is up to date. 
 
2.         All revision forms shall be forwarded to the Safety Representative of The University   
            of Rhode Island. 
 
The University of Rhode Island Safety Representative shall ensure that: 
 
1. All procedures meet the regulatory and The University of Rhode Island’s performance 

requirements. 
 
2. All new/revised procedures and associated implementation plans are reviewed and 

approved by the site Management before being issued to Manual Holders 
 
3. All completed implementation plans and updated versions are maintained for the most 

recent iteration of each procedure. 
 
4. This management system and all procedures are reviewed as often as necessary, but at 

least annually from the latest revision date. 
 
5.       All revision suggestions are reviewed and the originator is given feedback, whether or              
            not the suggestion is adopted. 
 
6. A master copy of this manual is maintained at all times. 

 
Contractors/Subcontractors shall ensure that:  
 
1.       The coordination of all proposed procedures and implementation plans within their      
             assigned work areas. 
 
2. All implementation requirements are fulfilled and documented. 
 
3. Availability of their manual to their employees and subcontractors. 
 
4. All affected employees are trained on new/revised policies, practices and procedures. 
 
5. Tracking the implementation of each procedure or policy. 
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B. Manual Update Process 
 
The University of Rhode Island Safety Representative shall maintain the master copy of the 
safety manual. 
 
1. Manual Holders, including contractor employees, may make suggestions for new or 

revised procedures by forwarding the suggestion to their supervisor or The University 
of Rhode Island Safety Representative. 

 
2. The originator of each suggested revision shall be given written feedback on the 

actions planned or taken for each suggestion. 
 

3. Each new or revised procedure shall have an implementation plan attached that 
includes all steps required for effective implementation.  

 
4. The plan shall contain: 
 

a. The name and revision date of the procedure/policy to be implemented. 
 
 b. Each action required for effective implementation (including all affected        
                        procedures and policies). 
 
 c. Certification that the procedure or policy has been implemented and the date  
                        signed. 
 
5. The University of Rhode Island Safety Representative shall develop all new/revised 

procedures and implementation plans, and forward them to site management for draft 
review.  

 
6. Comments shall be reviewed by The University of Rhode Island Safety Representative 

and incorporated as appropriate. Any conflicts shall be resolved in the appropriate 
forums. 

 
7. Upon receipt of new or revised procedures, manual holders shall update their manuals.  
 
8. In the event that an immediate procedural change is warranted, an interim change 

memo may be issued to all manual holders by The University of Rhode Island, which 
may be used in lieu of formal revision. 

 
C. Manual Distribution 

 
Each contractor and subcontractor on the project is entitled to a copy of this manual 
 
1. Other manual holders shall be as determined by The University of Rhode Island. 
 
 
END OF MANUAL 
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DOCUMENT 00740 – HOT WORK PROCEDURE 
 
PART 1 – GENERAL 
 
1.1   The following procedure applies to the Contract for Construction and is a part of the Contract 
Documents: 
 
                                         Welding, Cutting and Brazing 
                                      Hot Work Procedure 

A. Purpose 
To establish regulations and rules for the safe uses of open flames and spark 
producing equipment in state owned or leased facilities. Applicable regulations 
pertinent to this guide include OSHA 29 CFR 1910.252-.255 and NFPA 51B, and 
FM Global Hot Work Requirements.  
B. Policy 
1. Fire Protection 
a. Contractors and employees shall comply with the regulations set forth in this 

policy to ensure the safe use of open flames and spark producing equipment. 
b. When performing work within a state facility with a cutting torch or when using 

welding, brazing or soldering equipment an FM Global hot work permit is 
required to be filled out and precautions followed. The FM Global Hot Work 
Permits are available (free of charge) directly from the state’s property insurer by 
contacting your local FM Global Engineer or maybe ordered on-line at 
www.fmglobal.com. 

c. The individual assigned responsibility to inspect and/or maintain the fire alarm 
system will deactivate that portion of the alarm system necessary to prevent false 
alarms prior to the start of the hot work operation. 

d. Upon completion of the project the fire alarm system will be restored to 
operational status. 

e. During the hot work operation the following precautions will be followed: 
1.) A fire watch will be required by the individual responsible for authorizing the hot 

work operation. 
2.) Welding leads and burning hoses are to be kept out of walkways as much as 

possible 
3.) Inspect all leads, grounds, clamps, torches and cylinders before use. Be sure all 

fittings, couplings and connections are tight. 
4.) In gas welding and cutting, mixtures of fuel gas and air or oxygen must not be 

permitted except prior to consumption. 
5.) Only approved apparatus must be used, and portable cylinders of compressed gas 

must be properly secured to prevent upset. 

 
KC.G.CLIB.2010.001                                                                            HOT WORK PROCEDURE 
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6.) Use proper ventilation in the work area. 
7.) All exposed combustible and flammable material within 35 feet of the point of 

operation should be removed where possible. Otherwise, protect with FM 
Approved welding pads, blankets and curtains, fire resistive tarpaulins or metal 
shields. 

a.) Cutting or welding on pipes or other metal in contact with combustible 
walls, partitions, ceilings or roofs shall not be undertaken if the work is 
close enough to cause ignition by conduction. 

8.) All hoses and leads will be inspected frequently and will be replaced as necessary. 
9.) A cutting or welding prohibition will be required whenever an area contains or 

may contain flammable/explosive vapors. The prohibition can only be lifted when 
the area has been purged and cleaned and the area has been tested and shown to be 
free of a flammable/explosive mix. 

C. Responsibility 
1. Supervisor 
a. Supervisor will train their employees in the potential fire hazards associated with 

hot work. 
b. Supervisor will initiate a hot work permit prior to assigning work. (A free online 

training course is available from State of RI property insurer FM Global at: 
http://training.fmglobal.com. 

c. The supervisor will obtain confirmation that: 
1.) Available sprinklers, hose streams and extinguishers are in service and operable. 
2.) Hot work equipment is in good working condition.  
3.) The following requirements within 35 feet of hot work shall be adhered to: 

a.) Flammable liquid, dust, lint and oily deposits have been removed. 
b.) Explosive atmosphere has been eliminated. 
c.) The floors have been swept clean. 
d.) Combustible floors have been wet down, covered with damp sand or fire 

resistive sheets are in place. 
e.) All exposed combustible and flammable material within 35 feet of the point 

of operation should be removed where possible. Otherwise, protect with 
FM Approved welding pads, blankets and curtains, fire resistive tarpaulins 
or metal shields. 

f.) All wall and floor openings are covered. 
g.) FM approved welding pads, blankets and curtains installed under and 

around work. 
h.) Protect or shut down ducts and conveyors that might carry sparks to distant 

combustible material. 

 
KC.G.CLIB.2010.001                                                                            HOT WORK PROCEDURE 
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4.) The supervisor is responsible for assuring that a 60 minute fire watch is 
maintained at the completion of all hot work assignments, that a hot work permit 
has been acquired for work involving open flames or spark producing tools and 
for assuring all fire prevention procedures and precautions are followed for 
protection of people and property including a fire watch, deactivation of the fire 
alarm. 

5.)  The supervisor will require that the area be monitored periodically for three 
hours after the fire watch is completed. 

6.) The supervisor will confirm that employees are trained in use of fire 
extinguishers and hoses, and that the employees are familiar with emergency 
procedures in the event of a fire. 

7.) At least once while the permit is in effect, the area should be inspected by the 
individual responsible for authorizing, cutting or welding operations to ensure 
that it is a fire safe area. (See article 3 above for fire safe conditions.) 

8.) Proper personnel protective equipment including helmets, eye wear, face and 
hand shields applicable to the equipment used will be provided by the supervisor. 

a.) The equipment will be maintained and fit tested by management. 
9.) Personal protective clothing consistent with OSHA standards will be worn. 
10.) Tarps or fire resistant coverings sufficient to cover combustible materials 

within 35 feet of the operation will be provided. 
2. Employees 
a. The employee shall be responsible to work in a safe manner and follow all safety 

precautions as trained by the supervisor. 
b. The employee charged with performing the hot work will initiate part 2 of the hot 

work permit and verify that a 60 minute fire watch has been maintained. 
c. Employees performing hot work will be required to either properly remove or 

cover combustible materials in the 35 foot area surrounding the hot work 
operation. 

3. Fire Safety Officer 
a. The state employee charged with maintaining or inspecting the fire alarm system 

will deactivate the system. 
b. The area will be evaluated by this individual to identify fire hazards and provide 

required suppression equipment. 
c. The fire safety officer will ensure that combustible materials within 35 feet of the 

hot work operation are properly tarped or moved a safe distance. 
d. In addition, this officer will ensure that personnel in close proximity to this work 

area are properly protected against heat, sparks and slug. 
 
4. Management 
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a. Maintain a log of hot work permits. 
b. Provide safety training for supervisors. 
c. Confirm that all contractors follow all requirements of this protocol. 
 

 
 
END OF DOCUMENT 
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KC.G.CLIB.2010.001                  MANAGING FIRE PROTECTION SYSTEM IMPAIRMENT 

DOCUMENT 00750 – MANAGING FIRE PROTECTION SYSTEM IMPAIRMENT 
 
PART 1 – GENERAL 
 
1.1   The following management procedure applies to the Contract for Construction and is a part of the 
Contract Documents. 
 
                       Managing Fire Protection System Impairment 
Impairment to fire protection equipment is a situation in which the system is shut off, 
either in whole or in part. The impairment may be necessary to conduct scheduled 
maintenance of equipment or to make emergency repairs. Impairment may also be due to 
new construction. Normal system tests and inspections are not considered impairment. 
 
Regardless of the reason, impairment results in the sprinkler system and/or fire alarm 
system being temporarily out of service, such a condition may result in severe property 
loss in the event of a fire. Locations protected by automatic sprinkler systems must have 
an impairment handling program to control situations when sprinkler systems must be 
shut down. 
 
Whenever a sprinkler system has been impaired all hot work in the area of the 
impaired system should be prohibited.  
A periodic fire watch should be established when either the sprinkler system or the 
fire alarm system is out of service. 
 
FM Global the State’s property insurance carrier has an impairment handling kit. FM 
Global’s Red Tag Permit System consists of four key elements: 

• A Red Tag Permit 
• Fire Protection Equipment Decals 
• Reusable Impairment Tag for Fire Service Connections 
• Red Tag Permit System Wall Hanger 

The Fire Protection Equipment Decals are to be affixed to fire protection equipment as a 
reminder that authorization is needed before any shut down can occur. 
The Red Tag Permit System Wall Hanger contains pockets to keep other elements of the 
system organized and within reach; also the Hanger lists steps to be taken before, during 
and after impairment. The Wall Hanger also lists the FM Global office to be notified of 
the impairment. The FM Global Customer Service Desk number is (888) 606-4570. The 
Fax number is  
(888) 381-4267. There is space on the notification tag for the phone numbers of the Fire 
department, Alarm Company and the local Water Department as well. In the absence of 
the Customer Service listing, the FM Global Office closest to you may be found at the 
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following web site www.fmglobal.com/contact. An engineer and/or client service 
representative can advise you on how to proceed and follow up until protection has been 
restored. In addition this representative may be able to help minimize downtime, if 
possible, reduce fire exposure to the area, arrange for temporary protection and 
determine how to restore protection as quickly as possible. 
 
For scheduled maintenance of fire alarm systems, vendors must as prescribed in Rhode 
Island Fire Codes notify the building owner 48 hours in advance of pending 
maintenance. 
 
FM Global has online training. Of particular interest will be Managing Impairments 
Using FM Global’s Red Tag Permit System, which provides instructions on 
impairments to fire protection equipment/systems and how to use FM Global’s Red Tag 
Permit System to properly manage those impairments. One can access this less than one 
hour course at training.fmglobal.com. 
 
 
 
 
END OF DOCUMENT 

http://www.fmglobal.com/contact


 

 

 
 
 
 
 
 
 
 

Fire Sprinkler and Alarm System Impairment Notification Form 
 
To: URI Office of Capital Projects 
 
Date ____________________________ 
 
Start of Planned Impairment:     
End of Planned Impairment:        
Building occupied during impairment:  Yes:   No:   
Any hot work to be performed:  Yes:   No:   
 
Description of Work to be performed:           
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
 
 
URI Manager of Alarms, Mike Suriani, can also be directly contacted at 401-639-2268. 
 
Contractor supervisory personnel shall remain in the building for the entire duration of the impairment. 
 
 

Name:      
 

Company:      
 

Phone:      
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DOCUMENT 00760 – URI WATER SYSTEM REGULATIONS/POLICIES 
 
PART 1 – GENERAL 
 
1.1   The 6-page document following this page titled, “University of Rhode Island Water System  
Regulations/Policies” last updated 5/14/2010, applies to the Contract for Construction and is a part of the 
Contract Documents. 
 
 
 
END OF DOCUMENT 
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Facilities Services - Utilities Department 

University of Rhode Island Water System 

 

Regulations/Policies 

 

 

A. Water System Installations and Repairs 
1. Only authorized URI employees or approved contractors shall be allowed to make 

water service repairs, connections or disconnections of service from a URI water 

main.  

 

2. Approved contractors shall consult with URI Utilities Department and receive 

written permission, prior to beginning work.   

 

B. Operation of Water Valves 
1. Only URI employees or designated personnel are authorized to operate URI 

Water System valves.  URI’s valves are defined as all water system valves 

upstream or before the point of delivery to a building to the backflow preventer. 

 

C. Temporary Connections 

1. Filling of tank trucks for any purpose shall only be done at designated locations 

with approved backflow prevention devices under the direction/supervision of 

URI Water System personnel. 

 

2. Any Hydrant use other than fire emergencies shall be coordinated with Water 

System personnel.  Prior to any connection the user must have an approved 

backflow prevention device with throttling valve attached to the hydrant port. 

 

D. Construction 

1. No connection/modification shall be permitted to the URI Water System unless 

reviewed and approved by the Utilities Department. 

 

2. Specification development shall include a Utility Department review of 

existing/proposed utility separation, depth, bedding and backfill material. 

 

3. Water distribution system CAD drawn as-builts must be supplied on every project 

where modifications have been made to the URI water system. 

 

4. Procedures for installation of water system pipe and connection to the Water 

System shall conform to all applicable Rules and Regulations of the AWWA 

Standards, NFPA 24 for fire service mains, NSF 61 for domestic water service,  

and State regulations and as governed by the RIDOH. 

 

5. Contamination prevention requirements: 

a. All piping, valves, fittings, etc. delivered for installation shall be kept 

elevated above the ground and protected from exposure to the elements 

such as dust, rain and debris. 

b. All piping fittings and valves shall be thoroughly cleaned of any dust, dirt 

or deposits prior to installation. 
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c. Work on mains and services shall include protection of all open ended 

pipes any time pipe ends are to be exposed for any period of time.  

Protection shall include approved new watertight plug and/or necessary 

steps to prevent foreign debris from entering the exposed pipe. 

 

6. All water mains and services shall be pressure tested and pass a pressure test in 

accordance with current ANSI/AWWA C600 Hydrostatic Testing prior to 

acceptance and being placed into service.   

a. Prior to pressure testing, all appurtenances to the water system shall be in 

place, including concrete thrust blocks.  

b. The duration of the hydrostatic test shall be for a minimum of 2 hours with 

allowable loss as determined by the Utilities Department.   

c. All tests shall be performed or observed by the Utilities Department or its 

authorized representative.   

d. Provide a written report of test results to URI Utilities Department. 

 

7. Disinfection of all areas affected by construction is mandatory.   

a. All water main replacements, extensions, fire lines and services shall be 

disinfected pursuant to AWWA Specification C651 Disinfection of Water 

Mains, prior to being placed into service.  URI will accept the Continuous 

Feed Method of chlorination for all water mains as specified by AWWA 

C651.  These include but are not limited to: 

 Mains 

 Service Piping 

 Buildings served 

b. It is required that an authorized representative of URI be present during 

the chlorination process and once complete, witness the sampling 

procedure for bacteriological testing.   

c. URI will not accept a new water main, service or fire protection 

connection until a certified bacteriological test indicating the absence of 

coliform organisms is received. 

d. When construction work being performed is an emergency repair, the 

isolated portion of the main shall be disinfected and flushed per AWWA 

C651 “Disinfection Procedures When Cutting into or Repairing Existing 

Mains”.  This procedure will be done as thoroughly as possible prior to the 

main being put back into service.  Authorized URI personnel must be 

present for inspection of the procedures prior to any reconnection to the 

water system. 

e. Disposal of all water used in the disinfection process shall be the 

responsibility of the contractor performing the disinfection procedure. 

Approval for discharge into the sanitary sewer system must be obtained 

from the South Kingstown Wastewater Authority.  If disposal approval is 

denied, the contractor is advised to contact URI for approval of an 

alternate disposal or de-chlorination method. 
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8. Backflow prevention devices are to be installed at all building connections to the 

Water System or at any potential cross connection, including but not limited to 

domestic, fire, heating and irrigation.  Backflow prevention devices shall be 

installed by a plumber licensed in the State of Rhode Island. All backflow devices 

shall meet the requirements of the RIDOH and be approved by URI. Backflow 

prevention device installation shall meet the following criteria:   

a. All devices shall be installed to allow easy access to valves and the 

backflow prevention device for service maintenance and testing. 

 

b. All domestic, heating and irrigation devices shall be of the reduced 

pressure zone type and must be testable. All fire protection devices shall 

be of the double check vave type and must be testable. 

c. All backflow devices shall be installed above ground, and in horizontal 

position, unless USC compliant for vertical installation.  

d. URI requires all backflow devices be tested at the time of installation and 

annually thereafter.  

e. All testing of backflow devices shall be done by a State of Rhode Island 

certified tester.  

f. All repairs must be completed by a licensed plumber certified to work on 

backflow prevention devices.   

g. Copies of test reports shall be distributed to the Utilities Department for 

record keeping.  

 

9. Fire Protection Lines 

a. Dedicated fire protection service lines shall follow all the requirements set 

forth in this construction section for main or service connections, 

including but not limited to NFPA 24. 

b. All dedicated fire protection service lines shall have a flush port installed 

at the building for water system maintenance line flushing. 

c. Backflow prevention shall follow requirements set for in Paragraph  8 of 

section D. 

d. All fittings and pipe connections upstream of the fire protection backflow 

preventer must meet the URI requirements for approved materials for 

potable water distribution pipe, fittings, connections and valves. 

 

10. All fire hydrants shall meet or exceed the current AWWA C502 Dry-Barrel Fire 

Hydrant specifications for compression type main valve, traffic model, dry-barrel 

hydrants.  In addition to the standards, fire hydrants shall meet or exceed the 

following specifications: 

a. National Standard Specification threads 

b. Operation nut 1-1/2 inch point to flat 

c. Opens counter clockwise 

d. 2 each 2-1/2 inch NST hose ports 

e. 1 each 4-1/2 inch NST steamer port 

f. All ports shall have cast iron caps 

g. All ports shall be mechanically attached 
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h. All exposed portions of the hydrants shall be painted with (Fuller-O'Brien, 

Veraflex Alkyd Gloss Enamel or equal).(“URI Blue” Base with white top 

and caps) 

i. Hydrants shall be the "High Profile" configuration 

j. Hydrant  manufacturers shall be reviewed and pre-approved by URI for 

installation into the water system. 

 

11. Service Connection Materials 

a. All 1 inch through 2 inch water services shall meet the following URI 

specifications, unless pre-approved by URI: 

b. All material shall meet the current AWWA C800 Underground Service 

Line Valves and Fittings specifications. 

c. All fittings shall be compression type brass material. 

d. All direct tap fittings shall have CC threads for 1 inch only. 

e. Approved Teflon joint compound or triple wrap Teflon tape shall be used 

on all threaded pipe fittings. 

f. NPT threads shall be used on corporation stops when a tapping saddle is 

used. (This applies to two inch services only.) 

g. All 1 and 2 inch diameter pipe service lines shall be ASTM B88, Type K 

soft copper. 

h. All valve boxes shall be installed to finish grade. 

 

12. Standard Water Distribution Pipe Material 

a. All standard water distribution pipe installed shall be Ductile Iron Pipe.  

URI may deviate from this standard depending upon the design 

considerations and service requirements.  All Ductile Iron Pipe 4 inches 

and larger shall meet or exceed the current AWWA C151 specification, be 

cement mortar lined, and be "push on" joint, bell and plain spiget end, 

unless grooved or flanged ends are approved.  Listed below are the 

specific pipe specifications for water distribution system pipe: 

b. All 4 inch and greater diameter pipes shall be a minimum of Class 52.  

c. Cement mortar lining shall meet or exceed current AWWA C104 Cement 

Mortar Lining Standards. 

d. Rubber Gasket Joints must meet or exceed current AWWA C111 Rubber 

Gasket Joints Standards. 

e. The following is the approved list of pipe manufacturers: 

 Pacific States Cast Iron Pipe Company 

 United States Pipe Company 

 Griffin Pipe Products Company 

 American Cast Iron Pipe Company 

 

13. Fittings 

a. All fittings shall be ductile iron and meet or exceed the current AWWA 

C153 Ductile Iron Compact Fittings standards.  

b. Fittings shall be mechanical joint with rubber gaskets that meet or exceed 

current AWWA C111 Rubber Gasket Joints specifications. In addition, all 

fittings shall meet the following URI specifications: 

 The exterior of all fittings shall have a petroleum-asphaltic coating. 
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 The interior of all fittings shall be cement/mortar petroleum-

asphaltic lined in accordance with current AWWA Specification 

C104 Cement Mortar Lining for Ductile Iron Pipe. 

 

14. Gate Valves 

a. All gate valves shall be resilient-seated gate valves and shall meet or 

exceed current AWWA C509 Resilient-Seated Gate Valves specifications 

or AWWA C515 Reduced-Wall Resilient-Seated Gate Valves 

specifications.  

b. All distribution valves 2 inch diameter through 10 inch shall be resilient-

seated gate valves. 

c. All valve boxes shall be installed to finish grade. 

d. All tapping valves regardless of size must be resilient-seated gate valves. 

In addition, all gate valves shall meet or exceed the following URI 

specifications: 

 The valve body interior shall have epoxy coating. 

 All operating nuts shall be 2 inch square nuts as specified in 

current AWWA C509 specifications or AWWA C515 specifications. 

 All valves shall open in a counterclockwise direction. 

 The stem seals shall be O rings as specified in current AWWA 

C509 specifications or AWWA C515 specifications. 

 

Any deviations from the above information shall only be allowed upon prior approval from the 

URI Utilities Department.  If material is not noted above then all items not referenced in the 

above paragraphs will need prior approval of the URI Utilities Department before 

use/installation. 
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University of Rhode Island Water System 

 

Regulations/Policies 

 

Definitions 

 

Backflow Prevention Device:  Device designed to prevent the flow of water back into the 

system in the event of a low pressure situation. 

 

Cross Connection Control Device:  A Rhode Island Department of Health approved 

device for the prevention of backflow of a potentially contaminated water source into the 

water system. 

 

Main:  A water pipe owned, operated and maintained by the water system, which is used 

for the purpose of transmission or distribution of water. 

 

Curb Stop: A shut off valve on the water service line generally located at the curb or 

where the service connects to the main water line. 

 

Customer:  Person(s) served by the water system responsible for the property and its use.   

 

RIDOH: Rhode Island Department of Health 

 

Fire Service Line:  A water service pipe used exclusively for fire protection. 

 

Service Connection:  The service pipe, including the corporation stop, from the main to 

the building, including any valves or fittings the water system may require for normal 

operation. 

 

Tap:  The fittings installed at the main to which the service pipe is connected. 

 

Utilities Department: URI Facilities Services Department in charge of all aspects of the 

URI water system. 

 

Water System:  The University of Rhode Island water system that serves the Kingston 

Campus. 

 

 

 

 

End 
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DOCUMENT 00850 - PREVAILING WAGE RATES 
 
The State of Rhode Island Department of Labor, Division of Professional Regulation General Decision 
Modification document current as of the bid posting date for this Project, is an integral part of the Bid 
Documents for use in fulfilling prevailing wage rate requirements.  A copy is available on the web site 
of the State of Rhode Island Department of Administration, Division of Purchases. 
 
The Division of Purchases Web Site Address:   
 
http://www.purchasing.ri.gov/RIVIP/Info.asp 
 
 
Click on “Prevailing Wage Table”. 
 
 
END OF DOCUMENT 
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DOCUMENT 00900 - ADDENDA AND MODIFICATIONS  
 
PART 1 – GENERAL 
 
1.1   As of the time of publication of this Project Manual, no Addenda had been issued.  
 
1.2   Should Addenda be issued during the Bid Period, they will augment this Document and become 
a part of the Project Manual. 
 
1.3 Such Addenda and Modifications when issued, with reference to the Project Manual, the 
General Conditions, Drawings or Specifications, shall be inserted following this page and are integral 
parts of the Contract Documents. 
 
 
END OF DOCUMENT 00900 
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SECTION 01100 - SUMMARY 
 
PART 1 -  GENERAL 

1.01 PROJECT 

A. Project Name:  Carothers Library Fire Code Upgrades. 

B. Owner's Name:  State of Rhode Island. University of Rhode Island, Kingston Campus. 

C. The Project consists of the construction of four types of work within Carothers Library: 
1. Fire Alarm upgrades throughout the facilities to comply with current codes. 
2. Sprinkler system upgrades throughout the facilities to comply with current codes. 
3. Fire door replacement, stair guard rail infill, new ceilings and lighting in areas 

shown on drawings, new stair egress door to exterior at loading dock and the 
architectural finish repairs attendant upon installation of the systems above. 

4.  Relocation of electrical panels from stairwells, replacement and installation of 
emergency lighting and exit signs. 

1.02 CONTRACT DESCRIPTION 

A. Contract Type:  A single prime contract based on a Stipulated Price as described in 
Document 00500 - Agreement. 

1.03 DESCRIPTION OF WORK 

A. Scope of demolition and removal work is shown on drawings plus as specified in 
Section 02220. 

B. Scope of alterations work is shown on drawings plus as specified herein. 

C. Fire Alarm:  Alter existing system and provide new construction shown on drawings 
plus as specified herein, keeping existing in partial operation until changeover. 

D. Fire Suppression Sprinklers:  Provide new construction shown on drawings plus as 
specified herein. 

E. Architectural modifications: Fire door replacement, stair guard rail infill, new ceilings 
and lighting in areas shown on drawings, new stair egress to exterior at loading dock. 

F. Electrical Power and Lighting:  Alter existing system and provide new construction as 
shown on drawings plus as specified herein. 

1.04 OWNER OCCUPANCY/SCHEDULE 

A. Owner intends to continuously occupy the facility.  Work areas will be made available 
as mutually agreed to during project scheduling.   

B. Work to begin within 10 days of receipt of Purchase Order. 

D. Cooperate with Owner to minimize conflict and to facilitate Owner's operations. 

 

1.05 CONTRACTOR USE OF SITE AND PREMISES 

  01100 - 1  
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A. Construction Operations:  Limited to areas noted on Drawings.  

B. Arrange use of site and premises to allow: 
1. Adjacent projects to progress as planned for the Owner. 
2. Use of street and adjacent properties by the Public 

C. Provide access to and from site as required by law and by Owner: 
1. Maintain appropriate egress for workforce. 
2. Do not obstruct roadways, sidewalks, or other public ways without permit.  Provide 

necessary signage when sidewalk fencing is installed to direct pedestrians across 
street. 

D. Time Restrictions: 
1. Limit conduct of especially noisy exterior work during the hours of 7AM to 10PM. 

E. Utility Outages and Shutdown: 
1. Do not disrupt or shut down life safety systems, including but not limited to fire 

sprinklers and fire alarm system, without 7 days notice to Owner and authorities 
having jurisdiction. 

2. Prevent accidental disruption of utility services to other facilities. 

1.06 WORK SEQUENCE 

A. Coordinate construction schedule and operations with Owner. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION - NOT USED 

3.01 RI PROVISIONS 

A.   RI State law states that this project must comply with all regulations and restrictions 
contained within RIGL 37 and other laws as applicable. 

    

 B.   Attention is called to a new requirement within RIGL 37 for apprenticeship training.  
RIGL 37-13-3.1 State public works contract apprenticeship requirements states: 

        “(a) Notwithstanding any laws to the contrary, all general contractors and 
subcontractors who perform work on any public works contract awarded by the state 
after passage of this act and valued at one million dollars ($1,000,000) or more shall 
employ apprentices required for the performance of the awarded contract.  The number 
of apprentices shall comply with the apprentice to journeyman ratio for each trade 
approved by the Apprenticeship Council of the Department of Labor and Training.” 

 

 

END OF SECTION 
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Attachment A 
Carothers Library 

 
NOTE:   
Unrestricted = Contractor to plan and schedule work and submit for review by Owner 
Limited Restriction = Contractor to meet with Owner and coordinate access to these areas 
Restricted = Contractor to perform work on dates provided in this document 
 
 
Lower Level: 
 
The basement computer lab (Room LL4) cannot be completely out of service at any time.  The 
Contractor will be permitted to shut down half of the room at a time in order to work in the other 
half.  
 
Computer classrooms LL11B (119) and LL12 (112) are used from 12-9 PM the week of 6/20 -
6/24.  From 6/27-7/29 they are used Monday thru Thursday 8AM-12PM and 6-9 PM.  These 
rooms are not used during the month of August 
 
First Floor: 
 
The computer classrooms on the 1st Floor (137 and 138) cannot be shut down to patrons at the 
same time. 
 
Second Floor: 
 
Access to the Rare Books area on the 2nd floor is only available during normal staff hours, which 
are 8:30AM-4:30PM. 
 
General: 
 
Stair asbestos abatement work shall be done from mid-July to August.  During this time, the 
Contractor will need to install signage directing patrons to use alternate stairwells. 
 
The Contractor is responsible for providing a full time dedicated fire watch when the fire alarm 
system is down. 
 
The Contractor will be responsible for providing protection for all furniture and belongings in 
each area.  The Contractor is also responsible for cleaning their work areas after each shift so that 
they are ready for Owner occupancy the next day.  
 
The Contractor is responsible for maintaining egress paths during construction to the satisfaction 
of the Fire Marshall and the AHJ. 
 
The building occupants are sensitive to dust issues.  The Contractor will be responsible for 
providing dust containment in each area while it is under construction and then cleaning each 

  01100 - 3 
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contained area daily when the shift is over.  The Contractor will also be responsible for providing 
and maintaining temporary construction filters on all return air grills and AHUs and replacing 
with new filters at substantial completion. 
 
The University currently has a contract with Otis Elevator to handle inspections and 
maintenance.  It is expected that the successful Contractor will hire Otis under separate contract 
for all necessary work related to this project.  Refer to the Project Manual for specific 
requirements. 
 
Contractor is responsible for coordinating with the Owner for exterior hoisting, if needed, with 
respect to timing, crane placement, window removal, etc, and is responsible for any and all 
associated costs. 
 
Parking is restricted to areas designated by the University.   
 
Any material not installed during the shift must be removed from occupied areas at the end of 
each shift. 
 
This is a fully occupied building.   
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SECTION 01200 - PRICE AND PAYMENT PROCEDURES 
 
PART 1 -  GENERAL 
 
1.1       SECTION INCLUDES 
 

A. Cash allowances. 
 

B. Contingency allowances. 
 

C. Testing and inspection allowances. 
 
D. Schedule of values. 

 
E. Applications for payment. 

 
F. Warranty inspection retainage. 

 
G. Sales tax exemption. 

 
H. Change procedures. 

 
I. Defect assessment. 

 
J. Unit prices. 

 
K. Alternates.  

 
1.2  CASH ALLOWANCES 
 
    A. Costs Included in Cash Allowances:  Cost of Product to Contractor or Subcontractor, less  

applicable trade discounts, but including freight/delivery to site.  URI will not pay sales taxes. 
 

B. Costs Not Included in Cash Allowances But Included in the Contract Sum:  Product receipt 
and handling at the site, including unloading, uncrating, and storage; protection of products 
from elements and from damage; labor for installation and finishing. 

 
C. Prime Responsibility: 

1. Consult with Contractor for consideration and selection of products, suppliers, and  
Installers. 

2. Select products in consultation with Owner and transmit decision to Contractor. 
3. Prepare Change Order to adjust final cost. 

 
D. Contractor Responsibility: 

1.     Assist Prime or its Consultants in selection of products, suppliers and installers. 
            2.     Obtain proposals from suppliers and installers, and offer recommendations. 
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3. On notification on selection by Prime, execute purchase agreement with designated 
supplier and installer. 

4.     Arrange for and process shop drawings, product data, and samples.  Arrange for delivery. 
5.      Promptly inspect products upon delivery for completeness, damage, and defects.  Submit  
         claims for transportation damage.  

 
E. Differences in costs will be adjusted by Change order. 
 
F. Schedule of Cash Allowances: 

1.      None. 
 

1.3 CONTINGENCY ALLOWANCES 
 

A. Include in the Contract, stipulated sums per the schedule below for use upon Owner's 
 instruction. 

 
B. Contractor's costs for products, delivery, installation, labor, insurance, payroll, taxes, bonding, 

equipment rental, overhead and profit will be included in Change Orders authorizing 
expenditure of funds from this Contingency Allowance. 

 
C. Funds will be drawn from a Contingency Allowance only by Change Order. 

 
D. At closeout of Contract, funds remaining in Contingency Allowances will be credited to Owner 

by Change Order. 
 
E. Schedule of Contingency Allowances: 
 1.  Signage – Include an allowance of $5,000 in the Base Bid for interior signage as described in 

Section 10400. 
 2.  Construction Contingency - – Include an allowance of $250,000 in the Base Bid for use on 

items upon the Owner’s instruction. 
 
1.4 TESTING AND INSPECTION ALLOWANCE 
  
   A. All costs of testing are included in the Base Bid.  There is no testing allowance. 
 
1.5       SCHEDULE OF VALUES 
 

A. Submit a printed schedule on AIA Form G703 - Application and Certificate for Payment 
Continuation Sheet 

 
B. Submit Schedule of Values in duplicate, one copyrighted original and one copy, within 15days 

after date of receipt of a Purchase Order from URI Department of Purchasing.  
 

C. Format:  Utilize the Table of Contents of this Project Manual. Identify each line item with 
number and title of the major specification Section.  Identify site mobilization, bonds and 
insurance. 
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D. Include in each line item, the amount of Allowances specified in this Section.  For unit cost 

Allowances, identify quantities taken from Contract Documents multiplied by the unit cost to 
achieve the total for the item. 

 
E. Include separately for each line item, a direct proportional amount of Contractor's overhead and 

profit. 
 

F. Revise schedule to list approved Change Orders, with each Application for Payment. 
 
1.6       APPLICATIONS FOR PAYMENT 
 

A. Submit each application on an AIA Form G702 - Application and 
         Certificate for Payment and AIA G703 - Continuation Sheet, accompanied by three copies.  

1. Individually sign and notarize, and emboss with notary's official seal, the original and each 
of the three copies. 

2. Applications not including original copyrighted AIA G702, and G703 Forms, will be 
rejected, and returned for resubmittal. 

3. Applications not properly signed and notarized will be rejected, and returned for 
resubmittal. 

 
B.    Content and Format:  Utilize Schedule of Values for listing items in Application for Payment. 

 
C.    Provide one hard copy and one copy in disc form of the updated construction schedule with  
         each Application for Payment submission. 

1. Provide a statement signed by the Contractor's firm principal certifying that there are no 
unidentified outstanding claims for delay. 

  
D.    Include with each monthly Application for Payment, following the first application, one copy of  
         the Certified Monthly Payroll Record for the previous month's pay period. 

 
E.    Payment Period:  Submit at intervals stipulated in the Agreement. 
  
F.    Submit with transmittal letter as specified for Submittals in Section 01330. 
  
G.    Beginning with the second Application for Payment, Contractor's right to payment must be  
         substantiated by documenting, on a copy of the URI Waiver of Lien Form included in   
         Document 00614 - Waiver of Lien Form in this Project Manual, that payment monies due, less  
         retainage not exceeding ten percent, have been paid in full to subcontractor and suppliers for  
         work, materials, or rental of equipment billed for under specific line item numbers in the  
         immediately preceding application. 

 
H.    Substantiating Data:  When the Architect requires substantiating information, submit data    
         justifying dollar amounts in question.  Include the following with the Application for Payment : 

1. Record Documents as specified in Section 01780, for review by the Owner which will be 
returned to the Contractor. 
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2. Affidavits attesting to off-site stored products. 
3. Construction progress schedules, revised and current as specified in Section 01330. 

 
1.7       WARRANTY INSPECTION RETAINAGE 
  

A. An amount of 1% of job cost will be retained from final payment, made at the time of 
Substantial Completion, for a duration of ten months.  If, after ten months, all systems, 
including mechanical and electrical, are determined by the Owner to be properly functioning, 
the Warranty Inspection Retainage will be released. 

 
B. If, after ten months, there are found to be modifications, adjustments, or corrections 

necessary to be made to address any system or product malfunction, in order to fulfill 
specified performance  or requirements of such systems or products, release of the warranty 
inspection retainage will be delayed until such malfunctions are rectified. 

 
1.8 SALES TAX EXEMPTION 
 

A. Owner is exempt from sales tax on products permanently incorporated in Work of the Project. 
1.     Obtain sales tax exemption certificate number from Owner. 
2. Place exemption certificate number on invoice for materials incorporated in the Work of 

the Project. 
3. Furnish copies of invoices to Owner. 
4. Upon completion of Work, file a notarized statement with Owner that all purchases 

made under exemption certificate were entitled to be exempt. 
5. Pay legally assessed penalties for improper use of exemption certificate number. 

 
1.9       CHANGE PROCEDURES 
 

A. Submittals:  Submit name of the individual authorized to receive change documents, and be  
         responsible for informing others in Contractor's employ or Subcontractors of changes to the  
         Work. 

 
B. The Prime will advise of minor changes in the Work not involving an adjustment to Contract 

Sum or Contract Time by issuing supplemental instructions on AIA Form G710 
 
C. The Prime may issue a Proposal Request which includes a detailed description of a proposed 

change with supplementary or revised Drawings and specifications, a change in Contract Time 
for executing the change with a stipulation of any overtime work required, and the period of 
time during which the requested price will be considered valid.  Contractor will prepare and 
submit an estimate within 15 days. 

 
D. The Contractor may propose changes by submitting a request for change to the Architect, 

describing the proposed change and its full effect on the Work.  Include a statement describing 
the reason for the change, and the effect on the Contract Sum and Contract Time with full 
documentation, and a statement describing the effect on Work by separate or other Contractors. 
Document any requested substitutions in accordance with Section 01600. 
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E. Stipulated Sum Change Order:  Based on Proposal Request, and Contractor's fixed price 

quotation, or Contractor's request for a Change Order as approved by Prime. 
 

F. Unit Price Change Order:  For contract unit prices and quantities, the Change Order will be 
executed on a fixed unit price basis.  For unit costs or quantities of units of work which are not 
pre-determined, execute the Work under a Construction Change Directive. Changes in the 
Contract Sum or Contract Time will be computed as specified for a Time and Material Change 
Order. 

 
G. Construction Change Directive: Prime may issue a directive, on AIA Form G713 Construction 

Change Directive signed by the Owner, instructing the Contractor to proceed with a change in 
the Work, for subsequent inclusion in a Change Order.  Document will describe changes in the 
Work, and designate method of determining any change in the Contract Sum or Contract Time.  
Promptly execute the change. 

 
H. Time and Material Change Order:  Submit an itemized account and supporting data after 

completion of the change, within the time limits indicated in the Conditions of the Contract.  
The Prime will determine the change allowable in the Contract Sum and Contract Time as 
provided in the Contract Documents. 

 
I. Maintain detailed records of work done on a Time and Material basis.  Provide full information 

required for an evaluation of the proposed changes, and to substantiate costs for the changes in 
the Work. 

 
J. Document each quotation for a change in cost or time with sufficient data to allow an evaluation 

of the quotation.  Provide detailed breakdown of costs and estimates for labor and materials 
including a detailed breakdown for subcontractor's or vendor's Work.  Include copies of written 
quotations from subcontractors or vendors.  

 
K. Change Order Forms:  AIA G701 Change Order. 
 
L. Execution of Change Orders:  The Prime will issue Change Orders for signatures of the parties 

as provided in the Conditions of the Contract. 
 

M. Correlation Of Contractor Submittals: 
1. Promptly revise the Schedule of Values and the Application for Payment forms to record 

each authorized Change Order as a separate line item and adjust the Contract Sum. 
Promptly revise progress schedules to reflect any change in the Contract Time, revise sub-
schedules to adjust times for any other items of work affected by the change, and resubmit. 

2. Promptly enter changes in the Project Record Documents. 
 
1.10     DEFECT ASSESSMENT 
 

A.     Replace the Work, or portions of the Work, not conforming to specified requirements. 
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B. If, in the opinion of the Prime, it is not practical to remove and replace the Work, the Prime will 
direct an appropriate remedy or adjust payment. 

 
C. The defective Work may remain, but the unit sum will be adjusted to a new sum at the 

discretion of the Prime. 
 

D. The defective Work will be partially repaired to the instructions of the Prime, and the unit sum 
will be adjusted to a new sum at the discretion of the Prime. 

 
E. The individual Specification Sections may modify these options or may identify a specific 

formula or percentage sum reduction. 
 

F. The authority of the Prime to assess the defect and identify a payment adjustment, is final. 
 

G. Non-Payment For Rejected Products:  Payment will not be made for rejected products for any 
of the following: 
1. Products wasted or disposed of in a manner that is not acceptable. 
2. Products determined as unacceptable before or after placement. 
3. Products not completely unloaded from the transporting vehicle. 
4. Products placed beyond the lines and levels of the required Work. 
5. Products remaining on hand after completion of the Work. 
6. Loading, hauling, and disposing of rejected products. 

 
1.11 UNIT PRICES 
 

    A. There are no unit prices with this project. 
 
1.12   ALTERNATES 
 
    A.   Alternates quoted on Bid Forms will be reviewed and accepted or rejected at the Owner’s  
   option.  Accepted Alternates will be identified in Owner-Contractor Agreement.  
 

B.   Coordinate related work and modify surrounding work as required. 
 
C.   Schedule of Alternates: 

1. None as of the Project Manual publication date. 
 
PART 2 - PRODUCTS 
  Not Used. 
 
PART 3 - EXECUTION 
  Not Used. 
 
END OF SECTION 
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SECTION 01300 - ADMINISTRATIVE REQUIREMENTS 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Site administration 
 

B. Construction progress schedules. 
 

C. Coordination and project conditions. 
 

D. Preconstruction meeting. 
 

E. Site mobilization meeting. 
 

F. Progress meetings. 
 

F.  Pre-installation meetings. 
 
1.2 SITE ADMINISTRATION 
 

A. Maintain a guest log in format acceptable to Owner.  Provide copies when requested.  
 

1.3 COORDINATION AND PROJECT CONDITIONS 
 

A. Coordinate the scheduling, submittals, and the Work of the various Sections of the Project 
Manual to ensure an efficient and orderly sequence of the demolition elements. 

 
B. Coordinate the completion and clean up of the Work of the separate Sections in preparation for  

Substantial Completion. 
 

C. Coordinate access to the site for correction of defective Work and the Work not in accordance 
with the Contract Documents. 

 
 
1.4       CONSTRUCTION PROGRESS SCHEDULES 
 

A. Submit initial progress schedule in duplicate within 15 days after date of established notice to 
proceed for Architect to review. 

 
B. Revise and resubmit as required. 
 
C. Submit revised schedules with each Application for Payment, identifying changes since 

previous version. 
 

                                                                                                                                                                                      01300-1 
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D. Submit a computerized chart with separate line for each major section of Work or operation, 
identifying first work day of each week. 

 
E. Show complete sequence of construction activity, identifying Work of separate stages and 

other logically grouped activities.  Indicate the early and late start, early and late finish, float 
dates, and duration. 

 
F. Indicate estimated percentage of completion for each item of Work at each submission. 

 
G. Indicate submittal dates required for shop drawings, product data, samples, and product 

delivery dates. 
 

H. See Section 01330 – Submittal Procedures, for additional submittal procedure requirements. 
 
1.5 PRECONSTRUCTION MEETING 
 

A. The Prime will schedule a meeting after the RI State Department of Administration, Division of 
Purchases, issues a Purchase Order to the Contractor. 

 
D. Attendance Required:  Owner, Prime, Architectural Consultant, and Contractor. 

 
E. Agenda: 

1. Distribution of the Contract Documents. 
2. Submission of a list of Subcontractors, a list of products, schedule of values, and a 

progress schedule. 
3. Designation of the personnel representing the parties in the Contract. 
4. The procedures and processing of the field decisions, submittals, substitutions, 

applications for payments, proposal requests, Change Orders, and Contract closeout 
procedures. 

5. Scheduling. 
 

F. Contractor shall record the minutes and distribute copies within two days after the meeting to 
the participants, with copies to the Prime, Consultants, Owner, other participants, and those 
consultants affected by the decisions made. 

 
1.6 SITE MOBILIZATION MEETING 
 

A. The Prime will schedule a meeting at the Project site prior to the Contractor's occupancy and 
may occur at the same time as the Preconstruction meeting noted above. 

 
B. Attendance Required:  The Owner, Prime, Contractor, the Contractor's Superintendent, and 

major Subcontractors. 
 

C. Agenda: 
1. Use of the premises by the Contractor. 
2. Security and housekeeping procedures. 

                                                                                                                                                                                      01300-2 
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3. Schedules. 
4. Application for payment procedures. 
5. Procedures for testing. 
6. Procedures for maintaining the record documents. 

 
D. Contractor shall record the minutes and distribute the copies within two days after the meeting 

to the participants, with copies to the Prime, Consultants, Owner, other participants, and those 
consultants affected by the decisions made. 

 
1.7 PROGRESS MEETINGS 
 

A. Schedule and administer the meetings throughout the progress of the Work at weekly intervals 
while work is in process. 

 
G. Make arrangements for the meetings, prepare the agenda with copies for the participants, and 

preside at the meetings. 
 

H. Attendance Required:  The job superintendent, major subcontractors and suppliers, the Owner, 
Prime, and Consultants as appropriate to agenda topics for each meeting. 

 
I. Agenda: 

1. Review the minutes of previous meetings. 
2. Review of the Work progress. 
3. Field observations, problems, and decisions. 
4. Identification of the problems which impede the planned progress. 
5. Review of the submittals schedule and status of the submittals. 
6. Review of delivery schedules. 
7. Maintenance of the progress schedule. 
8. Corrective measures to regain the projected schedules. 
9. Planned progress during the succeeding work period. 
10. Coordination of the projected progress. 
11. Maintenance of the quality and work standards. 
12. Effect of the proposed changes on the progress schedule and coordination. 
13. Other business relating to the Work. 

 
J. Contractor shall record the minutes and distribute the copies within two days after the meeting 

to the participants, with copies to the Prime, Consultants, Owner, participants, and others 
affected by the decisions made. 

 
1.8 PREINSTALLATION MEETINGS 
 

A. When required in the individual specification Sections, convene a pre-installation meeting at the 
site prior to commencing the Work of the Section. 

 
K. Require attendance of the parties directly affecting, or affected by, the Work of the specific 

Section. 
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L. Notify the Prime four days in advance of the meeting date. 

 
M. Prepare an agenda and preside at the meeting: 

1. Review the conditions of installation, preparation and installation procedures. 
2. Review coordination with the related work. 

 
N. Record the minutes and distribute the copies within two days after the meeting to the 

participants, with copies to the Prime, Owner, participants, and those affected by the decisions 
made. 

 
 
PART 2 -  PRODUCTS 
 

Not used. 
 
 
PART 3 -  EXECUTION 
 
   Not used. 
 
 
END OF SECTION 
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SECTION 01330 - SUBMITTAL PROCEDURES 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Submittal procedures. 
 

B. Construction progress schedules. 
 

C. Proposed products list. 
 

D. Product data. 
 

E. Shop drawings. 
 

F. Samples. 
 

G. Test reports. 
 

H. Certificates. 
 

I. Manufacturer's instructions. 
 

J. Manufacturer's field reports. 
 

K. ARRA Job Reports. 
 
1.2       SUBMITTAL PROCEDURES 
 

A. Master List Submittal: 
1. Submit a master list of the required submittals with a proposed date for each item 

to be submitted. 
2. Show the date submittal was sent, days since submittal was sent, status of                

submittal, date submittal was received in return, and any date associated with          
resubmittals. 

3. Up date master list with each submission and response. 
4. Issue copy of master list at least monthly to the Prime. 
   

B. Transmit each submittal with a dated Prime-accepted transmittal form. 
 

C. Sequentially number the transmittal form.  Mark the revised submittals with an original 
number and a sequential alphabetic suffix. 
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D. Identify the Project, Contractor, subcontractor and supplier; the pertinent drawing and 
detail number, and the specification Section number, appropriate to the submittal. 

 
E. Apply a Contractor's stamp, signed or initialed, certifying that the review, approval, 

verification of products required, field dimensions, adjacent construction Work, and 
coordination of the information is in accordance with the requirements of the Work and 
the Contract Documents. 

 
F. Schedule submittals to expedite the Project, and deliver to the Prime at their business 

address. Coordinate the submission of related items. 
 

G. For each submittal for review, allow 15 days excluding the delivery time to and from the 
Contractor. 

 
H. Identify the variations from the Contract Documents and the Product or system 

limitations which may be detrimental to a successful performance of the completed 
Work. 

 
I. Allow space on the submittals for the Contractor's, Prime’s, and Consultant's review 

stamps. 
 

J. When revised for resubmission, identify the changes made since the previous 
submission. 

 
K. Distribute copies of the reviewed submittals as appropriate.  Instruct the parties to 

promptly report an inability to comply with the Contract requirements. 
 
1.3 CONSTRUCTION PROGRESS SCHEDULES  
 

A. Submit preliminary outline Schedules within 15 days after the date of receipt of a 
Purchase Order from the University of RI for coordination with the Owner's 
requirements.  After a review, submit detailed schedules within 15 days modified to 
accommodate the revisions recommended by the Prime and Owner. 

 
B. Submit revised Progress Schedules with each Application for Payment. 

 
C. Distribute copies of the reviewed schedules to the Project site file, subcontractors, 

suppliers, and other concerned parties. 
 

D. Instruct the recipients to promptly report, in writing, the problems anticipated by the 
projections indicated in the schedules. 

 
E. Provide a separate schedule of submittal dates for shop drawings, product data, and 

samples, including Owner furnished Products and Products identified under Allowances, 
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if any, and the dates reviewed submittals will be required from the Prime.  Indicate the 
decision dates for selection of the finishes. 

 
F.       Revisions to Schedules: 

1. Indicate the progress of each activity to the date of submittal, and the projected 
completion date of each activity. 

2. Identify the activities modified since the previous submittal, major changes in the 
scope, and other identifiable changes. 

3. Provide a narrative report to define the problem areas, the anticipated delays, and 
impact on the Schedule.  Report the corrective action taken, or proposed, and its 
effect including the effect of changes on the schedules of separate contractors. 

 
1.4 PROPOSED PRODUCTS LIST 
 

A. Within 15 days after the date of receipt of a Purchase Order from the University of RI, 
submit a list of major products proposed for use, with the name of the manufacturer, the 
trade name, and the model number of each product. 

 
B. For the products specified only by reference standards, give the manufacturer, trade 

name, model or catalog designation, and reference standards. 
 

C. With each product listed, indicate the submittal requirements specified to be adhered to, 
and an indication of relevant "long-lead-time" information , when appropriate. 

 
1.5 PRODUCT DATA 
 

A. Product Data:  Submit to the Prime for review for the limited purpose of checking for 
conformance with the information given and the design concept expressed in the 
Contract Documents.  Provide copies and distribute in accordance with the 
SUBMITTAL PROCEDURES article and for the record documents purposes described 
in Section 01780. 

 
B. Submit the number of copies which the Contractor requires, one for the Owner, plus two 

copies the Prime will retain. 
 

C. Mark each copy to identify the applicable products, models, options, and other data.  
Supplement the manufacturers' standard data to provide the information specific to this 
Project. 

 
D. Indicate the product utility and electrical characteristics, the utility connection 

requirements, and the location of utility outlets for service for functional equipment and 
appliances. 
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E. After a review distribute in accordance with the Submittal Procedures article above and 
provide copies for record documents described in Section 01780. 

 
1.6 SHOP DRAWINGS 
 

A. Shop Drawings:  Submit to the Prime for review for the limited purpose of checking for 
conformance with the information given and the design concept expressed in the 
Contract Documents.  Produce copies and distribute in accordance with the 
SUBMITTAL PROCEDURES article and for the record documents purposes described 
in Section 01780. 

 
1.7 SAMPLES 
 

A. Samples:  Submit to the Prime for review for the limited purpose of checking for  
conformance with the information given and the design concept expressed in the 
Contract Documents.  Produce duplicates and distribute in accordance with the 
SUBMITTAL PROCEDURES article and for the record documents purposes described 
in Section 01780. 

 
B. Samples For Selection as Specified in Product Sections: 

1. Submit to the Prime for aesthetic, color, or finish selection. 
2. Submit samples of the finishes in the colors selected for the Prime's records. 
3. After review, produce duplicates and distribute in accordance with the 

SUBMITTAL PROCEDURES article and for the record documents purposes 
described in Section 01780. 

 
C. Submit samples to illustrate the functional and aesthetic characteristics of the product, 

with integral parts and attachment devices.  Coordinate the sample submittals for 
interfacing Work. 

 
F. Include an identification on each sample, with the full Project information. 

 
G. Submit at least the number of samples specified in the individual specification Sections; 

the Prime will retain two samples. 
 

H. Reviewed samples, which may be used in the Work, are indicated in the individual 
specification Sections. 

 
I. Samples will not be used for testing purposes unless they are specifically stated to be in 

the specification Section. 
 
1.8 TEST REPORTS 
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A. Submit lab reports for the Prime's knowledge as Contract administrator for the Owner.  
See Section 01400. 

 
B. Submit manufacturer’s test reports for information for the limited purpose of assessing 

conformance with the information given and the design concept expressed in the 
Contract Documents.   

 
1.9 CERTIFICATES 

 
A. When specified in the individual specification Sections, submit certification by the 

manufacturer, installation/application subcontractor, or the Contractor to the Prime in 
the quantities specified for the Product Data. 

 
B. Indicate that the material or product conforms to or exceeds the specified requirements.  

Submit supporting reference data, affidavits, and certifications as appropriate. 
 

C. Certificates may be recent or previous test results on the material or product, but must be 
acceptable to the Prime and its Consultants. 

 
1.10     MANUFACTURER'S INSTRUCTIONS 
 

A. When specified in the individual specification Sections, submit printed instructions for 
delivery, storage, assembly, installation, adjusting, and finishing, to the Prime for 
delivery to the Owner in the quantities specified for Product Data. 

 
B. Indicate the special procedures, and the perimeter conditions requiring special attention, 

and the special environmental criteria required for application or installation. 
 
1.11      MANUFACTURER'S FIELD REPORTS 
 
   A.  Submit reports for the Prime's benefit as contract administrator or for the Owner. 
 

B. Submit the report in duplicate within 30 days of observation to the Prime for                    
        information. 

 
C. Submit for information for the limited purpose of assessing conformance with the 

information given and the design concept expressed in the Contract Documents. 
 
1.12      ARRA JOB REPORTS 
 

   A.  At the end of each work week, Contractor shall submit hours worked by trade category 
to the Owner’s designated project manager for ARRA compliance.  If desired by the 
Contractor, forms will be provided by the University.  These forms may be filled in by 
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hand by each subcontractor and provided to the Contractor’s foreman for its input into 
electronic submittal to the University according to an agreed timeline. 

   B. Submittal by the Contractor shall be on the Jobs Report template Excel spreadsheet 
which will be provided by the University. One form with quarterly worksheets will be 
used throughout the job and updated weekly.  Submittal will be via email. 

C. At the end of each quarter, the spreadsheet description of work must be updated by the 
Contractor on the Jobs Report Template, Jobs Data tab. 

D. Contractor must also provide their own, and collect from all their subcontractors, the 9 
digit zip code of their primary place of business.  The entire extended zipcode is required 
(example = 02903-1648). 

   E. ARRA funding requirements from time to time will require additional information.  
Contractor agrees to provide the University with date as necessary to meet ARRA 
funding requests. 

 
PART 2 - PRODUCTS 
 
 Not Used. 
 
PART 3 - EXECUTION 
 
 Not Used. 
 
 
END OF SECTION 
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SECTION 01400 – QUALITY REQUIREMENTS 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Quality control and control of installation. 
 

B. Verification of Credentials and Licenses. 
 

C. Tolerances 
 

D. References. 
 

E. Testing and inspection services. 
 

F. Manufacturers' field services. 
 
1.2 QUALITY CONTROL AND CONTROL OF INSTALLATION 
 

A. Monitor a quality control over suppliers, manufacturers, products, services, site conditions, and 
workmanship, to produce Work of the specified quality. 

 
B. Comply with all manufacturers' instructions and recommendations, including each step in 

sequence. 
 

C. When the manufacturers' instructions conflict with the Contract Documents, request a 
clarification from the Prime before proceeding. 

 
D. Comply with the specified standards as a minimum quality for the Work except where more 

stringent tolerances, codes, or specified requirements indicate higher standards or more precise 
workmanship. 

 
E. Perform the Work by persons qualified to produce the required and specified quality. 

 
F. Verify that field measurements are as indicated on the Shop Drawings or as instructed by the 

manufacturer. 
 

G. Secure products in place with positive anchorage devices designed and sized to withstand 
stresses, vibration, physical distortion, or disfigurement. 

 
1.3 VERIFICATION OF CREDENTIALS AND LICENSES 
 

A. The Owner has implemented a project management oversight process and is applying it to 
current construction projects at URI. 
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B. An element of this oversight process is the verification that persons employed on the project site 

have appropriate and current credentials and licenses in their possession, at the project site, for 
the work they are performing. 

 
C. Be forewarned that state resident inspectors will be checking for verification of credentials and 

licenses of both union and non-union persons, in their onsite inspections. 
 

D. State resident inspectors will also be reviewing Contractor's Certified Monthly Payroll Records 
for conformance with RI State Prevailing Wage Rate requirements.. 

 
E. Those persons without the appropriate credentials and licenses will be subject to dismissal from 

the project site. 
 

F. Contractor is also responsible for verifying that all subcontractors and vendors have registered 
with the ARRA authorities and have obtained a DUNS number as required.  DUNS numbers for 
each firm shall be added to their Waiver of Lien forms.  Failure to properly register with ARRA 
authorities will be justification for withholding payment. 

 
1.4 TOLERANCES 
 

A. Monitor the fabrication and installation tolerance control of products to produce acceptable 
Work.  Do not permit tolerances to accumulate. 

 
B. Comply with the manufacturers' tolerances.  When the manufacturers' tolerances conflict with 

the Contract Documents, request a clarification from the Prime before proceeding. 
 

C. Adjust products to appropriate dimensions; position before securing products in place. 
 
1.5 REFERENCES 
 

A. For products or workmanship specified by association, trade, or other consensus standards, 
comply with requirements of the standard, except when more rigid requirements are specified or 
are required by applicable codes. 

 
B. Conform to reference standard by the date of issue current on the date of the Contract 

Documents, except where a specific date is established by code. 
 

C. Obtain copies of the standards where required by the product specification Sections. 
 

D. When the specified reference standards conflict with the Contract Documents, request a 
clarification from the Prime before proceeding. 
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E. Neither the contractual relationships, duties, or responsibilities of the parties in the Contract, nor 
those of the Prime, shall be altered from the Contract Documents by mention or inference 
otherwise in reference documents. 

 
1.6 TESTING AND INSPECTION SERVICES 
 

A. The Contractor will submit the name of an independent firm to the Prime for approval by the 
Owner,  to perform the testing and inspection services.  The Contractor shall pay for all the 
services. 

 
B.    The independent firm will perform the tests, inspections and other services specified in the  
          individual specification Sections and as required by the Prime or its Consultants. 

1. Laboratory:  Authorized to operate in the location in which the Project is located. 
2.   Laboratory Staff:  Maintain a full time registered Engineer on staff to review the services. 
3.   Testing Equipment:  Calibrated at reasonable intervals with devices of an accuracy  
        traceable to either the National Bureau of Standards or to the accepted values of natural  
        physical constants. 

 
C.    Testing, inspections and source quality control may occur on or off the project site.  Perform  
         off-site testing as required by the Prime or the Owner. 

 
D. Reports will be submitted by the independent firm to the Prime, the Consultant for that trade, 

and the Contractor, in duplicate, indicating the observations and results of tests and indicating 
the compliance or non-compliance with Contract Documents. 

 
E.     Cooperate with the independent firm; furnish samples of the materials, design mix, equipment,  
          tools, storage, safe access, and the assistance by incidental labor as requested. 

1. Notify the Prime and Engineer and the independent firm 24 hours prior to the expected 
time for operations requiring services. 

 2.    Make arrangements with the independent firm and pay for additional samples and tests 
required for the Contractor's use. 

 
F.     Testing and employment of the testing agency or laboratory shall not relieve the Contractor of  
           an obligation to perform the Work in accordance with the requirements of the Contract  
           Documents. 

 
G.     Re-testing or re-inspection required because of a non-conformance to the specified  
          requirements shall be performed by the same independent firm on instructions by the Prime or 

its Consultant. Payment for the re-testing or re-inspection will be charged to the Contractor by 
deducting the testing charges from the Contract Sum. 

 
H.    Agency Responsibilities: 

1.     Test samples of mixes submitted by the Contractor. 
2. Provide qualified personnel at the site.  Cooperate with the Prime or its Consultant and the 

Contractor in performance of services. 
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3.  Perform specified sampling and testing of the products in accordance with the specified  
         standards. 
4. Ascertain compliance of the materials and mixes with the requirements of the Contract  
         Documents. 
5.   Promptly notify the Architect, Consultant and the Contractor of observed irregularities or 

non-conformance of the Work or products. 
6.   Perform additional tests required by the Prime or its Consultants. 
7.   Attend the preconstruction meetings and the progress meetings. 

 
I.    Agency Reports:  After each test, promptly submit two copies of the report to the Prime, 

appropriate Consultant, and to the Contractor.  When requested by the Prime, provide an 
interpretation of the test results.  Include the following: 
 1.       Date issued. 
2.    Project title and number. 
3.    Name of inspector. 
4.    Date and time of sampling or inspection. 
5.    Identification of product and specifications section. 
6.    Location in the Project. 
7.    Type of inspection or test. 
8.    Date of test. 
9.    Results of tests. 
10.    Conformance with Contract Documents. 

 
J.    Limits On Testing Authority: 

1. Agency or laboratory may not release, revoke, alter, or enlarge on the requirements of the 
Contract Documents. 

2. Agency or laboratory may not approve or accept any portion of the Work. 
4.    Agency or laboratory may not assume any duties of the Contractor. 
5.    Agency or laboratory has no authority to stop the Work. 

 
1.8 MANUFACTURERS' FIELD SERVICES 
 

A. When specified in the individual specification Sections, require the material or Product 
suppliers, or manufacturers, to provide qualified staff personnel to observe the site conditions, 
the conditions of the surfaces and installation, the quality of workmanship, the start-up of 
equipment, or test, adjust and balance of equipment as applicable, and to initiate instructions 
when necessary. 

 
B. Submit the qualifications of the observer to the Prime 30 days in advance of the required  
         observations.  Observer is subject to approval of the Prime. 

 
C.  Report the observations and the site decisions or instructions given to the applicators or   
         installers that are supplemental or contrary to the manufacturers' written instructions. 

 
D.      Refer to Section 01330 - SUBMITTAL PROCEDURES, MANUFACTURERS' FIELD  
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          REPORTS article. 
 
PART 2 - PRODUCTS 
 
  Not Used. 
 
PART 3 -  EXECUTION 
 
  Not used. 
 
END OF SECTION 
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SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS 
 
PART 1 -  GENERAL 
 
1.1 SECTION INCLUDES   
 

A. Temporary Utilities: 
1. Temporary electricity. 
2. Temporary lighting for construction purposes. 
3. Temporary heating. 
4. Temporary cooling. 
5. Temporary ventilation. 
6. Telephone service. 
7. Facsimile service. 
8. Temporary water service. 
9. Temporary sanitary facilities. 

 
B. Construction Facilities:  

1. Field offices and sheds. 
2. Vehicular access. 
3. Parking. 
4. Progress cleaning and waste removal. 
5. Project identification. 
6. Traffic regulation. 

 
C. Temporary Controls: 

1. Barriers. 
2. Enclosures and fencing. 
3. Protection of the Work. 
4. Security. 
5. Fire detection. 
6. Water control. 
7. Dust control. 
8. Erosion and sediment control. 
9. Noise control. 
10. Pest control. 
11. Pollution control. 
12. Rodent control. 

 
D. Removal of utilities, facilities, and controls. 

 
1.2 TEMPORARY ELECTRICITY 
 

A. The Owner will pay the cost of energy used.  Exercise measures to conserve energy.  Utilize the 
Owner’s existing power service. 
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B. Complement the existing power service capacity and characteristics as required for construction  
         operations. 

 
C. Provide power outlets, with branch wiring and distribution boxes located at each floor or as 

required for construction operations.  Provide flexible power cords as required for portable 
construction tools and equipment. 

 
D. Provide main service disconnect and over-current protection at a convenient location, or a 

feeder switch at the source distribution equipment or meter. 
 

E. Permanent convenience receptacles may not be utilized during construction. 
 

F. Provide distribution equipment, wiring, and outlets to provide single-phase branch circuits for 
power.  Provide 20-ampere duplex outlets, single-phase circuits for power tools.  

 
1.3 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES 
 

A. Maintain lighting and provide routine repairs. 
 

B. Permanent building lighting may be utilized during construction. 
 
1.4 TEMPORARY HEATING 
 

A. Existing facilities will be occupied and heated by the University when temperatures require.  
Take care to avoid leaving doors open in exterior walls that could compromise heating 
operations. 

 
B. Supplement with temporary heat devices if needed to maintain the specified conditions for 

construction operations. 
 

C. Maintain a minimum ambient temperature of 50 degrees F in the areas where construction is in 
progress, unless indicated otherwise in the product Sections. 

 
D. In areas of work with mechanical hot-air heating, clean units and replace filters after Substantial 

Completion. 
 
1.5 TEMPORARY COOLING 
 

A. Existing facilities are not available. 
 

B. Provide and pay for cooling devices and cooling as needed to maintain the specified conditions 
for construction operations.  

 
C. Maintain a maximum ambient temperature of 80 degrees F in the areas where construction is in 

progress, unless indicated otherwise in the specifications. 
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1.6 TEMPORARY VENTILATION 
 

A. Ventilate the enclosed areas to achieve a curing of materials, to dissipate humidity, and to 
prevent the accumulation of dust, fumes, vapors, or gases. 

 
B. If existing ventilation fans are used during construction, clean fans in areas of work after 

Substantial Completion. 
 
1.7 TELEPHONE SERVICE 
 

A. Provide, maintain, and pay for cell phone service to the field supervisor at the time of project 
mobilization. 

 
1.8 TEMPORARY WATER SERVICE 
 

A. The Owner will pay the cost of temporary water.  Exercise measures to conserve energy.  
Utilize the Owner's existing water system, extend and supplement with temporary devices as 
needed to maintain the specified conditions for construction operations. 

 
B. Extend branch piping with outlets located so that water is available by hoses with threaded 

connections.  Provide temporary pipe insulation if needed to prevent freezing. 
 
1.9 TEMPORARY SANITARY FACILITIES 
 

A. Existing designated facilities may be used.  Keep clean and sanitary during the Work.  Provide 
own supplies for work force use. 

 
1.10 FIELD OFFICES AND SHEDS 
 

A. Do not use existing facilities for storage.  Job meetings will be held on campus at a location to 
be chosen by the University. 

 
D. Storage Areas and Sheds:  Size to the storage requirements for the products of the individual 

Sections, allowing for access and orderly provision for the maintenance and for the inspection 
of Products to the requirements of Section 01600.  Containers will be permitted within the 
project limit line. 

 
E. Preparation:  Fill and grade the sites for the temporary structures to provide drainage away from 

the buildings. 
 

F. Removal:  At the completion of the Work remove the buildings, foundations, utility services, 
and debris.  Restore the areas. 

 
1.11 PARKING/TRAFFIC 
 

A. Workers must park in lots assigned by the University with daily permits.  See Site Utilization 
Plan. 
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B. Use of designated existing on-site streets and driveways for construction traffic is permitted.  
Tracked vehicles are not allowed on paved areas. 

 
C. Do not allow heavy vehicles or construction equipment in parking areas. 

 
D. Do not allow vehicle parking on existing sidewalks. 

 
E. Provide and maintain access to fire hydrants and control valves free of obstructions. 

 
F. Remove mud from construction vehicle wheels before entering streets.  Cleanup dirt, rocks, and 

debris left on street from construction vehicles. 
 

G. Use designated existing on-site roads for construction traffic. 
 

H. Maintenance: 
1. Maintain the traffic and parking areas in a sound condition free of excavated material, 

construction equipment, products, mud, snow, and ice. 
2. Maintain existing and permanent paved areas used for construction; promptly repair 

breaks, potholes, low areas, standing water, and other deficiencies, to maintain the paving 
and drainage in original, or specified, condition. 

 
I. Removal, Repair: 

1.   Remove temporary materials and at Substantial Completion. 
2.   Remove underground work and compacted materials to a depth of 2 feet;  fill and grade the  
         site as specified. 
3.   Repair existing and permanent facilities damaged by use, to the original or specified    
         condition. 

 
1.12 PROGRESS CLEANING AND WASTE REMOVAL 
 

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain the site in a clean and 
orderly condition. 

 
B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other  or 

remote spaces, prior to enclosing the space. 
 

C. Broom and vacuum clean the interior areas prior to the start of surface finishing, and continue 
cleaning to eliminate dust. 

 
D.   Collect and remove waste materials, debris, and rubbish from the site periodically, weekly, or  
        daily, as necessary to prevent an on-site accumulation of waste material, debris, and rubbish, and  
        dispose off-site. 

 
E.    Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers  
         with lids. 
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1.13 PROJECT IDENTIFICATION    
 

A. Project Identification Sign:  One  painted sign, 32 sq ft  area, bottom 6 feet  above the ground. 
1. Content: 

a.    Project  title, and name of the Owner as indicated on the Contract Documents. 
b.    Names and titles of the authorities. 
c.    Names and titles of the Architect and Consultants. 
d.    Name of the Prime Contractor. 

2. Graphic Design, Colors, and Style of Lettering:  3 colors, as designated by the Architect. 
 

B. ARRA Project Sign: 
1. See five page sign design guide following this section for ARRA sign requirements. 
2. Provide sign where directed by the University.   
3. 84 inch version will be required for this Project. 
4. Mount sign 6 feet above ground similar to Identification Sign. 

 
C. Project Informational Signs: 

1. Painted informational signs of same colors and lettering as the Project Identification sign, 
or standard products; size lettering to provide legibility at 100-foot distance. 

2. Provide sign at each field office, storage shed, [and directional signs to direct traffic into 
and within site].  Relocate as the Work progress requires. 

3. Provide ARRA signage to government standards, size and colors as required by law. 
4. No other signs are allowed without the Owner's permission except those required by law. 

 
D. Design all signs and their structures to withstand a 60-miles/hr-wind velocity. 

 
E. Sign Painter:  Experienced as a professional sign painter for a minimum of three years. 

 
F. Finishes, Painting:  Adequate to withstand weathering, fading, and chipping for the duration of 

construction. 
 

G. Show content, layout, lettering, color, foundation, structure, sizes, and grades of members. 
 

H. Installation: 
1. Install the project identification sign within 15 days after the date of receipt of the 

Purchase Order from State of Rhode Island Department of Administration, Division of 
Purchases. 

2. Erect at the designated location. 
3. Erect the supports and framing on a secure foundation, rigidly braced and framed to resist 

wind loadings. 
4. Install the sign surface plumb and level, with butt joints. Anchor securely. 
5. Paint exposed surfaces of the sign, supports, and framing. 

 
I. Maintenance:  Maintain the signs and supports clean, repair deterioration and damage. 

 
J. Removal:  Remove the signs, framing, supports, and foundations at the completion of the 

Project and restore the area. 
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1.14 TRAFFIC REGULATION   
 

A. Signs, Signals, And Devices: 
1. Post Mounted and Wall Mounted Traffic Control and Informational Signs:  As approved 

by local jurisdictions. 
2. Traffic Cones and Drums, Flares and Lights:  As approved by local jurisdictions. 
3. Flag person Equipment:  As required by local jurisdictions. 

 
B.   Flag Persons:  Provide trained and equipped flag persons to regulate the traffic when  
        construction operations or traffic encroach on the public traffic lanes. 

 
C.   Flares and Lights:  Use flares and lights during the hours of low visibility to delineate the traffic  
        lanes and to guide traffic. 

 
D. Haul Routes:   

1. Consult with the authority having jurisdiction, establish the public thoroughfares to be 
used for haul routes and site access. 

 
E. Traffic Signs and Signals: 

1.      At approaches to the site and on site, install at crossroads, detours, parking areas, and  
         elsewhere as needed to direct the construction and affected public traffic. 
1. Install and operate [automatic] traffic control signals to direct and maintain the orderly 

flow of traffic in areas under the Contractor's control, and areas affected by the 
Contractor's operations. 

2. Relocate as the Work progresses, to maintain effective traffic control. 
 

F. Removal: 
1. Remove equipment and devices when no longer required. 
2. Repair damage caused by installation. 
3. Remove post settings to a depth of 2 feet . 

 
1.15 BARRIERS 
 

A. Provide barriers to allow for the Owner's use of the site and to protect existing facilities and 
adjacent properties from damage from the construction operations, or demolition. 

 
B. Provide barricades and covered walkways required by governing authorities for public rights-

of-way, or for public access to the building. 
 

C. Provide protection for plants designated to remain.  Replace damaged plants. 
 

D. Protect non-owned vehicular traffic, stored materials, site, and structures from damage. 
 
1.16 ENCLOSURES AND FENCING  
 

A. Construction:  Commercial grade chain link fence. 
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B. Provide a fixed, or flexible 6-foot high fence around the construction site; equip with vehicular 
and pedestrian gates with locks.  Provide one set of keys to all gates [and door locks] to the 
owner.  Locate where shown on Drawing A0.1. 

 
C. Perform adjustment to the proposed layout as may be directed by the Owner. 

 
D. Interior Enclosures: 

1. Provide temporary partitions and ceilings as indicated to separate the work areas from 
Owner-occcupied areas, to prevent penetration of dust and moisture into Owner-occupied 
areas, and to prevent damage to the existing materials and equipment. 

2. Construction:  Framing and reinforced polyethylene, plywood, or gypsum board sheet 
materials with closed joints and sealed edges at intersections with existing surfaces, as 
agreed with the Owner: 
a.   Maximum flame spread rating of 75 in accordance with ASTM E84. 

 
1.17 SECURITY 
 

A. Security Program: 
1. Protect the Work, the existing premises, or the Owner's operations from theft, vandalism, 

and unauthorized entry. 
2. Initiate the program in coordination with the Owner's existing security system at  

mobilization. 
3. Maintain the program throughout the construction period until Owner occupancy of each 

designated area. 
 

B. Entry Control:  Coordinate the access of the Owner's personnel to the site in coordination with 
the Owner's security forces. 

 
C. Restrictions:  Do no work on Sundays or Rhode Island State holidays. 

 
1.18 FIRE DETECTION  
 

A. Before beginning any construction operation that can potentially trigger the 
existing fire alarm detection system, notify and request the URI Superintendent of Alarms at  
the office of Safety & Risk Management to temporarily disconnect the system in the specific  
areas of construction, for as long as may be necessary. 

 
   B. Failure to so notify the Superintendent of Alarms will subject the Contractor to a monetary fine 

for each occurrence, should the fire detection system be activated inadvertently by a 
construction activity. 

 
   C. Comply with FM Global insurance underwriting standards and insurer recommendations for 

Hot Work, sprinkler impairment, and site maintenance. 
 
1.19 WATER CONTROL 
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A. Grade the site to drain.  Maintain excavations free of water.  Provide, operate, and maintain the 
pumping equipment. 

 
B. Protect the site from puddling or running water.  Provide water barriers as required to protect 

the site from soil erosion. 
 
1.20 DUST CONTROL 
 

A. Execute the Work by methods to minimize raising dust from construction operations. 
 

B. Provide positive means to prevent air-borne dust from dispersing into the atmosphere. 
 
1.21 EROSION AND SEDIMENT CONTROL 
 

A. Plan and execute construction by methods to control surface drainage from cuts and fills, from 
borrow and waste disposal areas.  Prevent erosion and sedimentation. 

 
B. Minimize the amount of bare soil exposed at one time. 

 
C. Provide temporary measures such as berms, dikes, and drains, to prevent water flow. 

 
D. Construct fill and waste areas by selective placement to avoid erosive surface silts or clays. 

 
E. Periodically inspect the earthwork to detect evidence of erosion and sedimentation; promptly 

apply corrective measures. 
 
1.22 NOISE CONTROL 
 

A. Provide methods, means, and facilities to minimize noise produced by the construction 
operations. 

 
1.23 PEST CONTROL 
 

A. Provide methods, means, and facilities to prevent pests and insects from damaging the Work, or 
entering the facility. 

 
1.24 POLLUTION CONTROL 
 

A. Provide methods, means, and facilities to prevent the contamination of soil, water, and the 
atmosphere from discharge of noxious, toxic substances, and pollutants produced by the 
construction operations. 

 
1.25 RODENT CONTROL 
 

A. Provide methods, means, and facilities to prevent rodents from accessing or invading the 
premises. 
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1.26 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 
 

A. Remove temporary utilities, equipment, facilities, and materials, prior to Substantial 
Completion.  

 
B. Remove the underground installations to a minimum depth of 2 feet.  Grade the site as 

indicated. 
 

C. Clean and repair the damage caused by installation or use of temporary work. 
 

D.    Restore the existing facilities used during construction to the original condition.   
 
PART 2 - PRODUCTS 
 
    Not Used. 
 
PART 3 -  EXECUTION 
 
    Not Used. 
 
 
END OF SECTION 
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SECTION 01600 - PRODUCT REQUIREMENTS 
 
PART 1 -  GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Products. 
 

B. Product delivery requirements. 
 

C. Product storage and handling requirements. 
 

D. Product options. 
 

E. Product substitution procedures. 
 
1.2 PRODUCTS 
 

A. Products:  Means new material, machinery, components, fixtures, or systems forming the Work; 
but does not include the machinery or equipment used for the preparation, fabrication, 
conveying, or erection of the Work.  Products may include the existing materials or components 
required or specified for reuse. 

 
B. Furnish products of qualified manufacturers suitable for the intended use.  Furnish products of 

each type by a single manufacturer unless specified otherwise. 
 

C. Do not use materials and equipment removed from the existing premises, except as specifically 
permitted by the Contract Documents. 

 
D. Furnish interchangeable components of the same manufacturer for the components being 

replaced. 
 
1.3 PRODUCT DELIVERY REQUIREMENTS 
 

A. Transport and handle products in accordance with the manufacturer's instructions. 
 

B. Promptly inspect shipments to ensure that the products comply with the requirements, the 
quantities are correct, and the products are undamaged. 

 
C. Provide equipment and personnel to handle the products by methods to prevent soiling, 

disfigurement, or damage. 
 
1.4 PRODUCT STORAGE AND HANDLING REQUIREMENTS 
 

A. Store and protect the products in accordance with the manufacturers' instructions. 
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B. Store with seals and labels intact and legible. 
 

C. Store sensitive products in weather tight, climate controlled, enclosures in an environment 
favorable to the product. 

 
D. For exterior storage of fabricated products, place on sloped supports above the ground. 

 
E. Provide bonded off-site storage and protection when the site does not permit on-site storage or 

protection. 
 

F. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to 
prevent the condensation and degradation of products. 

 
G. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with 

foreign matter. 
 

H. Provide equipment and personnel to store the products by methods to prevent soiling, 
disfigurement, or damage. 

 
I. Arrange storage of the products to permit access for inspection.  Periodically inspect to verify 

that the products are undamaged and are maintained in acceptable condition. 
 
1.5 PRODUCT OPTIONS 
 

A. Products Specified by Reference Standards or by Description Only:  Any Product meeting those 
standards or description. 

 
B. Products Specified by Naming One or More Manufacturers:  Products of one of the 

manufacturers named and meeting the specifications, no options or substitutions allowed. 
 

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:  
Submit a request for substitution for any manufacturer not named in accordance with the 
following article. 

 
1.6 PRODUCT SUBSTITUTION PROCEDURES 
 

A. Instructions to Bidders specify the time restrictions for submitting requests for Substitutions 
during the bidding period to requirements specified in this section. 

 
B. Substitutions may be considered only when a product becomes no longer in production 

following the date of receipt of the Purchase Order for this Contract.  Submit certification both 
that specified product was carried in Bid, and is no longer obtainable. 

 
C. Document each request with complete data substantiating the compliance of a proposed 

Substitution with the Contract Documents. 
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D. A request constitutes a representation that the Bidder: 
1. Has investigated the proposed Product and determined that it meets or exceeds the quality 

level of the specified product. 
2. Will provide the same warranty for the Substitution as for the specified Product. 
3. Will coordinate the installation and make changes to other Work which may be required 

for the Work to be complete with no additional cost to the Owner. 
4. Waives claims for additional costs or time extension which may subsequently become 

apparent. 
5. Will reimburse the Owner and the Prime for review or redesign services associated with 

re-approval by the authorities having jurisdiction. 
 

E. Substitutions will not be considered when they are indicated or implied on the Shop Drawing or 
Product Data submittals, without a separate written request, or when acceptance will require 
revision to the Contract Documents. 

 
F. Substitution Submittal Procedure, If Permitted Following Contract Award: 

1. Submit three copies of a request for Substitution for consideration, no later than 20 
working days following date of receipt of the Purchase Order for this Contract.  Limit each 
request to one proposed Substitution. 

2. Submit the Shop Drawings, Product Data, and the certified test results attesting to the 
proposed product equivalence.  The burden of proof is on the proposer. 

3. The Prime will notify the Contractor in writing of a decision to accept or reject the request. 
 
 
PART 2 -  PRODUCTS 
 
  Not Used. 
 
 
PART 3 -  EXECUTION 
 
  Not Used. 
 
 
END OF SECTION 
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SECTION 01700 - EXECUTION REQUIREMENTS 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Examination. 
 

B. Preparation. 
 
C. Field Engineering. 

 
D. Protection of adjacent construction. 

 
E. Cutting and patching. 
 
F. Special procedures. 

 
G. Progress cleaning and waste removal. 

 
H. Final cleaning. 

 
I. Starting and adjusting of systems. 

     
J. Demonstration and Instructions. 

 
K. Testing, adjusting and balancing. 

 
L. Protecting Installed Construction. 

 
1.2 EXAMINATION 
 

A. Acceptance of Conditions: 
1.       Verify that existing applicable site conditions, substrates, or substrate surfaces are 
           acceptable or meet specific requirements of individual specifications Sections, for 
           subsequent Work to proceed. 
2.       Verify that existing substrate is capable of structural support or attachment of new 
          Work being applied or attached. 
3. Examine and verify specific conditions described in individual specifications  
          Sections. 
4. Verify that utility services are available, of correct characteristics, and in correct  
          locations. 
5.       Beginning of new Work, that relies upon the quality and proper execution of Work 

of a preceding trade, means acceptance of that preceding Work as appropriate for 
the proper execution of subsequent Work. 
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6.       Acceptance of preceding Work that can be shown later to have adversely affected   
proper performance of new Work may result in removal and repeat performance 
of all Work involved at no cost to the Owner. 

 
1.3 PREPARATION 
 

A. Clean substrate surfaces prior to applying next material or substance. 
 

B. Seal cracks or openings of substrate prior to applying next material or substance. 
 

C. Apply substrate primer, sealer, or conditioner, required or recommended by  
         manufacturer, prior to applying any new material or substance in contact or bond. 

 
D. Prior to the application, installation, or erection of any products and product 

components, perform any other preparatory operations, or surface or substrate 
modifications, as may be specified or directed by product manufacturers. 

 
1.4 FIELD ENGINEERING 
 

A.     Employ a Land Surveyor registered in the State of Rhode Island and acceptable to          
          Prime and the Owner if required by subgrade work. 

 
B. Locate and protect survey control and reference points.  Promptly notify Prime of any 

discrepancies discovered. 
 

C. Control Datum for survey is to be agreed to with the Prime. 
 

D. Verify setbacks and easements, if any; confirm drawing dimensions and elevations.      
    

E. Provide field-engineering services.  Establish elevations, lines, and levels, utilizing 
recognized engineering survey practices. 

 
F. Submit a copy of site drawings and certificate signed by the Land Surveyor that the 

elevations and locations of the Work are in conformance with the Contract Documents. 
 

G. Maintain a complete and accurate log of control and survey work as it progresses. 
 

H. If required by the Owner, on completion of foundation walls and major site 
improvements, prepare a certified survey illustrating dimensions, locations, angles, and 
elevations of construction and site work. 

 
I. Protect survey control points prior to starting site work; preserve permanent reference 

point during construction. 
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J. Promptly report to Prime the loss or destruction of any reference point or relocation 
required because of changes in grades or other reasons. 

 
K. Replace dislocated survey control point based on original survey control.  Make no 

changes without prior written notice to Prime. 
 
1.5 PROTECTION OF ADJACENT CONSTRUCTION 
 

A.     Protect existing adjacent properties and provide special protection where specified in      
          individual Specification Sections. 

 
B.    Provide protective coverings at wall, projections, jambs, sills, and soffits of existing        

   openings. 
 

C.    Protect existing finished floors, stairs, and other existing surfaces from traffic, dirt,         
    wear, damage, or movement of heavy objects, by protecting with durable sheet               
    materials. 

 
D.    Repair adjacent properties damaged by construction operations to original condition to   

    the satisfaction of the Owner   
 

E.    Prohibit unnecessary traffic from existing landscaped areas. 
 
    F. Restore grassed landscaped areas damaged by construction operations to full healthy       
             growth, by installing loam and sod to the requirements, and under the supervision of, the 
             University's Associate Director of Lands and Grounds.  
 
1.6         CUTTING AND PATCHING 
 

A. Employ original, or skilled and experienced installer to perform cutting and patching. 
 

B. Submit written request in advance of cutting or altering elements which affect: 
1.      Structural integrity of element. 
2.    Integrity of weather-exposed or moisture-resistant elements. 
3.    Efficiency, maintenance, or safety of element. 
4.    Visual qualities of sight-exposed elements. 
5.    Existing construction, or Work of separate contractor. 

 
C. Execute cutting, fitting, and patching including excavation and fill, to complete Work, 

and to: 
1.      Fit the several parts together, to integrate with other Work. 
2.    Uncover Work to install or correct ill-timed Work. 
3.    Remove and replace defective and non-conforming Work. 
4.    Remove samples of installed Work for testing. 
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5.    Provide openings in elements of Work for penetrations of mechanical and 
electrical    Work. 

 
D. Execute Work by methods that will avoid damage to other Work, and provide proper 

surfaces to receive patching and finishing. 
 

E. Cut masonry, concrete, and other rigid materials using masonry saw or core drill. 
 

F. Restore Work with new Products in accordance with requirements of Contract 
Documents. 

 
G. Fit Work tight to pipes, sleeves, ducts, conduits, and other penetrations through surfaces. 

 
H. Maintain integrity of wall, ceiling, or floor construction; completely seal voids. 

 
I. At penetration of fire rated partitions, ceiling, or floor construction, completely seal 

voids with fire rated or fire resistant material in accordance with Specifications, to full 
thickness of the penetrated element. 

 
J. Refinish surfaces to match adjacent finishes.  For continuous surfaces, refinish to nearest 

intersection; for an assembly, refinish entire unit. 
 

K. Identify any hazardous substance or conditions exposed during the Work to the Owner 
and Prime for decision or remedy. 

 
1.7         SPECIAL PROCEDURES 
 

A.      Materials:  As specified in product Sections; match existing with new products, or          
          salvaged products as appropriate, for patching  and extending work. 

 
B.      Employ skilled and experienced installer to perform alteration work. 

 
C.      Cut, move, or remove items as necessary for access to alterations and renovation Work. 
          Replace and  restore at completion. 

 
D.      Remove unsuitable material not marked for salvage, such as rotted wood, corroded        
           metals, and deteriorated masonry and concrete.  Replace materials as specified for         
           finished Work. 

 
E.       Remove debris and abandoned items from area and from concealed spaces. 

 
F.       Prepare surface and remove surface finishes to provide installation of new Work and     
           finishes. 
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G.      Close openings in exterior surfaces to protect existing Work from weather and extremes 
          of temperature and humidity.   
 
H.      Remove, cut, and patch Work in a manner to minimize damage and to provide means of 
          restoring products and finishes to original or specified condition. 

 
I.    Refinish existing visible surfaces to remain in renovated rooms and spaces to specified   

   condition for each material, with a neat transition to adjacent finishes. 
     
J. Where new Work abuts or aligns with existing, provide a smooth and even transition.     

 Patch Work to match existing adjacent Work in texture and appearance. 
 

K.     When finished surfaces are cut so that a smooth transition with new Work is not              
         possible, terminate existing surface along a straight line at a natural line of division and  
          submit recommendation to Prime for review. 
 
L.      Where a change of plane of 1/4 inch or more occurs, submit recommendation for            
          providing a smooth transition to Prime for review. 

 
   M.      Trim existing doors as necessary to clear new floor finish.  Refinish trim as required. 

 
N.      Patch or replace portions of existing surfaces which are damaged, or showing other        
          imperfections. 
 
O.      Finish surfaces as specified in individual product Sections, or as indicated on the            
          Drawings. 

      
1.8         PROGRESS CLEANING AND WASTE REMOVAL 
 

A.  Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and 
 orderly condition. 

 
B.  Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other    

 closed or remote spaces, prior to enclosing the space. 
 

C.  Broom and vacuum clean interior areas prior to start of surface finishing, and continue   
 cleaning to eliminate dust. 

 
D.  Collect and remove waste materials, debris, and rubbish from site periodically or 

weekly  and dispose of off-site. 
 

E.  Open free-fall chutes are not  permitted.  Terminate closed chutes into appropriate   
          containers with lids. 

 
1.9         FINAL CLEANING 
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A.     Execute final cleaning of areas affected by the Work prior to final project assessment. 

 
B.    Clean interior and exterior glass, surfaces exposed to view; remove temporary labels,     

    stains and foreign substances, polish transparent and glossy surfaces, vacuum carpeted  
     and soft surfaces. 

 
C.    Clean equipment and fixtures to a sanitary condition using cleaning materials                  

    appropriate to the surface and material being cleaned. 
 

D.    Clean or replace filters of operating equipment as directed by Prime. 
 

E.      Clean debris from roofs, gutters, downspouts, and drainage systems. 
 

F. Clean site; sweep paved areas, rake clean landscaped surfaces. 
 

G. Remove waste and surplus materials, rubbish, and construction facilities from the site. 
 
1.10      STARTING AND ADJUSTING OF SYSTEMS 
 

A. Coordinate schedule for starting and adjusting of various equipment and systems. 
 

B. Notify Prime and Owner seven days prior to starting and adjusting of each item. 
 

C. Verify that each piece of equipment or system has been checked for proper lubrication,  
drive rotation, belt tension, control sequence, or other conditions which may cause 
damage. 

 
D. Verify that tests, meter readings and specified electrical characteristics agree with those 

required by the equipment or system manufacturer. 
 

E. Verify wiring and support components for equipment are complete and tested. 
 

F. Execute starting and adjusting under supervision of responsible Contractor's personnel 
or manufacturer's representative, in accordance with manufacturer's instructions. 

 
G. Adjust operating Products and equipment to ensure smooth and unhindered operation. 
 
H. When specified in individual specifications Section, require manufacturer to provide 

authorized representative to be present at the site to inspect, check, and approve 
equipment or system installation prior to starting, and to supervise placing of equipment 
or system in operation. 

 
I. Submit a written report in accordance with Section 01400 that equipment or system has 

been properly installed and is functioning correctly. 
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1.11 DEMONSTRATION AND INSTRUCTIONS 
 

A.  Demonstrate operation and maintenance of Products to Owner's personnel two weeks     
 prior to date of Substantial Completion. 

 
B.  For equipment or systems requiring seasonal operation, perform demonstration for other 

 season within six months. 
 

C.  Utilize operation and maintenance manuals as basis for instruction.  Review contents of 
 manuals with Owner's personnel in detail to explain all aspects of operation and 

         maintenance. 
 

D.  Demonstrate start-up, operation, control, adjustment, trouble shooting, servicing, 
maintenance,   and shutdown of each item of equipment at scheduled or agreed upon   
times, at equipment or system location. 

 
E.  Prepare and insert additional data in operations and maintenance manuals when need for 

 additional data becomes apparent during instruction. 
 
1.12 TESTING, ADJUSTING, AND BALANCING 
 

A. Submit, for the Owner's approval, the name of an independent firm to perform testing of 
fire systems.  The independent firm's services will be paid for by the Contractor. 

 
B. The independent firm will perform services specified in individual specifications 

Sections. 
 

C. Reports will be submitted by the independent firm to the Prime and the Owner 
indicating observations and test results, indicating compliance or non-compliance with 
specified requirements and with the requirements  of the Contract Documents. 

 
1.13      PROTECTING INSTALLED CONSTRUCTION 
 

A.   Protect installed Work and provide special protection where specified in individual  
        specification sections. 

 
B.   Provide temporary and removable protection for installed products. Control activity in     

  immediate work area to prevent damage. 
 

C.   Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 
 

D.   Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or         
   movement of heavy objects, by protecting with durable sheet materials. 

 

                                                                                               01700-7 
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                                                                                               01700-8 
  

E.     Repair or replace installed Work damaged by construction operations, as directed by the 
        Prime. 

 
 
PART 2 - PRODUCTS 
 
             Not Used. 
 
 
PART 3 - EXECUTION 
 
             Not Used. 
 
 
END OF SECTION 
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SECTION 01732 
 

WASTE MANAGEMENT 

PART 1  GENERAL 

1.01 WASTE MANAGEMENT REQUIREMENTS 

A. Owner requires that this project generate the least amount of trash and waste possible. 

B. Employ processes that ensure the generation of as little waste as possible due to error, poor 
planning, breakage, mishandling, contamination, or other factors. 

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as 
economically feasible. 

D. Required Recycling, Salvage, and Reuse:  The following may not be disposed of in landfills or 
by incineration: 
1. Aluminum and plastic beverage containers. 
2. Corrugated cardboard. 
3. Wood pallets. 
4. Clean dimensional wood:  May be used as blocking or furring. 
5. Land clearing debris, including brush, branches, logs, and stumps. 
6. Metals, including packaging banding, metal studs, sheet metal, structural steel, piping, 

reinforcing bars, door frames, and other items made of steel, iron, galvanized steel, 
stainless steel, aluminum, copper, zinc, lead, brass, and bronze. 

7. Glass. 
8. Gypsum drywall and plaster. 
9. Plastic buckets. 

E. Contractor shall submit periodic Waste Disposal Reports; all landfill disposal, incineration, 
recycling, salvage, and reuse must be reported regardless of to whom the cost or savings 
accrues; use the same units of measure on all reports. 

F. Contractor shall develop and follow a Waste Management Plan designed to implement these 
requirements. 

G. Methods of trash/waste disposal that are not acceptable are: 
1. Burning on the project site. 
2. Burying on the project site. 
3. Dumping or burying on other property, public or private. 
4. Other illegal dumping or burying. 

H. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory 
requirements, including but not limited to Federal, state and local requirements, pertaining to 
legal disposal of all construction and demolition waste materials. 

1.02 RELATED REQUIREMENTS 

A. Section 01300 - Administrative Requirements:  Additional requirements for project meetings, 
reports, submittal procedures, and project documentation. 

B. Section 01500 - Temporary Facilities and Controls:  Additional requirements related to 
trash/waste collection and removal facilities and services. 

C. Section 01600 - Product Requirements:  Waste prevention requirements related to delivery, 
storage, and handling. 

D. Section 01700 - Execution Requirements:  Trash/waste prevention procedures related to 
demolition, cutting and patching, installation, protection, and cleaning. 
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1.03 DEFINITIONS 

A. Clean:  Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like. 

B. Construction and Demolition Waste:  Solid wastes typically including building materials, 
packaging, trash, debris, and rubble resulting from construction, remodeling, repair and 
demolition operations. 

C. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity, 
toxicity or reactivity. 

D. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility, 
corrosivity, toxicity, or reactivity. 

E. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of 
exposure. 

F. Recyclable:  The ability of a product or material to be recovered at the end of its life cycle and 
remanufactured into a new product for reuse by others. 

G. Recycle:  To remove a waste material from the project site to another site for remanufacture into 
a new product for reuse by others. 

H. Recycling:  The process of sorting, cleansing, treating and reconstituting solid waste and other 
discarded materials for the purpose of using the altered form.  Recycling does not include 
burning, incinerating, or thermally destroying waste. 

I. Return:  To give back reusable items or unused products to vendors for credit. 

J. Reuse:  To reuse a construction waste material in some manner on the project site. 

K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by 
others. 

L. Sediment:  Soil and other debris that has been eroded and transported by storm or well 
production run-off water. 

M. Source Separation:  The act of keeping different types of waste materials separate beginning 
from the first time they become waste. 

N. Toxic:  Poisonous to humans either immediately or after a long period of exposure. 

O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged. 

P. Waste:  Extra material or material that has reached the end of its useful life in its intended use.  
Waste includes salvageable, returnable, recyclable, and reusable material. 

1.04 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Waste Management Plan:  Include the following information: 
1. Analysis of the trash and waste projected to be generated during the entire project 

construction cycle, including types and quantities. 
2. Landfill Options: The name, address, and telephone number of the landfill(s) where 

trash/waste will be disposed of, the applicable landfill tipping fee(s), and the projected cost 
of disposing of all project trash/waste in the landfill(s). 

3. Landfill Alternatives:  List all waste materials that will be diverted from landfills by reuse, 
salvage, or recycling. 

4. Meetings:  Describe regular meetings to be held to address waste prevention, reduction, 
recycling, salvage, reuse, and disposal. 

  01732 - 2 



Brewster Thornton Group Architects LLP   Carothers Library Fire Code Upgrades 
0927  April 27, 2011 
 

 
KC.G.CLIB.2010.001  WASTE MANAGEMENT  

 
5. Materials Handling Procedures:  Describe the means by which materials to be diverted 

from landfills will be protected from contamination and prepared for acceptance by 
designated facilities; include separation procedures for recyclables, storage, and 
packaging. 

6. Transportation:  Identify the destination and means of transportation of materials to be 
recycled; i.e. whether materials will be site-separated and self-hauled to designated 
centers, or whether mixed materials will be collected by a waste hauler. 

C. Waste Disposal Reports:  Submit at specified intervals, with details of quantities of trash and 
waste, means of disposal or reuse, and costs; show both totals to date and since last report. 
1. Submit updated Report with each Application for Progress Payment; failure to submit 

Report will delay payment. 
2. Submit Report on a form acceptable to Owner. 
3. Landfill Disposal:  Include the following information: 

a. Identification of material. 
b. Amount, in tons or cubic yards, of trash/waste material from the project disposed of in 

landfills. 
c. State the identity of landfills, total amount of tipping fees paid to landfill, and total 

disposal cost. 
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and 

cost. 
4. Incinerator Disposal:  Include the following information: 

a. Identification of material. 
b. Amount, in tons or cubic yards, of trash/waste material from the project delivered to 

incinerators. 
c. State the identity of incinerators, total amount of fees paid to incinerator, and total 

disposal cost. 
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and 

cost. 
5. Recycled and Salvaged Materials:  Include the following information for each: 

a. Identification of material, including those retrieved by installer for use on other 
projects. 

b. Amount, in tons or cubic yards, date removed from the project site, and receiving 
party. 

c. Transportation cost, amount paid or received for the material, and the net total cost or 
savings of salvage or recycling each material. 

d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and 
cost. 

e. Certification by receiving party that materials will not be disposed of in landfills or by 
incineration. 

6. Material Reused on Project:  Include the following information for each: 
a. Identification of material and how it was used in the project. 
b. Amount, in tons or cubic yards. 
c. Include weight tickets as evidence of quantity. 

7. Other Disposal Methods:  Include information similar to that described above, as 
appropriate to disposal method. 

PART 2  PRODUCTS (not used) 

PART 3  EXECUTION 

3.01 WASTE MANAGEMENT PROCEDURES 

A. See Section 01100 for list of items to be salvaged from the existing building for relocation in 
project or for Owner. 
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B. See Section 01300 for additional requirements for project meetings, reports, submittal 
procedures, and project documentation. 

C. See Section 01500 for additional requirements related to trash/waste collection and removal 
facilities and services. 

D. See Section 01600 for waste prevention requirements related to delivery, storage, and handling. 

E. See Section 01700 for trash/waste prevention procedures related to demolition, cutting and 
patching, installation, protection, and cleaning. 

3.02 WASTE MANAGEMENT PLAN IMPLEMENTATION 

A. Manager:  Designate an on-site person or persons responsible for instructing workers and 
overseeing and documenting results of the Waste Management Plan. 

B. Communication:  Distribute copies of the Waste Management Plan to job site foreman, each 
subcontractor, Owner, and Architect. 

C. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling, 
salvage, reuse, and return methods to be used by all parties at the appropriate stages of the 
project. 

D. Meetings:  Discuss trash/waste management goals and issues at project meetings. 
1. Pre-bid meeting. 
2. Pre-construction meeting. 
3. Regular job-site meetings. 

E. Facilities:  Provide specific facilities for separation and storage of materials for recycling, 
salvage, reuse, return, and trash disposal, for use by all contractors and installers. 
1. Provide containers as required. 
2. Provide adequate space for pick-up and delivery and convenience to subcontractors. 
3. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to 

avoid contamination of materials. 

F. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to applicable 
regulations. 

G. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste products 
in order to prevent contamination of materials and to maximize recyclability of identified 
materials.  Arrange for timely pickups from the site or deliveries to recycling facility in order to 
prevent contamination of recyclable materials. 

H. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation for 
reuse. 

I. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site. 

END OF SECTION 
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SECTION 01780 - CLOSEOUT SUBMITTALS 
 
PART 1 -  GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Closeout procedures. 
 

B. Quality assurance. 
 

C. Maintenance service. 
 

D. Operations and maintenance manuals. 
 

E. Materials and finishes manuals. 
 

F. Equipment and systems manuals. 
 
    G.     Spare parts and maintenance materials. 

 
H. Product warranties and product bonds. 

 
I. Project Record documents. 

 
 
1.2 CLOSEOUT PROCEDURES 
 

A. Submit a written certification that the Contract Documents have been reviewed, the Work has   
        been inspected, and that the Work is complete in accordance with the Contract Documents and            
        is ready for the Owner's review. 

 
B.  Provide submittals to Prime that are required by governing or other authorities, including 
       abatement invoices correctly prepared as proscribed in the abatement plan.  Failure to include 
       correctly prepared abatement invoices will delay issuing of final payment. 
   
C.  Provide submittals to Prime that are required by the governing or other authorities, including 
       the following closeout documents: 

1. AIA Document G706 - Contractor's Affidavit of Payment of Debts and Claims 
2. AIA Document G706A - Contractor's Affidavit of Release of Liens 
3. AIA Document G707 - Consent of Surety to Final payment 

 
 D. Submit final Application for Payment identifying total adjusted Contract Sum, previous   
         payments, and sum remaining due.   
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     E. The Owner will occupy all portions of the building after Substantial Completion as specified 
in Section 01100. 

 
1.3 QUALITY ASSURANCE 
 

A. Employ personnel assembling submittals experienced in the maintenance and the operation of 
the described products and systems. 

 
1.4 MAINTENANCE SERVICE 
 

A. Submit a contract for furnishing service and maintenance of the components indicated in the 
specification Sections for one year from date of Substantial Completion, or during the warranty 
period, whichever period of time is the longest. 

 
B. Provide for an examination of the system components at a frequency consistent with reliable 

operation.  Clean, adjust, and lubricate as required.    
 

C. Include a systematic cleaning, examination, adjustment, and lubrication of the components.  
Repair or replace the parts whenever required.  Use the parts produced by the manufacturer of 
the original component. 

 
D. Do not assign or transfer the maintenance service to an agent or Subcontractor without the prior 

written consent of the Owner. 
 
1.5 OWNER’S MANUALS 
 

A. Submit the data for Operations and Maintenance, Materials and Finishes, and Equipment and 
Systems Manuals bound in 8-1/2 x 11 inch text pages, in minimum 2 inch size three D side ring 
commercial quality binders with durable cleanable plastic covers. 

 
B. Prepare binder covers with the printed title of the manual, title of the project, and the subject 

matter of binder. 
 
C. Internally subdivide the binder contents with permanent page dividers, logically organized as 

described below; with tab titling clearly printed under reinforced laminated plastic tabs. 
 

D. Drawings:  Provide with reinforced punched binder tab.  Bind in with the text; fold the larger 
drawings to the size of the text pages. 

 
E. Submit two copies of a preliminary draft of the proposed formats and outline of the contents 

before the start of work.  The Prime and its consultants will review drafts and return one copy 
with comments. 
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F. Submit one copy of the completed volumes 15 days prior to final inspection for final review.  
This copy will be reviewed and returned after final inspection, with the Prime’s comments.  
Revise the content of the document sets as required prior to final submission. 

 
G. Submit two sets of revised final volumes in final form within ten days after final inspection. 

 
1.6 OPERATIONS AND MAINTENANCE MANUALS 
 

A. Contents:  Prepare the Table of Contents for each volume, with each product or system  
        description identified, typed on white paper, in three parts as follows: 

1. Part 1:  Directory, listing the names, addresses, and telephone numbers of the Prime, its 
Consultants, Contractor, Subcontractors, and major equipment suppliers. 

2. Part 2:  Operation and maintenance instructions, arranged by system and subdivided by 
the specification Section.  For each category, identify the names, addresses, and 
telephone numbers of the Subcontractors and suppliers.  Identify the following: 
a. Significant design criteria. 
b. List of equipment. 
c. Parts list for each component. 
d. Operating instructions. 
e. Maintenance instructions for equipment and systems. 
f. Maintenance instructions for [special] finishes, including recommended cleaning 

methods and materials, and special precautions identifying detrimental agents. 
3.     Part 3:  Project documents and certificates, including the following: 

a. Shop drawings and product data. 
b. Air and water balance reports. 
c. Certificates. 
d. Originals of warranties and bonds. 

 
1.7      MATERIALS AND FINISHES MANUALS 
 

A. Building Products, Applied Materials, and Finishes:  Include product data, with the catalog 
number, size, composition, and the color and texture designations.  Include information for re-
ordering custom manufactured products. 

 
B. Instruction for Care and Maintenance:  include manufacturer's instructions for cleaning agents 

and methods, precautions against detrimental agents and methods, and a recommended 
schedule for cleaning and maintenance. 

 
C. Moisture Protection and Weather Exposed Products:  Include product data listing applicable 

reference standards, chemical composition, and details of installation.  Include 
recommendations for inspections, maintenance, and repair. 

 
D. Additional Requirements:  As specified in the individual product specification Sections. 
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E. Include a listing in the Table of Contents for design data, with a tabbed flysheet and a space 
for the insertion of data. 

 
1.8 EQUIPMENT AND SYSTEMS MANUALS 
 

A. For equipment, or component parts of equipment put into service during construction and  
         operated by the Owner, submit documents within 10 days after acceptance. 
 
B. Each Item of Equipment and Each System:  Include a description of the unit or system, and 

the component parts.  Identify the function, normal operating characteristics, and limiting 
conditions.  Include performance curves, with engineering data and tests, and complete 
nomenclature and model number of replaceable parts. 

 
C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and 

communications; typed. 
 

D. Include color-coded wiring diagrams as installed. 
 

E. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions 
and sequences.  Include regulation, control, stopping, shutdown, and emergency instructions.  
Include summer, winter, and special operating instructions. 

 
F. Maintenance Requirements:  Include routine procedures and guide for preventative 

maintenance and troubleshooting; disassembly, repair, and reassembly instructions; and 
alignment, adjusting, balancing, and checking instructions. 

 
G. Include a servicing and lubricating schedule, and a list of lubricants required. 
 
H. Include the manufacturer's printed operation and maintenance instructions. 

 
I. Include sequence of operation by the controls manufacturer. 

 
J. Include the original manufacturer's parts list, illustrations, assembly drawings, and diagrams 

required for maintenance. 
 

K. Include control diagrams by the controls manufacturer as installed. 
 

L. Include the Contractor's coordination drawings, with color-coded piping diagrams as installed. 
 

M. Include charts of valve tag numbers, with the location and function of each valve, keyed to the 
flow and control diagrams. 

 
N. Include a list of the original manufacturer's spare parts, current prices, and recommended 

quantities to be maintained in storage. 
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PART 1 GENERAL 

1.01  Related Documents 

A.  Drawings and general provisions of the Contract, including General and Supplementary Con-
ditions and Division 1 Specification Sections, apply to this Section.  

B.  Fire Alarm System 16720  

C.  Fire Sprinkler System 15300 

1.02  Summary 

A.  This Section includes clean-agent extinguishing systems and the following: 

1.  Piping and piping specialties. 

2.  Extinguishing-agent containers. 

3.  Extinguishing agent. 

4.  Accessories. 

5.  Connection devices for and wiring between system components. 

6.  Connection devices for power and integration into building's fire alarm system. 

1.03  Definitions 

A.  INERGEN:  Trade name for inert gas fire-extinguishing clean agent.  

1.04  System Description 

A.  Description:  Design, provide, and install an INERGEN total flooding clean agent extinguish-
ing system, manufactured by Ansul, for the University of Rhode Island Robert L. Carothers 
Library University Archives and Special Collections Rooms, as specified on the drawings. 

B.  The concept drawings indicate the general arrangements of equipment and the area to be 
provided with INERGEN system protection.  Contractor shall evaluate the room requiring 
work and review all drawings so that all items affecting the compliance and application of the 
system are considered in the engineered system. 

1.05  Performance Requirements 

A.  Design clean-agent extinguishing system and obtain approval from authorities having jurisdic-
tion.  Design system for Class A and C fires as appropriate for the area being protected and 
include safety factor.  Use clean agent indicated and in concentration suitable for normally 
occupied areas. 

B.  Performance Requirements:  Discharge INERGEN between 110 and 120 seconds and main-
tain a minimum of 39.9 percent concentration by volume at 70°F (21°C)

1.  INERGEN concentration in hazard areas greater than 43 percent immediately after dis-
charge or less than the minimum design concentration throughout holding time will not be 
accepted without written authorization from Owner and authorities having jurisdiction 

 for 10-minute holding 
time in hazard areas. 

2.  System Capabilities:  Minimum 2175-psig (15-MPa) calculated working pressure up-
stream from orifice union, minimum 620-psig (4278-kPa) calculated working pressure 
downstream from orifice union, and 2175-psig (15-MPa)

C.  System Operating Sequence:  The system operating sequence is discussed in Division 13 
Section "Fire Alarm." 

 initial charging pressure. 

1.06  Submittals 

A.  Product Data:  For the following: 
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1.  Actuation devices. 

2.  Discharge nozzles. 

3.  Extinguishing agent. 

4.  Extinguishing agent containers. 

5.  Pipe. 

6.  Pressure switches. 

7.  Orifice unions. 

8.  Valves. 

B.  Shop Drawings:  Signed and sealed by a qualified professional engineer.  Include design cal-
culations.  Include the following for hazard-area enclosure, drawn to scale. 

1.  Plans, elevations, sections, details, and attachments to other Work.  Indicate dimensions, 
weights, loads, required clearances, method of field assembly, components, and location 
and size of each field connection. 

2.  Design Calculations:  For weight, volume, and concentration of extinguishing agent re-
quired for each hazard area. 

3.  Reflected Ceiling Plans:  Show ceiling penetrations, ceiling-mounted items, and the fol-
lowing: 

a. Extinguishing-agent containers, piping, discharge nozzles, detectors, and accessories. 

b. Method of attaching hangers to building structure. 

c. Other ceiling-mounted items including light fixtures, diffusers, grilles, speakers, sprinklers, 
and access panels. 

4.  Occupied Work Area Plans:  Show the following: 

a. Controls and alarms. 

b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space, detec-
tors, and accessories. 

c. Equipment and furnishings. 

C.  Permit Approved Drawings:  Working plans, prepared according to NFPA 2001, that have 
been approved by authorities having jurisdiction.  Include design calculations. 

D.  Field Test Reports:  Indicate and interpret test results for compliance with performance re-
quirements. 

E.  Maintenance Data:  For components to include in maintenance manuals specified in Divi-
sion 1. 

1.07  Quality Assurance 

A.  Professional Engineer Qualifications:  A professional engineer who is legally qualified to prac-
tice in jurisdiction where Project is located and who is experienced in providing engineering 
services of the kind indicated.  Engineering services are defined as those performed for in-
stallations of clean-agent extinguishing systems that are similar to those indicated for this 
Project in material, design, and extent. 

B.  Source Limitations:  Obtain extinguishing agent and equipment through one source. 

C.  Product Options:  Drawings indicate size, profiles, and dimensional requirements of clean-
agent extinguishing systems and are based on the specific system indicated.  Other manu-
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facturers' systems with equal performance characteristics may be considered.  Refer to Divi-
sion 1 Section "Substitutions.” 

D.  Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and 
marked for intended use. 

E.  ASME Compliance:  Fabricate piping to comply with ASME B31.1, "Power Piping.” 

F.  FM Compliance:  Provide components that are FM approved and are listed in FM's "Fire Pro-
tection Approval Guide.” 

G.  NFPA Compliance:  Fabricate and label clean-agent extinguishing systems to comply with 
NFPA 2001, "Clean Agent Extinguishing Systems.” 

H.  UL Compliance:  Provide equipment components complying with UL 2127, "Standard for Inert 
Gas Clean Agent Extinguishing System Units," and are UL listed for clean-agent extinguish-
ing system units in UL's "Fire Protection Equipment Directory.” 
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PART 2  PRODUCTS 

2.01  Manufacturers 

A.  Manufacturers:  Subject to compliance with requirements, provide products by one of the fol-
lowing: 

1.  Clean-Agent Extinguishing Systems: 

a. Ansul, Inc. 

2.02  Piping Material 

A.  Refer to Part 3 piping applications Article retained for applications of pipe, tube, fitting, and 
joining materials. 

B.  Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in 
NFPA 2001, Section "Distribution" and Appendix A, for charging pressure of system. 

2.03  Pipe and Tube 

A.  Black Steel Pipe:  ASTM A 53, Type S, Grade A or ASTM A 106, Grade A; Schedule 160, 80, 
and 40 as required. 

2.04  Pipe and Tube Fittings 

A.  Malleable-Iron, Threaded Fittings:  ASME B16.3, Class 300. 

B.  Steel Flanges and Flanged Fittings:  ASME B16.5, Class 600. 

C.  Forged-Steel Welding Fittings:  ASME B16.11, Class 3000, socket pattern. 

2.05  Joining Materials 

A.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic joining ma-
terials. 

B.  Assembly of all joints shall conform to the appropriate standards.  Threaded pipe joints shall 
utilize Teflon tape applied to the male threads only. 

2.06  Valves 

A.  General:  Brass; suitable for intended operation. 

B.  Container Valves:  With rupture disc or solenoid, capable of immediate and total agent dis-
charge and suitable for intended flow capacity. 

C.  Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment of liquid, 
or install valve and separate pressure-relief device. 

D.  Valves in Manifolds:  Check valve; installed to control activation of specific cylinder groups.  
Selector valve; installed to control flow of agent into appropriate distribution piping. 

2.07  Extinguishing-Agent Containers 

A.  Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  Sec-
tion VIII, for unfired pressure vessels.  Include minimum working-pressure rating that matches 
system charging pressure, valve, pressure switch, and pressure gage.    

1.  Finish:  Manufacturer's standard color, enamel or epoxy paint. 

2.  Manifold:  Fabricate with valves, pressure switches, and connections for multiple storage 
containers, as indicated. 
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3.  Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets consisting of steel 
straps and channels; suitable for container support, maintenance, and tank refilling or re-
placement. 

2.08  Fire-Extinguishing Clean Agent 

A.  Clean Agent:  INERGEN; IG-541, mixture of nitrogen, argon, and carbon dioxide inert gases. 

2.09  Discharge Nozzles 

A.  Equipment manufacturer's standard one-piece brass, 180° or 360° discharge pattern, and 
capacity required for application. 

2.10  Orifice Unions 

A.  Description:  UL-listed device with minimum 2000-psig (13.8-MPa)

1.  

 pressure rating, to control 
flow and reduce pressure of INERGEN gas in piping. 

NPS 2 (DN50)

2.  

 and Smaller:  Piping assembly with orifice, sized for system design re-
quirements. 

NPS 2-1/2 (DN65)

2.11  Electrical Power and Wiring 

 and Larger:  Piping assembly with nipple, sized for system design re-
quirements. 

A.  Electrical power, wiring, and devices are specified on Electrical Drawings.   
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PART 3  EXECUTION 

3.01  Examination 

A.  Examine areas and conditions, with Installer present, for compliance with hazard-area lea-
kage requirements, installation tolerances, and other conditions affecting work performance. 

B.  Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02  Piping Applications for 2175-PSIG (15-MPA) Charging Pressure 

A.  System piping shall be of non-combustible materials having physical and chemical characte-
ristics such that its integrity under stress can be predicted with reliability.  Existing piping may 
be reused if possible. 

B.  At a minimum, piping materials shall be black steel pipe conforming to ASTM A-53A ERW or 
ASTM A-106A seamless. 

C.  Under no conditions shall ordinary cast iron pipe, steel pipe conforming to ASTM A-120 or 
ASTM A-53/A-120 be used. 

D.  Piping joints shall be suitable for the design conditions and shall be selected with considera-
tion of joint tightness and mechanical strength. 

E.  At a minimum, fittings beyond the orifice union/nipple shall be black, 300 lb. class fittings con-
forming to ANSI B-16.3.  Ordinary cast iron fittings shall not be used. 

F.  The system manifold up to the orifice union nipple must be constructed of 2000 lb. or 3000 lb. 
black iron or galvanized fittings.  Fittings downstream of the orifice union must be a minimum 
of 300 lb. black malleable iron or galvanized threaded fittings through 3 in size.  Forged steel 
fittings to be used for larger sizes.  All flanged joints to be Class 600 lb (Class 300 malleable 
iron unions or street elbows shall not be used).  Pipe schedules must be selected based on 
the location in the network, the pipe size and pipe grade. 

G.  All piping shall comply with NFPA 2001. 

H.  Piping shall be installed in accordance with good commercial practice to the appropriate 
codes, securely supported with close attention to the design layout since deviations may alter 
the design flow performance as calculated. As-built/installed calculations must be submitted. 

I.  Piping shall be bracketed within 12" (.3 m) of all discharge nozzles. 

J.  All piping shall be reamed, blown clear and swabbed with appropriate solvent to remove mill 
varnish and cutting oils before assembly. 

K.  Assembly of all joints shall conform to the appropriate standards.  Threaded pipe joints shall 
utilize Teflon tape applied to the male threads only. 

3.03  Clean-Agent Extinguishing Piping Installation 

A.  Install clean-agent extinguishing piping and other components level and plumb and according 
to manufacturers' written instructions. 

B.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic pipe instal-
lation and joint construction. 

C.  Install extinguishing-agent containers using brackets approved for use with cylinder. 

D.  Install pipe and fittings, valves, and discharge nozzles according to requirements listed in 
NFPA 2001, Section "Distribution," and related Appendix A paragraphs; and ASME B31.1. 
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1.  Support piping using supports and methods according to manufacturer's recommenda-
tions, NFPA 13, and Division 15 Section "Hangers and Supports.” 

 

3.04  Connections 

A.  Drawings indicate general arrangement of piping, fittings, and specialties.  The following are 
specific connection requirements: 

B.  Install piping adjacent to extinguishing-agent containers to allow service and maintenance. 

C.  Connect electrical devices to building fire alarm system.  Electrical power, wiring, and devices 
are specified in Division 13 Section "Fire Alarm.” 

D.  Ground electrical components. 

1.  Tighten electrical connectors and terminals according to manufacturer's published tor-
que-tightening values.  If manufacturer's torque values are not indicated, use those speci-
fied in UL 486A and UL 486B. 

3.05  Labeling 

A.  Install labeling on piping, extinguishing-agent containers, other equipment, and panels ac-
cording to NFPA 2001. 

B.  Install appropriate warning plates both inside and outside of room.  Warning plates shall be 
installed near the entrance/exit from the room, with exact locations to be coordinated with 
Fire Alarm contractor. 

3.06  Field Quality Control 

A.  Professional Engineer:  Inspect installed clean-agent extinguishing systems, prepare installa-
tion report, and certify that installation complies with the Contract Documents and calcula-
tions, and comments of authorities having jurisdiction. 

B.  Comply with operating instructions and procedures of NFPA 2001, Section "Approval of In-
stallations."  Include the following inspections and tests to demonstrate compliance with re-
quirements: 

1.  Check mechanical items. 

2.  Inspect extinguishing-agent containers and extinguishing agent, and check mountings for 
adequate anchoring to substrate. 

3.  Check electrical systems. 

4.  Check enclosure integrity.  Comply with NFPA 2001, Section "Enclosure Inspection," and 
Appendix B, "Enclosure Integrity Procedure.” 

5.  Perform functional predischarge test. 

6.  Perform system functional operational test. 

7.  Check remote monitoring operations. 

8.  Check control-panel primary power source. 

9.  Perform "puff" test on piping system, using nitrogen. 

C.  Perform field-acceptance tests of each clean-agent extinguishing system when installation is 
complete.  Perform system testing only after hazard-area enclosure construction has been 
completed and openings sealed.  Comply with operating instructions and procedures of 
NFPA 2001, Section "Approval of Installations."  Include the following to demonstrate com-
pliance with requirements: 

1.  Perform functional predischarge test. 
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2.  Perform system functional operational test. 

3.  Check remote monitoring operations. 

4.  Check control-panel primary power source. 

5.  Perform "puff" test on piping system, using nitrogen. 

D.  Correct malfunctioning equipment, then retest to demonstrate compliance.  Replace equip-
ment that cannot be corrected or does not perform as specified and indicated, then retest to 
demonstrate compliance.  Repeat procedure until satisfactory results are obtained. 

1.  Report test results promptly and in writing to Architect and authorities having jurisdiction. 

E.  Perform the following field quality-control testing: 

1.  After installing clean-agent extinguishing piping system and after electrical circuitry has 
been energized, test for compliance with requirements. 

2.  Perform each visual and mechanical inspection and electrical test stated in NETA ATS, 
Section 7, "Inspection and Test Procedures," and Section 8, "System Function Tests."  
Certify compliance with test parameters. 

F.  Repair or replace malfunctioning units.  Retest as specified above after repairs or replace-
ments are made. 

G.  Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
field-assembled components and equipment installation, including piping and electrical con-
nections.  Report results in writing. 

1.  Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 
until no leaks exist. 

2.  Operational Test:  After electrical circuitry has been energized, start units to confirm 
proper unit operation.  Remove malfunctioning units, replace with new units, and retest. 

3.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment. 

3.07  Commissioning 

A.  Engage a factory-authorized service representative to perform startup service. 

B.  Verify that extinguishing system is installed and connected according to the Contract Docu-
ments. 

C.  Verify that electrical wiring installation complies with the Contract Documents. 

D.  Complete installation and startup checks according to manufacturer's written instructions and 
do the following: 

1.  Verify that tests of piping system are complete. 

2.  Check for complete enclosure integrity. 

3.  Check operation of ventilation and exhaust systems. 

E.  Startup Procedures:  Follow manufacturer's written procedures. 

3.08  Demonstration 

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel 
to adjust, operate, and maintain system. 

1.  Train Owner's maintenance personnel on procedures and schedules for troubleshooting, 
servicing, and maintaining equipment and schedules. 
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2.  Review data in maintenance manuals.  Refer to Division 1 Section "Operation and Main-
tenance Data.” 

3.  Schedule training with Owner, through Architect, with at least seven days' advance no-
tice. 

 

END OF SECTION 
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PART 1 GENERAL 

1.01  Related Documents 

A.  Drawings and general provisions of the Contract, including General and Supplementary Con-
ditions and Division 1 Specification Sections, apply to this Section.  

B.  Fire Alarm System 16720 

C.  Fire Sprinkler System 15300  

1.02  Summary 

A.  Furnish all operable explosion relief vents necessary to complete the work as indicated on 
the drawings, and as described in the specification.  

1.03  References  

A.  AMCA 500 (Air movement Control Association) Test Method for Louvers, Dampers, and 
Shutters 

B.  Aluminum Association, Section 1, Specifications for Aluminum Structures 

C.  AAMA-603 Voluntary Performance Requirements and Test Procedures for Pigmented Organ-
ic Coating on Aluminum Extrusions 

D.  ASTM-D35 Standard Test Method for Rate of Burning and/or Extent and Time of Building of 
Self-supporting Plastics in Horizontal Position 

E.  ASTM-E-84 Standard Test Method for Surface Building Characteristics of Building Materials 

F.  NFPA 68 Guide for Venting of Deflagrations, 1999 Edition 

1.04  System Description 

A.  Pressure relief panel system shall be designed and shop calibrated to release at static pres-
sure differential between interior and exterior. 

B.  The operable explosion relief vent shall be designed to withstand a maximum wind load of 30 
lb/ft2 (1436 Pascal). 

C.  System design shall allow for non-destructive testing in the field to verify that the panels’ re-
lease at the specified static design pressure. 

D.  The operable explosion relief vent shall be opened by a building pressure rise or manually 
using a pole actuator. 

E.  Once operated by an explosion the vents are to remain open until explosion has subsided. 

1.05  Submittals 

A.  The manufacturer for approval prior to fabrication shall submit complete shop drawings.  
Drawings shall show product location, fabrication details, specified static release loads and 
static release forces. 

B.  Installation instructions shall be submitted with the shop drawings. 

1.06  Quality Testing 

A.  Perform work in accordance with AMCA. 

B.  The operable explosion relief vent shall be produced by a manufacturer regularly engaged in 
manufacturer of similar products and with a verifiable history of successful product applica-
tions.  Manufacturer must have 5 years proven experience. 

C.  Products equal to this specification in design, performance, and testing shall be considered, 
provided they are submitted for approval by the engineer and owner. 
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PART 2  PRODUCTS 

2.01  Manufacturers 

A.  Ruskin Manufacturing, 3900 Dr. Greaves Road, Kansas City, Missouri 64030.  Phone (816) 
761-7476.  Fax (816) 765-8955 or engineer approved equal. 

2.02  Materials 

A.  Frame:  2-1/4 inches x minimum 0.125 inch (57 x minimum 3.2 mm) 6063-T5 extruded 
aluminum channel with [front flange and] [rear flange and] galvanized steel braces at mi-
tered corners. 
 

B.  Blades: 
a. Style:  Single-piece, overlap frame.  
b. Action:  Parallel. 
c. Orientation:  Horizontal.  
d. Material:  Minimum 0.070 inch (1.8 mm) 6063-T5 extruded aluminum. 
e. Width:  Maximum 6 inches (152 mm). 

 
C.  Bearings:  Corrosion-resistant, long-life, synthetic, formed as single piece with axles 
D. Blade Seals:  Extruded vinyl, mechanically attached to blade edge. 
E. Linkage:  Minimum 1/2 inch (13 mm) aluminum tie bar with stainless steel pivot pins 

mounted on blades. 
F. Axles:  Corrosion-resistant, long-life, synthetic, locked to blade and formed as single piece 

with bearings 
 

2.03  Performance 
 
A. Performance Data: 

1. Temperature Rating:  Withstand -40 to 200 degrees F (-40 to 93 degrees C). 
2. Capacity:  Demonstrate capacity of damper to withstand HVAC system operating 
conditions. 

a. Closed Position:  Maximum back pressure of 16 inches w.g. (4 kPa). 
b. Open Position:  Maximum air velocity of 2,500 feet per minute (762 m/min). 

3. Operation of Blades: 
a. Start to Open:  0.12 inch w.g. (0.03 kPa). 
b. Fully Open:  0.20 inch w.g. (0.05 kPa). 

4. Pressure Drop:  Maximum 0.2 inch w.g. (0.05 kPa) at 1,500 feet per minute (457 
m/min) through 24 inch x 24 inch (610 x 610 mm) damper. 

 

2.04  Fabrication 

A.  Fabrication the pressure relief panels to the sizes shown on the drawings. 

B.  All vents, frames, and releases mechanism shall be mounted to the panel frame, and shall be 
shop calibrated and tested. 

C.  The release mechanism shall be mounted to the panel frame, and shall be shop calibrated 
and tested. 

D.  Head, sill, jamb, and mullion frame members to be one piece extruded aluminum structural 
members as detailed. Intermediate mullions; when required, mullions to be two piece inter-
locking type. 

E.  Sill extensions required as indicated. 
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PART 3  EXECUTION 

3.01  Examination 

A.  The vents must be installed in accordance the installation instructions, and any special in-
structions on the shop drawings. 

 

 

 

END OF SECTION 
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SECTION 15500 – HVAC  

PART 1: GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and General Provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification Sections, apply to work of this section. 

1.2 SUMMARY OF WORK 

A. Provide complete functional Heating, Ventilating and Air Conditioning system as shown on 
Mechanical Construction Documents. 

1.3 REFERENCE STANDARDS 

A. NFPA Standards 

B. ANSI Standards 

C. ASME Standards 

D. ASTM Standards 

E. AWWA Standards 

F. ASHRAE Standards 

G. SMACNA Standards 

H. OSHA Standards  

I. NEBB Standards 

J. Local Codes and Ordinances 

K. Owner’s Insurance Company Requirements 

L. Where the contract documents indicate more stringent requirements than the above codes 
and ordinances, the contract documents shall take precedence. 

M. File all documents, pay all fees and secure all permits, inspections and approvals necessary 
for the work of this section. 

1.4 CONTRACT DRAWINGS & SPECIFICATIONS 

A. The Contract Drawings are generally diagrammatic and convey the Scope of Work and 
General Arrangement of apparatus and equipment. The locations of all items shown on the 
drawings or called for in the specifications that are not definitely fixed by dimensions are 
approximate only. The exact locations necessary to secure the best conditions and results 
must be determined at the project and shall have the approval of the Architect and Engineer 
before being installed. The Subcontractor shall follow drawings in laying out work and shall 
check drawings of the other trades to verify spaces in which work will be installed. Maintain 
maximum headroom and space conditions at all points. If directed by the General Contractor, 
Engineer and/or Architect, the Subcontractor shall, without extra charge, make reasonable 
modifications in the layout as needed to prevent conflict with work of other trades or before 
proper execution of the work. 

B. Specifications: The specifications are intended only to complement the drawings; however, 
work detailed and/or noted only on the drawings or work described only in the specifications 
shall all be considered as part of the scope of work. 
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1.5 CONFLICT BETWEEN PLANS AND SPECIFICATIONS 

A. In case of conflict between the contract drawings and specifications, the Engineer shall 
determine which takes precedence. 

1.6 SHOP DRAWINGS AND PRODUCT DATA 

A. SUBMITTALS:  Submit shop drawings, manufacturers data and certificates for equipment, 
materials and finish, and pertinent details for each system where specified in each individual 
section, and have them approved before procurement, fabrication, or delivery of the items to 
the job site. Partial submittals will not be acceptable and will be returned without review. 
Submittals shall include the manufacturer's name, trade name, catalog model or number, 
nameplate data, size, layout dimensions, capacity, project specification and paragraph 
reference, applicable industry, and technical society publication references, and other 
information necessary to establish contract compliance of each item the Contractor propose 
to furnish. 

B. Submit in accordance with Division 1. 

C. It is the intent of the these specifications that all equipment, materials and workmanship used 
on this project be in complete conformance with all local, state and national codes, 
ordinances and standards. 

D. Substitutions shall conform to the intent stated in above. It is the contractor's responsibility to 
submit only those items that meet these codes. Should any non-conformance code items be 
installed, they shall be replaced by the contractor at no additional cost to the owner. 

E. The approval of the equipment does not relieve the Subcontractor of responsibility of shop 
drawing errors related to details, sizes, quantities, wiring diagram arrangements and 
dimensions which deviate from the Specifications, and/or job conditions as they exist. 

F. Refer to General Requirements for the substitutions of equipment and submittal of shop 
drawings. If apparatus or materials are substituted for those specified, and such substitution 
necessitates changes in, or additional connections, piping, supports, or construction, it shall 
be provided. Contractor to assume cost and entire responsibility thereof. 

1.7 INSPECTION AND TESTS  

A. During the progress of the work it shall be subject to the inspection of the Owner and to such 
other inspectors, as may have jurisdiction. 

B. At completion of the work, Contractor shall submit to the Owner's representative in writing a 
statement stating: (1) that the work is complete; (2) that the entire installation is in 
accordance with the specification; (3) that preliminary tests have been made; and (4) that the 
work is ready for final inspection and test. 

C. A final inspection of the installation to determine compliance with the drawing and 
specifications will be made by the Owner's representative.  Work will be checked for quality of 
materials, quality of workmanship, proper installation and finished appearance.  This 
Contractor shall provide the services of the project foreman for inspection purposes.  The 
foreman shall remove and reinstall access panels, ceiling tiles, etc., as required to facilitate 
any inspections required by the Owner's representative. 

D. The Contractor shall arrange and conduct operating tests on all equipment in the presence of 
the Owner's representative.  The component parts of systems and the various systems shall 
be demonstrated to operate in accordance with the requirements and intent of this 
specification.  Any non-complying or defective materials or workmanship disclosed as a result 
of the inspection and the Contractor shall correct tests promptly, and the tests repeated as 
often as necessary until approved and accepted by the Owner's representative. 
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1.8 GUARANTEE 

A. Except as otherwise specified, all work, materials and equipment shall be guaranteed against 
defects resulting from the use of inferior materials, equipment, or workmanship for one year 
from the date of final completion of the contract, or from full acceptance by the Owner, 
whichever is earlier. 

B. If, within any guarantee period, repairs or changes to guaranteed work are required as a 
result of the use of defective materials or equipment, inferior workmanship or work that is not 
in accordance with the terms of the contract, and upon receipt of notice from the Owner, the 
following shall be done without expense to the Owner. 

C. Place in satisfactory condition in every particular all of such guaranteed work and correct all 
defects therein. 

D. Repair all damage to the building or site/equipment or contents thereof which is the result of 
the use of defective materials or equipment or inferior workmanship, or of work not in 
accordance with the terms of the contract. 

E. Make good any work or materials, or the equipment and contents of said building or site 
disturbed in fulfilling any such guarantee. 

F. In fulfilling the requirements of the contract or of any guarantee embraced in or required 
thereby, any work guaranteed under another contract is disturbed, restore such disturbed 
work to original condition and guarantee such restored work to the same extent as it was 
guaranteed under such other contract. 

G. If upon failure to proceed promptly after notice to comply with the terms of the guarantee, the 
Owner may have the defects corrected and Contractor and his surety shall be liable for all 
expenses incurred. 

H. This Contractor shall obtain in the General Contractor's and Owner's name, the standard 
written manufacturer's guarantee of all materials furnished under this Section where such 
guarantees are offered in the manufacturer's published product data. All these guarantees 
shall be in addition to, and not in lieu of, other liabilities, which the Contractor may have by 
law or other provisions of the Contract Documents. The guarantee shall be for a period of one 
(1) year minimum from the date of acceptance or final payment. 

1.9 DEFINITIONS 

A. "Piping" includes, in addition to pipe, all fittings, valves, hangers, and other accessories 
relating to such piping. 

B. "Concealed" means hidden from sight in trenches, chases, furred spaces, shafts, hung 
ceilings, embedded in construction or in crawl spaces. 

C. "Exposed" means not installed underground or "concealed" as defined above. 

D. "Provide" means furnish and install complete and ready to operate. 

1.10 EQUIPMENT DEVIATIONS 

A. Where proposals to use an item of equipment other than that specified which requires any 
redesign of the structure, partitions, foundations, piping, wiring or any other part of the 
mechanical, electrical or architectural layout, all such redesign, and all new drawings and 
detailing required therefore, shall be prepared by the Architect at the Contractor’s expense. 

B. Where such approved deviation requires a different quantity and arrangement of ductwork, 
piping, wiring, conduit, and equipment from that specified or indicated on the drawings, 
furnish and install any such ductwork, piping, structural supports, insulation, controllers, 
motors, starters, electrical wiring and conduit, and any other additional equipment required by 
the system, at no additional cost to the Owner. 
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1.11 ELECTRICAL ROOM REQUIREMENTS 

A. Do not install any piping, ductwork or equipment in or through electrical rooms, transformer 
rooms, electrical closets, telephone rooms or elevator machine rooms, unless piping or 
ductwork of equipment is intended to serve these rooms. Additionally, no ductwork or piping 
will be installed above electric panels.  If the Contractor violates this requirement, he shall 
remove and/or relocate all items as required at his expense and to the satisfaction of the 
Architect. 

1.12 COOPERATION WITH OTHER TRADES 

A. Give full cooperation to other trades and furnish in writing to the Architect any information 
necessary to permit the work of all trades to be installed satisfactorily and with the least 
possible interference or delay. 

B. Furnish to other trades, as required, all necessary templates, patterns, setting plans, and 
shop details for the proper installation of work and for the purpose of coordinating adjacent 
work. 

1.13 PROJECT RECORD DOCUMENTS: 

A. Each Contractor shall record clearly, neatly, accurately, and promptly as work progresses the 
following data: 

1. Changes made resulting from change orders or instructions issued by the Architect. 

2. Changes in routing made to avoid conflict with other trades or structural conditions. 

3. Final location of equipment and panels if different than contract documents. 

B. Upon completion of the project submit to the Architect a set of electronic media noting "as 
built" conditions indicating all variations and deviations of his work from contract documents.   

1.14 OPERATING INSTRUCTIONS AND MAINTENANCE MANUALS 

A. Operating Instructions: Provide operating instructions to the Owner's designated 
representative with respect to the operation functions and maintenance procedures for all 
equipment and systems installed.  The cost of providing a manufacturer's representative at 
the site for instructional purposes shall be included in the Contract Price. 

B. Maintenance Manuals: At the completion of the project, turn over to the General Contractor 
four (4) complete manuals in 3-ring binders, indexed, containing the following: 

1. Complete shop drawings of all material and equipment of this section. 

2. Operation descriptions of all systems. 

3. Names, addresses and telephone numbers of all suppliers of system components. 

4. Preventative maintenance instructions for all systems. 

5. Spare parts list of all system components. 

1.15 PROTECTION 

A. Protect all work and material from damage by work and workmen, and accept liability for all 
damage thus caused. 

B. Be responsible for work and equipment until finally inspected, tested, and accepted.  Protect 
work against theft, injury or damage; and carefully store material and equipment received on 
site, which is not immediately installed.  Close open ends of work with temporary covers or 
plugs during storage and construction to prevent entry of obstructing material. 
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1.16 SCAFFOLDING, RIGGING AND HOISTING 

A. Provide scaffolding, rigging, hoisting and services necessary for delivery, erection and 
installation of material, equipment and apparatus furnished under this division. Remove same 
from premises upon completion of work. 

1.17 MATERIALS AND WORKMANSHIP 

A. All materials and apparatus required for the work, except as specifically specified otherwise, 
shall be new, of first-class quality, and shall be furnished, delivered, erected, connected and 
finished in every detail, and shall be so selected and arranged as to fit properly into the 
building spaces.  Where no specific kind or quality of material is given, a first-class standard 
article as approved by the Architect shall be furnished. 

B. Furnish the services of an experienced foreman who shall be constantly in charge of the 
installation of the work, together with all skilled workmen, fitters, metal workers, welder, 
helpers, and labor required to unload, transfer, erect, connect adjust, start, operate, and test 
each system. 

1.18 QUIET OPERATION AND VIBRATION 

A. Work shall operate under all conditions of load without any objectionable sound or vibration.  
In case of moving machinery, sound, or vibration noticeable outside of room in which it is 
installed, or annoyingly noticeable inside its own room, will be considered objectionable.  
Sound or vibration conditions considered objectionable shall be corrected in an approved 
manner at no expense to the Owner.  Vibration control shall be means of approved vibration 
eliminators in a manner as recommended by the manufacturer of the eliminators. 

1.19 ACCESSIBILITY 

A. Assure and be responsible for the adequacy of shafts and chases, the adequate clearance in 
double partitions and hung ceilings for the proper installation of the work.  Cooperate with all 
other trades whose work is in the same space.  Such spaces and clearances shall, however, 
be kept to the minimum size required. 

B. Locate all equipment, which must be serviced, operated, adjusted or maintained fully 
accessible positions.  Equipment shall include, but not be limited to, valves, traps, cleanouts, 
motors, controllers, filters, dampers, starters, coils, fire dampers, smoke dampers and drain 
points.  If required for better accessibility, furnish access doors for this purpose.  Minor 
deviations from drawings may be made to allow for better accessibility, and the engineer shall 
approve any change. 

C. Provide access panels for installation in concrete block walls or gypsum wallboard ceilings 
and partitions in locations, which require access for service to the items located behind the 
permanent gypsum wallboard or concrete block finish. 

D. Access panels shall be installed where required to gain access to valves, dampers, controls, 
etc.  Panels shall be flush, insulated, contain continuous steel hinge and screwdriver 
operated latch.  Panels shall be rated equal to the assembly that they are being installed in 
panels shall be UL listed. 

E. Access panels located in fire rated partitions shall be fire panels.  The frame and panel 
assembly of these fire panels shall be manufactured under the Factory Inspection Service of 
the Underwriters' Laboratories, Inc., and shall bear a label reading: "Frame and Fire Panel 
Assembly, Rating 2 hours.  (B) Temperature Rise 30 Minutes, 250° F. Maximum."  Rated 
panels shall be equipped with automatic closing mechanism and be self-latching. 

F. Panels shall be provided with screwdriver operated flush cam locks. 

G. Panel size shall be 12 inches x 12 inches except furnish a larger size if required to service a 
particular item.  The exact location and size of each access panel shall be reviewed with, and 
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approved by, the Engineer. 

1.20 CUTTING AND PATCHING 

A. Provide all cutting and patching necessary to install the work specified in this division.  
Patching shall match adjacent surfaces.  

B. No structural members shall be cut without the approval of the Structural Engineer, and all 
such cutting shall be accomplished in a manner directed by the Structural Engineer. 

PART 2: PRODUCTS 

2.1 USE OF INSTALLATION 

A. The Owners shall have the privilege of using any part of the installation when sufficiently 
complete, but such use thereof, or partial or final payment shall not be considered as an 
acceptance of such work in lieu of a written certificate from the Engineer. 

2.2 SMOKE DAMPERS 

A. QUALITY ASSURANCE 

1. Dampers shall meet requirements for smoke dampers in accordance with: 

a) NFPA 90A, 92A, 92B, and 101. 

b) CSFM Leakage (Smoke) Damper Listing. 

c) New York City MEA Listing 260-91-M Vol. III. 

d) Applicable Building Codes. 

2. Dampers shall be tested, rated, and labeled in accordance with  

a) UL 555S (Fourth Edition), Listing R13317 

3. Dampers shall bear the AMCA Certified Ratings Seal for Air Performance in 
accordance with AMCA 511. 

B. Model: Greenheck SMD-200 series smoke dampers. 

1. Leakage:  

a) Dampers shall have a UL555S leakage rating of Leakage Class I. 

2. Elevated Operational Temperature: 

a) Dampers shall have a UL 555S elevated temperature rating of 350°F. 

3. Differential Pressure:  

a) Dampers shall have a minimum UL 555S differential pressure rating of 4 in. 
wg. 

4. Velocity:  

a) Dampers shall have a minimum UL 555S velocity rating of 2000 fpm. 

C. Construction: 

1. Frame: Damper frame shall be 16 ga. galvanized steel formed into a 5” x 1” structural 
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hat channel.  Top and bottom frame members on dampers less than 17” high shall be 
low profile design to maximize the free area of these smaller dampers.  Frame shall 
be 4-piece construction with 1 ½” (minimum) integral overlapping gusset 
reinforcements in each corner to assure square corners and provide maximum 
resistance to racking. 

2. Blades: Blades: Damper blades shall be 16 ga. galvanized steel strengthened by 
three longitudinal 1” deep Vee grooves running the entire length of each blade.  Each 
blade shall be symmetrical relative to its axle pivot point, presenting identical 
performance characteristics with air flowing in either direction through the damper.  
Provide symmetrical blades of varying size as required to completely fill the damper 
opening.  

3. Blade Stops:  Each blade stop (at top and bottom of damper frame) shall occupy no 
more than ½” of the damper opening area to allow for maximum free area and to 
minimize pressure loss across the damper.  

4. Seals: 

a) Blade Edge:  Blade seals shall be extruded silicone rubber permanently 
bonded to the appropriate blade edges. 

b) Jamb: Flexible stainless steel compression type. 

5. Linkage: Concealed in jamb. 

6. Axles:  Minimum ½ inch dia. plated steel. 

7. Bearings:  Axle bearings shall be sintered bronze sleeve type rotating in polished 
extruded holes in the damper frame. 

D. Actuators: 

1. Type:  

a) Electric, 24V AC, 2-position 

2. Mounting:  

a) External.  Contractor to coordinate mounting side prior to ordering. 

3. Reset: 

a) Automatic 

4. Options & Sizing: 

a) Dampers shall be provided with the following options: 

b) Sleeve with access door 

c) Momentary Test Switch and End Switch 

d) Dampers shall be sized to match existing ductwork.  Refer to drawings for 
approximate sizes and verify exact sizes in field. 

E. Examination 

1. Examine areas to receive dampers.  Notify the Engineer of conditions that would 
adversely affect installation or subsequent utilization of dampers.  Do not proceed 
with installation until unsatisfactory conditions are corrected. 

F. Installation 

1. Install dampers in accordance with manufacturer’s UL Installation Instructions, 
labeling, and NFPA 90A at locations indicated on the drawings.  Any damper 
installation that is not in accordance with the manufacturer’s UL Installation 
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Instructions must be approved prior to installation.  

2. Dampers must be accessible to allow inspection, adjustment, and replacement of 
components.  The sheet metal contractor shall furnish any access doors in ductwork 
or plenums required to provide this access.  The general contractor shall furnish any 
access doors required in walls, ceilings, or other general building construction.   

3. Install dampers square and free from racking.  

4. The installing contractor shall provide and install bracing for multiple section 
assemblies to support assembly weight and to hold against system pressure.  

5. Do not compress or stretch the damper frame into the duct or opening. 

6. Attach multiple damper section assemblies together in accordance with 
manufacturer’s instructions.  Install support mullions as reinforcement between 
assemblies as required. 

7. Handle dampers using the frame or sleeve.  Do not lift or move dampers using 
blades, actuator or jackshaft. 

8. Attach multiple damper section assemblies together in accordance with 
manufacturer’s instructions.  Install support mullions as reinforcement between 
assemblies as required. 

PART 3: EXECUTION 

3.1 OPERATING INSTRUCTIONS 

A. Instruction to the Owner's Personnel - After completion of all work and all tests and at such 
times as designated by the Architect, provide the necessary skilled personnel to operate the 
entire installation until receipt of owners acceptance. 

B. During the operating period, instruct the Owner's representative in the complete operation, 
adjustment, and maintenance of the entire installation. 

C. Give at least forty-eight (48) hours advance notice to the Owner to coordinate scheduling of 
this instructional period. 

D. Furnish to the Architect five (5) complete bound sets of typewritten or blueprinted instruction 
manuals for operating and maintaining all systems and equipment included in the contract.  
All instruction manuals shall be submitted in draft, for approval, prior to final issue.  
Manufacturer's advertising literature or catalogs will not be acceptable for operating and 
maintenance instructions. 

E. The above-mentioned instructions shall include the maintenance schedule for the principal 
items of equipment furnished under this contract. 

3.2 MANUFACTURER'S RECOMMENDATIONS: 

A. Where installation procedures or any part thereof are required to be in accordance with the 
recommendations of the manufacturer of the material being installed, printed copies of these 
recommendations shall be furnished to the Architect prior to installation.  Installation of the 
item will not be allowed to proceed until the recommendations are received.  Failure to furnish 
these recommendations can be cause for rejection of the material. 

3.3 TESTING, ADJUSTING, AND STARTING UP 

A. Testing: All work must be proved satisfactory.  The tests herein specified shall be applied in 
the presence of, and to the satisfaction of, the Architect before the work is covered, 
concealed or made inaccessible to testing, repair, correction or replacement.  Accommodate 
the testing operation to the progress of the project as a whole.  Correct all defects appearing 
under test and repeat the tests until all parts of the work have been successfully tested.  
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Apply the specific tests herein described.  Present all work for acceptance in clean condition, 
properly adjusted and in good working order; for instance, all machinery must be quiet, well 
balanced, and must be in place and reading accurately.  All systems, equipment, controls, 
and devices in this work shall be tested in operation and must prove for their purposes in the 
judgment of the Architect or his authorized representative.  All internal surfaces of all lines 
and equipment shall be blown or flushed clean.  Where pressure tests are specified, the 
apparatus shall be clean before the tests are applied.  Contractor shall provide adequate 
protection of piping and duct systems to prevent vandalism and/or accidental damage, 
blockage, etc., that will hinder or prevent proper operation of the finished systems.              

1. Perform tests which may be required by authorities or agencies in addition to those 
herein specified. 

2. Repair or replace all defective work and repeat tests until the particular system and 
component parts thereof receive the approval of the Architect. 

3. The duration of tests shall be as determined by authorities having jurisdiction, but in 
no case less than the time prescribed in each section of the specifications. 

3.4 SEQUENCE OF OPERATIONS 

A. Sequence of Operations:  This is a performance-based specification intended to convey the 
control intent of the various systems.  The contractor shall provide detailed shop drawings 
including P&ID diagrams, equipment lists and finalized sequences for review by the Engineer 
prior to installation.  Any questions concerning specific details shall be referred to the 
engineer for clarification. 

B. Functional Performance Testing:  The contractor shall perform complete and thorough 
Control Functional Performance Test (FPT) and Commissioning of the control systems.  
Upon completion of the FPT, a report shall be submitted to the engineer for review and 
comment.   

C. Smoke Dampers: 

1. Smoke dampers shall be controlled through the fire alarm system.  Dampers shall 
close upon discharge of the dry agent fire suppression system.  Dampers shall be 
automatically reset once alar condition has cleared.  Refer to the fire alarm/ 
protection plans and electrical specifications for more information. 

 

END OF SECTION 
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SECTION 16000 ELECTRICAL REQUIREMENTS 
 
PART 1 - GENERAL 
 
1.1 RELATED SECTIONS 
  

A. Drawings and General Provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to work of this section. 

 
B. Examine all drawings and all other sections of the specifications for requirements 

therein affecting the work of this trade. 
C. These documents are not intended to be complete construction documents. These 

documents, do, however, show the systems required and approximately where the 
larger equipment is to be located.  This contractor shall include allowances in his 
estimates to fully complete the system including all interconnecting, coordination 
and installation details and components and extending the system into and 
throughout all spaces.  This Contractor shall also include allowances for startup and 
for making the systems fully operational, and for scope and design contingencies.  
Future changes in price for items not shown on these drawings will not be allowed if 
the system itself is shown on these Drawings. 

D. Give notices, file plans, obtain permits and licenses, pay fees and back-charges, 
and obtain necessary approvals from authorities that have jurisdiction as required to 
perform work in accordance with all legal requirements and with Specifications, 
Drawings, Addenda and Change Orders, all of which are part of Contract 
Documents. 

 
1.2 SUMMARY 
 

A. This Section specifies the basic requirements for electrical installations and includes 
requirements common to more than one section of Division 16. It expands and 
supplements the requirements specified in sections of Division 1. 

 
B. These documents have been prepared with the intention that they call for finished, 

tested work, in full operating condition and complete with necessary accessories. 
 

C. The contract drawings are generally diagrammatic and convey the scope of work and 
general arrangement of apparatus and equipment. The locations of all items shown on 
the drawings or called for in the specifications that are not definitely fixed by dimensions 
are approximate only.  The exact locations necessary to secure the best conditions and 
results must be determined at the project and shall have the approval of the 
Architect/Engineer before being installed.  The Contractor shall follow the drawings in 
laying out work and shall check drawings of the other trades to verify spaces in which 
work will be installed. Maintain maximum headroom and space conditions at all points.  
If directed by the General Contractor, Engineer and/or Architect, the Contractor shall, 
without extra charge, make reasonable modifications in the layout as needed to prevent 
conflict with work of other trades or for proper execution of the work. 

 
D. These contract documents are complementary.  What is called for by one shall be as 

binding as if called for by all.  Materials or work described in words, which have well-
known technical, or trade meaning shall be held to refer to such recognized standards. 
Incidental devices and accessories needed for complete, operational systems shall be 
provided even though they may not be indicated or identified in the documents. 
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E. If apparatus have been omitted, notify the Architects/Engineers of such belief.  It is 
understood that bidder has included all required items and work in his bid, and will not if 
bid is successful, claim extra compensation for furnishing a complete and satisfactory 
system.  If a particular item is called for or specified more than once in these contract 
documents, the higher grade shall be considered specified. 

 
F. Should it appear that the character of the work is not sufficiently explained in these 

specifications or on the drawings, apply to the A/E for further information. Conform to 
the A/E's decision and directions as shall become part of these contract documents. The 
A/E reserves the right to be sole interpreter of the drawings and specifications, and all 
decisions shall be conclusive, final and binding on the parties. 

 
G. Materials called for in these documents shall be new, unused equipment and of the 

latest recognized standards. 
 

H. The work to be done under Division 16 is shown on the drawings numbered:  E0.1, 
E1.0, E1.1, E1.2, E1.3 & E1.4. 

 
1.3 OUTLINE SCOPE OF WORK 

 
A. The work under this contract, without limiting the generality thereof, includes all 

materials, labor, equipment, services, and transportation, unless otherwise specified, 
necessary to complete all systems of electrical wiring and equipment required by the 
drawings and/or as specified herein. It is the intent of this section and accompanying 
electrical drawings that these systems be furnished complete in every respect. The 
Electrical Contractor shall furnish all wiring, equipment and labor needed for a complete 
operating installation. 

 
B. The Electrical Contractor shall fully indemnify the Owner against any damages, 

removals and alteration work. This is in addition to the requirements of the General 
Conditions of the Specifications. 

 
C. Electrical contractor shall be responsible for surveying all emergency & normal power 

panelboards affected by these renovations. 
 

D. Electrical contractor shall identify & label all circuits surveyed as required by NEC-2008, 
Art.408.4. 

 
E. Additional lighting circuits and associated conduit, conductors & devices shall be added 

as required and identified in the panel directories. 
 

F. Any/all exposed surface mounted conduits located in the areas of work shall be 
relocated to above the new suspended ceiling. 

 
G. Any/all deficiencies observed during this work shall be presented to the prime for 

disposition. 
 

H. Electrical contractor shall verify that existing exit sign circuits are sufficient to 
accommodate new devices. 

 
I. Any/all exit signs replaced in existing locations shall be reconnected to existing circuitry. 
 
J. The Electrical Contractor shall be responsible for pursuing any/all energy rebates for 

lighting fixtures and submitting same to the Engineer for review prior to purchase and 
installation. 
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1.4 ROUGH-IN 
 

A. Verify final locations for rough-ins with field measurements and with the requirements of 
the actual equipment to be connected. 

 
B. Refer to equipment specifications in Divisions 2 through 15 for rough-in requirements. 
 
C. Coordinate all devices & outlets above, below or on casework with Architect & Owner in 

order to position at the proper height and proper location. 
 
1.5 SURVEYS AND MEASUREMENTS 
 

A. Base measurements, both horizontal and vertical, on established bench marks. Work 
shall agree with these established lines and levels. Verify measurements at site and 
check the corrections of same as related to the work. 

 
B. Should the Contractor discover any discrepancy between actual measurements and 

those indicated, which prevents following good practice or the intent of the drawings and 
specifications, he shall notify the A/E. 

 
1.6 EXAMINATION OF SITE 
 

A. Prior to submitting bid, visit the site where the work is to be performed and the materials 
are to be delivered.  Failure in this respect shall not excuse the Contractor from his 
obligation to supply and install the work in accordance with the plans and specifications 
and under all conditions, as they exist. 

 
B. By submitting a bid, this Contractor warrants that all specification sections and drawings 

showing equipment for plumbing, heating, ventilation, air conditioning, electrical, and 
architectural, have been examined and is familiar with the conditions and extent of work 
affecting this contract. 

 
1.7  EQUIPMENT AND MATERIALS 
 

 A. All equipment and materials for permanent installation shall be the products of 
recognized manufacturer's and shall be new, unless noted for re-use, without damaged, 
functional or aesthetic components. 

 
 B. New equipment and materials shall: 

 
1. Be Underwriters Laboratories, Inc. (UL) labeled and/or listed where specifically called 

for, or where normally subject to such UL labeling and/or listing services. 
 

2. Be without blemish or defect. 
 

3. Be in accordance with the latest applicable NEMA standards. 
 

4. Be products, which will meet with the acceptance of the agency inspecting the 
electrical work.  Where such acceptance is contingent upon having the products 
examined, tested and certified by UL or other recognized testing laboratory, the 
product shall be so examined, tested and certified. 

 
C. For items of equipment, which are to be installed but not purchased as part of the electrical 

work, the electrical work shall include: 
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1. The coordination of their delivery. 
 

2. Their unloading from delivery trucks driven in to any point on the property line at 
grade level. 

 
3. Their safe handling and field storage up to the time of permanent placement in the 

project. 
 

4. The correction of any damage, defacement or corrosion to which they may have 
been subjected. 

 
5. Their field make-up and internal wiring as may be necessary for their proper 

operation. 
 

6. Their mounting in place, including the purchase and installation of all dunnage, 
supporting members and fastenings necessary to adapt them to architectural and 
structural conditions. 

 
D. Items of equipment, which are to be installed but not purchased as part of the electrical work, 

shall be carefully examined upon delivery to the project.  Claims that any of these items have 
been received in such condition that their installation will require procedures beyond the 
reasonable scope of the electric work will be considered only if presented in writing within 
one week of the date of delivery to the project of the items in question.  The electric work 
includes all procedures, regardless of how extensive, necessary to put into satisfactory 
operation, all items for which no claims have been submitted as outlined above. 

 
1.8 ELECTRICAL INSTALLATIONS 
 

A. All materials and labor called for, specified in Division 16 of the specifications, and or 
shown on the electrical drawings furnished under this contract shall be provided under 
Division 16 unless called for otherwise in the Division 16 documents. The word “provide” 
as used in the Division 16 documents, shall mean to furnish, install, connect up, 
complete with all accessories ready for operation and warranted. 

 
B. Coordinate electrical equipment and materials installation with other building 

components.  Fully coordinate work with that of other trades.  Furnish information in 
writing that is needed for the coordination of clearances, etc., with the work of others, 
and such information shall be given in a timely fashion so as not to impede the progress 
of two or more trades.  Confer and resolve the conflict immediately.  If so directed by the 
A/E, prepare composite drawings to resolve any space or clearance conflict. 

 
C. Verify all dimensions by field measurements. 

 
D. Arrange for chases, slots, and openings in other building components to allow for 

electrical installations. 
 

E. Coordinate the installation of required supporting devices and sleeves to be set in 
poured in place concrete and other structural components, as they are constructed. 

 
F. Sequence, coordinate, and integrate installations of electrical materials and equipment 

for efficient flow of the Work.  Give particular attention to large equipment requiring 
positioning prior to closing-in the building. 
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G. Coordinate the cutting and patching of building components to accommodate the 
installation of electrical equipment and materials. 

 
H. Where mounting heights are not detailed or dimensioned, the exact location shall be 

determined by the A/E, install electrical services and overhead equipment to provide the 
code and/or utility requirements. 

 
I. Install electrical equipment to facilitate maintenance and repair or replacement of 

equipment components.  As much as practical, connect equipment for ease of 
disconnecting, with minimum of interference with other installations. 

 
J. Coordinate the installation of electrical materials and equipment above ceilings with 

suspension systems, mechanical equipment and systems, and structural components. 
 

K. Coordinate connection of electrical systems with exterior underground and overhead 
utilities and services.  Comply with requirements of governing regulations, franchised 
service companies, and controlling agencies.  Provide required connection for each 
service. 

 
L. Attention is directed to areas and items indicated on the drawings by the notations 

"HOLD", "N.I.C.", "BY OTHERS" and words of similar intent.  The work indicated in 
these areas is shown for information and continuity only.  Work or items furnished and 
installed in these areas solely for the convenience of this Contractor or others, without 
prior written approval of the Owner, shall be removed at the option of the Owner and at 
the Contractor's expense. 

 
M. Provide all required staging and scaffolding for all the work under this section. 

 
1.9 ALTERATION WORK 
 

A. Maintain continuity of service in areas where occupancy is to be maintained during 
alterations.  If it becomes necessary to disconnect or interrupt service, obtain written 
consent of the Owner, and only disconnect service at the convenience of, and with the 
consent of the Owner.  A copy of the written request for a shutdown shall be forwarded 
to the A/E. 

 
1.10 CUTTING AND PATCHING 
 

A. Cutting and patching of electrical equipment, components, and materials specified 
under Division 16 (conduit, sleeves, equipment, etc.) shall be performed by Electrical 
Contractor. 

 
B. Refer to the Conditions of the Contract (General and Supplementary) and Division 1 

Section: "Cutting and Patching" for definitions, requirements, and procedures. 
 
C. Cutting and patching of existing structures (thru walls, floors, ceilings, etc.) to 

accommodate equipment, components, and materials of all Contractors, including 
Mechanical and Electrical Contractors, shall be performed by General Contractor and/or 
his designated Subcontractor. 

 
D. Cutting and patching of new structures (thru walls, floors, ceilings, etc.) to accommodate 

installation of ill-timed work or removal and replacement of defective work or work not 
conforming to requirements of Contract Documents, shall be performed by General 
Contractor and/or his designated Subcontractor and costs shall be back charged to 
appropriate trade Contractor. 
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E. Do not endanger or damage installed work through procedures and processes of cutting 
and patching. 

 
F. Arrange for repairs required to restore other work, because of damage caused as a 

result of electrical installations. 
 

G. Arrange to have ducts, raceways, conduit, panelboards, boxes, and such other pertinent 
parts, set in place ahead of construction work so that they will be built-in with structures 
and eliminate need for cutting and patching. Failure to conform to this paragraph will 
require that this Contractor perform any cutting and patching required for his work at his 
expense.  Cutting shall be neatly finished to match adjoining work in a manner 
acceptable to the A/E.  Cutting and patching shall not affect the fire rating of walls or 
structural parts.  Cutting and patching required to correct work, due to error or 
negligence of the Contractor, or to defects in his material or workmanship, shall be 
corrected at no additional cost to the Owner. Patching shall meet or exceed quality of 
adjacent surfaces. Cutting must be accomplished as not to weaken adjacent structural 
members and must be approved by the Structural Engineer before proceeding. 

 
H. Perform cutting, fitting, and patching of electrical equipment and material required to: 

 
  1. Uncover work to provide for installation of ill-timed work. 
  2. Remove and replace defective work. 

3. Remove and replace work not conforming to requirements of the contract 
documents. 

  4. Remove samples of installed work as specified for testing. 
  5. Install equipment and materials in existing structures. 

6. Upon written instructions from the A/E, uncover and restore work to provide for 
A/E observation of concealed work. 

 
I. Cut, remove and legally dispose of selected electrical equipment, components and 

materials as indicated, including, but not limited to, removal of electrical items indicated 
to be removed and items made obsolete by the work. 

 
J. Protect the structure, furnishing, finishes, and adjacent materials not indicated or 

scheduled to be removed.  Protect the electrical work and the work of others in a 
manner best suited to the particular case.  Correct any damage done to any work at no 
additional cost. 

 
K. Provide and maintain temporary partitions or dust barriers adequate to prevent the 

spread of dust and dirt to adjacent areas. 
 

L. Locate, identify, and protect electrical services passing through areas that are to under 
go remodeling or demolition. Electrical services serving other areas required to be 
maintained, and transit services must be interrupted, provide temporary services for the 
affected areas and notify the Owner prior to changeover. 

 
1.11 SUBMITTALS 
 

A. Within fifteen (15) days after the date of notice to proceed and before purchasing any 
materials or equipment, submit for approval a complete list, in six (6) copies, of all 
materials to be incorporated in the work. 

 
B. Shop drawings/manufacturer's cuts are required for: 

 

KC.G.CLIB.2010.001  Electrical Requirements 
16000-6 



Engineering Design Services, Inc.                                 Carothers Library Fire Code Upgrades 
0927  April 27, 2011 
 
 

1. Conduit, Wire & Cable. 
2. Lighting Fixtures. 
3. Wiring Devices and Plates. 
4. Fire Stopping Materials. 
5. Seismic Restraint Components. 

 
C.  After the list has been processed, submit complete shop drawings of all equipment.  

These shop drawings submittals shall be submitted within thirty days after the 
processing date of the original submittal. 

 
D. All submittals shall be complete and shall be in three-ring loose-leaf binders.  No 

consideration will be given to partial submittals except with prior approval.  No 
consideration will be given to faxed submittals. 

 
E. Explanation of Shop Drawing Stamp: 

 
1. Approved: indicates that we have not found any reason why this item should not be 

acceptable within the intent of the documents. 
 
2. Approved with Comments: indicates that we have found questionable components 

which, if corrected or otherwise explained, make the product acceptable. 
 

3. Resubmit for Final Review: indicates that this item should be resubmitted for 
approval before further processing. 

 
4. Does Not Conform: indicates that the item will not meet the intent of the Contract. 

 
F. No shop drawing stamp or note shall constitute an order to fabricate or ship.  Such 

notification can only be performed by the Project Manager for construction, the 
Contractor scheduling his own work, or the Owner. 

 
G. Submittal of shop drawings, product data, will be reviewed only when submitted by the 

Contractor. Data submitted from Sub-contractors and material suppliers directly to the 
A/E will not be processed. 

 
H. If shop drawing is not in compliance after two submissions, a third submission for the 

same manufacturer will not be considered for review. 
 
I. Check shop drawings and other submittals to assure compliance with contract 

documents before submittal to A/E. 
 

J. Review of shop drawings is final and no further changes shall be considered without 
written application.  Shop drawing review does not apply to quantities, dimensions, nor 
relieve this Contractor of his responsibility for furnishing materials or performing his work 
in full compliance with these contract drawings and specifications.  Review of these 
shop drawings shall not be considered a guarantee of the measurements of this building 
or the conditions encountered. 

 
K. General requirements for the substitution of equipment and submittal of shop drawings 

as follows. If apparatus, systems or materials are substituted for those specified, and 
such substitution necessitates changes in, or additional connections, wiring, supports, or 
construction, it shall be provided by this Contractor at no additional cost to the Owner. 
This Contractor shall assume all cost and entire responsibility thereof. The approval of 
substituted equipment does not relieve the contractor of his/her responsibility of shop 
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drawing errors related to details, sizes, quantities, wiring diagram arrangements and 
dimensions which deviate from the Specifications, and/or job conditions as they exist. It 
is the contractor's responsibility to submit only those items that meet the specified 
apparatus, systems and material. Should any non-conformance code items be installed, 
they shall be replaced by this Contractor at no additional cost to the Owner. The 
construction means and methods used in the project shall be reviewed and approved 
through the local building department or a deputy inspector to insure compliance with 
the current codes, project specifications and general building practices. 

 
L. Coordination drawings shall be submitted and shall show all HVAC, Electrical, Plumbing 

and Fire Protection systems superimposed in order to identify conflicts and ensure inter-
coordination of all trades. Coordination drawings shall be initiated under this Section of 
the Specifications. It is this Contractors responsibility for preparation of project 
coordination drawings showing the installation of all electrical equipment, switchgear, 
motor control centers, panelboards, transformers, transfer switches, disconnect 
switches, enclosed circuit breakers, conduits, outlets, switches and accessories to be 
provided under this Section of the Specifications. These drawings shall be prepared at 
not less than 3/8 in. = 1 ft. scale, and shall show building room layouts, structural 
elements, ductwork and lighting layouts of function. A reproducible copy of each 
drawing prepared shall then be submitted to the Mechanical, Plumbing and Sprinkler 
Contractors, who shall be responsible to coordinate his equipment and systems and 
shall show these on the drawings submitted. After this Contractor has fulfilled his 
obligation, he shall notify all other Contractors. After each drawing has been coordinated 
between trades, each trade shall sign each drawing, indicating acceptance of the 
installation. This Contractor shall then print the coordination original and these prints 
submitted through the General Contractor to the architect for review and comment, 
similar to shop drawings. Comments made on these drawings shall result in a correction 
and re-submittal of the drawings. A Subcontractor who fails to promptly review and 
incorporate his work on the drawings shall assume full responsibility of any installation 
conflicts affecting his work and of any schedule ramifications. Review of coordination 
drawings shall not diminish responsibility under this Contract for final coordination of 
installation and maintenance clearances of all systems and equipment with 
Architectural, Structural, Mechanical, and Electrical Contractors. 

 
1.12 PRODUCT OPTIONS AND SUBSTITUTIONS 
 

A. Refer to the Conditions of the Contract (General and Supplementary) and Division 1 for 
definitions, requirements, and procedures. 

 
B. If materials of equipment are substituted for specified items that alter the systems shown 

or its physical characteristics, or which have different operating characteristics, clearly 
note the alterations or differences and call it to the attention of the A/E.  Under no 
circumstances shall substitutions be made unless identical material or equipment has 
been successfully operated for at least three consecutive years. 

 
C. All substitution made by the Contractor shall require the Contractor to fully coordinate 

the substitution with other trades.  The Contractor must make any modifications required 
by the substitution at no additional cost to the Owner.  In addition the Contractor must 
notify the A/E of any changes required and obtain approval for the changes.  The review 
of the shop drawings by the A/E shall not relieve the Contractor from his responsibility 
as set forth in this specification. 

 
1.13 NAMEPLATE DATA 
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A. Provide permanent operational data nameplate on each item of power operated 
equipment, indicating manufacturer, product name, model number, serial number, 
capacity, operating and power characteristics, labels of tested compliances, and similar 
essential data.  Locate nameplates in a readily accessible location. 

 
1.14 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver products to project properly identified with names, model numbers, types, 
grades, compliance labels, and similar information needed for distinct identifications; 
adequately packaged and protected to prevent damage during shipment, storage, and 
handling. 

 
B. Store equipment and materials at the site, unless off-site storage is authorized in writing.  

Protect stored equipment and materials from damage.  All devices shall be stored in a 
locked room.  Assume responsibility for the devices until the date of final inspection. 

 
C. Coordinate deliveries of electrical materials and equipment to minimize construction site 

congestion.  Limit each shipment of materials and equipment to the items and quantities 
needed for the smooth and efficient flow of installations. 

 
1.15 RECORD DOCUMENTS 
 

A. As work progresses and for the duration of Contract, maintain a complete and separate 
set of prints of Contract Drawings at job site at all times. Record work completed and all 
changes from original Contract Drawings clearly and accurately including work installed 
as a modification or addition to the original design. Work shall be updated on a weekly 
basis and shall be made available for review by Architect.  Failure to perform this work 
shall be reason for withholding requisition payments. In addition, take photographs of all 
concealed equipment in gypsum board ceilings, shafts, and other concealed, 
inaccessible work. At completion of work, make copies of photographs with written 
explanation on back. These shall become part of Record Documents. 

 
B. At completion of work prepare a complete set of Record Drawings in CAD format & 

paper copy, showing all systems as actually installed, including all fire alarm and 
electrical circuitry.  The design tracings will be made available for the Electrical 
Contractor’s copying, at his expense, onto CAD reproducibles to serve as backgrounds 
for the drawings.  The quantity of design tracings which are made available shall in no 
way be interpreted as setting a limit to the number of drawings necessary to show the 
required information.  The Electrical Contractor’s professional draftperson shall transfer 
changes to CAD files; submit CAD files and three (3) sets of prints to Architect for 
comments as to compliance with this section. 

 
C. The Architect will not certify the accuracy of the Record Drawings.  This is the sole 

responsibility of the Electrical Contractor. 
 
D. This trade shall submit the record set for approval by the Fire and Building Departments 

in a form acceptable to the departments, when required by the jurisdiction. 
 
E. Drawings shall show record condition of details, sections, riser diagrams, control 

changes and corrections to schedules.  Schedules shall show actual manufacturer and 
make and model numbers of final equipment installation. 

 
1.16 WARRANTIES 
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A. Refer to the Conditions of the Contract (General and Supplementary) and Division 1 for 
definitions, requirements, and procedures. 

 
B. All work and equipment furnished under this Section shall be guaranteed free from 

defects in workmanship or materials for a period of one (1) year, unless specifically 
noted otherwise for a particular system, from the date of final acceptance of the systems 
as set forth in this Contract.  The Subcontractor shall replace any defective work 
developing during this period, unless such defects are clearly the result of misuse of 
equipment by persons not under the control of the Subcontractor, without cost to the 
Owner.  Where such defective work results in damage to work of other Sections, all 
such work shall be restored to its original condition by mechanics skilled in the affected 
trade, at the expense of the Subcontractor.  The Subcontractor shall submit a separate 
written guarantee stipulating the aforesaid conditions. 

 
C. Prior to or at the time of Substantial Completion for the work and during administrative 

close-out of the project, submit one (1) copy of all specified warranties and guarantees 
to the Architect for review, approval and subsequent transmittal to the Owner. 

 
D. Warranties and guarantees, including those specified in excess of the general one (1) 

year guarantee, shall be complete for all specific materials, systems, sub-systems, 
equipment, appliances and products specified and required by the Contract Document. 

 
E. Warranties and guarantees shall clearly define what is to be guaranteed; the extent, 

terms, conditions, time and effective dates. 
 

F. Copies of the same warranties and guarantees shall be included in the “Operating and 
Maintenance Manual” as specified herein. 

 
1.17 CLEANING 
 

A. Refer to the Conditions of the Contract (General and Supplementary) and Division 1 for 
definitions, requirements, and procedures. 

 
B. Upon completion of work, the Contractor shall clean, polish and leave bright, fixtures 

and lamps, and shall remove dust, dirt, debris and loose plaster from panelboards, 
controls, and switchboards.  Unused openings in pull boxes, junction boxes, equipment 
and raceways shall be capped or closed by an approved means.  Replace all 
inoperative lamps. 

 
1.18  DEFINITION OF TERMS 
 

A. "This Contractor" or "E.C." specifically means, the Electrical Contractor working under 
this section of the specifications. 

 
B. "Concealed" means hidden, in chases, furred spaces, walls, above ceilings or enclosed 

in construction. 
 

C. "Exposed" means visible in sight or not installed "concealed" as defined above. 
 

D. "Approved Equal" means any equipment or material which is approved by the Engineer 
and equal in quality, durability, appearance, strength, design and performance to the 
equipment or material originally specified. 

 
E. "Conduit" shall mean all conduit including fittings, joints, hangers and supports. 
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F. "Furnish" shall mean to purchase and deliver to the project site complete with every 
necessary appurtenance and support, all as part of the electrical work. 

 
G. "Install" shall mean to perform every operation necessary to establish secure mounting 

and correct operation at the proper location in the project, all as part of the electrical 
work. 

 
H. "Provide" shall mean to furnish and install. 
 

1.19 QUALITY ASSURANCE 
 

A. Obtain services of manufacturer's representatives of electrical equipment, during 
erection and construction of their respective equipment to insure proper installation of 
same. 

 
B. A letter is required from each system manufacturer's representative certifying to the A/E 

that requirements have been checked and are properly installed and operating. 
 
1.20 PERFORMANCE TESTS - ELECTRICAL 
 

A. Test and adjust the electrical systems and equipment during the progress of the work. 
 

B. Upon completion of work and after preliminary tests to assure that all systems are 
complete and in proper working order, arrange with the A/E to conduct performance 
tests of the electrical systems.  These tests may be witnessed by the A/E prior to 
acceptance of systems and shall be arranged for the purpose of demonstrating 
compliance with contract documents.  During this period, visually inspect all electrical 
equipment.  Lighting fixtures shall be tested with specified lamps in place for not less 
than six (6) hours.  Check voltages to assure that all transformer taps are properly set. 

 
C. General operating tests shall be performed under as near design conditions as possible, 

for a period of not less than one (1) hour for each system, and shall demonstrate that all 
equipment is functioning in accordance with specifications.  Furnish all instruments, 
ladders, test equipment and personnel required for tests.  Any equipment or systems 
found by test to be deficient or unsatisfactory shall be replaced and tests repeated as 
often as necessary to assure compliance with contract documents. 

 
D. Test all feeders, sub-feeders and all branch wiring for amperage, voltage, phase 

balance, phase sequence of A,B,C and insulation resistance, then submit the results of 
this test to the A/E neatly typed in triplicate for review.  This test may be conducted at 
any time up to, through and including, the guarantee period if requested by the A/E, at 
no additional cost to the Owner. 

 
E. Phase balance the complete electrical system, phase balance all panels as near as 

loads will permit under normal working conditions. 
 

F. Test all ground conductors for current flow, as near design operating conditions as 
possible.  If any measured current exceeds one (1) ampere, determine and correct the 
cause. 
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1.21  SEISMIC RESTRAINT 
 
  A. General 
 
  1. All equipment, conduit and pull boxes shall be adequately restrained to resist 

seismic forces.  Restraint devices shall be designed and selected to meet 
seismic requirements as defined in the latest issue of the BOCA National 
Building Code in accordance with Seismic Zone 2A with a minimum restraint 
capability of 4.   

  2. Anchor bolt calculators, signed and stamped by a registered professional 
engineer, shall be submitted showing adequacy of the bolt sizing and type.  
Stamped calculations shall also be furnished for anchors on restraint devices, 
cables, isolators and rigidly mounted equipment. 

 
 B. Products 
 
  1. Type SWSR - A unitized adjustable open spring isolator and a welded steel 

housing, designed to resist seismic forces in all directions.  Restraint surfaces 
forces in all directions.  Restraint surfaces which engage under seismic motion 
shall be cushioned with a resilient elastomer, neoprene or equal, to protect 
equipment.  Restraints shall allow a maximum of 1/4" movement before 
engaging and shall allow for the spring to be changed if required.   

 
Isolator shall be a stable spring with a minimum Ky/Ky of 1.0 and the spring 
shall be isolated from the housing by an internal elastomeric pad on its base for 
sound absorption.  Nuts and bolts shall be zinc-electroplated to prevent 
corrosion.  Bolting equipment to isolator with bolts smaller than main adjusting 
bolt will not be allowed. 

 
Baseplate shall have adequate means of bolting to the structure.  IF elastomeric 
pad for sound absorption is on baseplate of housing, anchor bolts are to be 
isolated with elastomeric grommets. 

 
  2. Type CTER - A unitized adjustable, stable open spring isolator and seismic 

restraint housing which serves as a blocking device during equipment 
installation.  The spring package shall be isolated from the housing by an 
internal elastomeric pad for sound absorption.  Nuts, adjusting bolts and 
washers shall be zinc-electroplated to prevent corrosion. 

 
The spring assembly shall be removable and shall fit within a welded steel 
enclosure consisting of a top plate and rigid lower housing.  Isolated seismic 
restraint bolts shall connect top plate to lower housing to resist seismic forces in 
all directions.  Surfaces which engage under seismic elastomer, neoprene or 
equal, to protect equipment. Top plate shall have adequate means for fastening 
to the equipment, and baseplate shall have adequate means for bolting to 
structure. If elastomeric pad for sound absorption is on baseplate of housing, 
anchor bolts are to be isolated with grommets. 

 
  3. Type ER - A restraint assembly for floor mounted equipment consisting of 

welded steel interlocking assemblies welded or bolted securely to the 
equipment or the equipment bases and to the supporting structure.  Restraint 
assembly surfaces, which engage under seismic motion, shall be lined with a 
resilient elastomer, neoprene or equal, to protection equipment.  Restraints shall 
be field adjustable and be positioned for 1/4" clearance both vertically and 
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horizontally or clearance as required to prevent interference during normal 
operation. 

 
Restraint assembly shall have minimum rating of 3 times the catalog rating as 
certified by independent laboratory test. 

 
  4.  Cables - A restraint assembly for suspended equipment, conduit or pull boxes 

consisting of galvanized steel aircraft cable attached to steel thimbles with 
neoprene sleeve (isolated piping only), brackets and bolts all specifically 
designed for cable service and securely fastened to the equipment, or the 
equipment base and the building structure. 

 
Cables shall be sized for a force as listed on SSR-9108-1 for buildings for 
appropriate zone with minimum safety factor of 2 based upon independent test 
data.  Cables shall be installed to prevent excessive seismic motion and so 
arranged that they do not engage during normal operation. 

 
 C. Application 
 
  1. Isolated Equipment 
 
  a. Floor mounted isolated equipment which weights over 300 pounds 

including base shall be protected with type SWSR or type CTER 
unitized isolator and restraint or with separate type ER restraints 
(minimum of 4) and non-seismic isolators.  For equipment with high 
center of gravity, additional cable restraints shall be furnished, as 
required, to limit forces and motion caused by rocking. 

     
  b. All suspended isolated equipment and vessels shall be protected with 

cable restraints.  Cables shall be installed to prevent excessive seismic 
motion and so arranged that they do not engage during normal 
operation. 

 
  2. Isolated Piping 
 
  a. All isolated conduit 2-1/2" and over shall be protected in all planes by 

cable restraints, designed to accommodate thermal movement as well 
as restrain seismic motion.  Control rods should be used on flexible 
connectors in system.  Pull or junction boxes connected to isolated 
conduit shall be restrained same as the conduit.  Locations shall be as 
determined by the isolator supplier and shall include, but not be limited 
to: 

 
    1) At all drops to equipment connections.   
  
    2) At changes in direction of conduit.   
  
  3) At horizontal runs of conduit, not to exceed the following 

spacing as presented in Amber/Booth, design criteria 3. 
Isolated Equipment. 

 
    b. Isolated equipment 6 square feet and larger in cross sectional area or 

28" diameter and larger shall be protected in all planes by cable 
restraints.  Locations shall be determined by the isolator supplier and 
shall include but not be limited to: 

KC.G.CLIB.2010.001  Electrical Requirements 
16000-13 



Engineering Design Services, Inc.                                 Carothers Library Fire Code Upgrades 
0927  April 27, 2011 
 
 
 
    1) At all equipment connections.    
  
  2) At all equipment runs and equipment run ends transverse 

bracing and longitudinal bracing not to exceed previously 
specified spacing). 

 
  c. Isolated equipment under 4 square feet in cross sectional area or under 

26" diameter need not be additionally restrained. 
 
  3. Rigidly Mounted Equipment - Floor mounted and suspended equipment and vessels 

which weight over 300lbs shall be protected by properly sized anchor bolts or hanger 
rods and bracing.  The need for restraints in addition to anchor bolts shall be determined 
by and, if required, furnished by the supplier of the seismic restrains of the isolated 
equipment. 

   
  4. Rigidly Mounted Conduit - All uninsolated conduit 2-1/2" inside diameter and larger shall 

be protected in accordance with the Amber/Booth Guidelines.  Conduit suspended by 
hangers 12" or less in length from the top of the conduit to the bottom of the support for 
the hanger need not be restrained. 

  
  5. Rigidly Mounted Pull or Junction Boxes - All pull or junction boxes shall be protected as 

for rigidly mounted conduit. 
 
 D. Installation 
 
  1. All seismic restrains are to be securely anchored or fastened to the equipment and 

supporting structure in accordance with the approved submittal data. 
   
  2. Operating clearances are to be adjusted so that restraints do not interfere during normal 

operation of the equipment. 
   
  3. Upon completion of the installation, the supplier of the seismic restrains shall inspect 

and certify in writing to the architect that restraints have been installed properly and in 
accordance with the approved submittal. 

 
1.22 TEMPORARY LIGHT & POWER 
 

A. Under this Section of the specifications, this Contractor shall provide temporary electric 
service, sized suitable for construction for each trade. This contractor shall provide all 
material and labor for temporary electrical service per the local power company’s 
requirements and standards with all necessary panelboards, disconnect switches, 
transformers, conduit, wiring, etc. as required. This contractor shall pay all associated 
costs, up front. 

 
B. Where temporary electrical service cannot be obtained from the local power company, 

this contractor shall provide a temporary, on-site, electric generator with all necessary 
panelboards, disconnect switches, transformers, conduit, wiring, etc. as required. The 
fuel used for the generator shall be provided and paid for by this Contractor.  

 
C. This contractor shall provide a distribution system with circuits for receptacles and 

lighting as required for construction. This contractor shall maintain the temporary 
electrical system during construction and remove the system when construction is 
complete. 
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D. Under this section of the specifications, this Contractor shall provide and maintain 
temporary lighting based on using not less than one 100-watt lamp for each 100 square 
feet of building floor area and one duplex GFCI receptacle for each 200 square feet of 
building floor area. Where higher lighting intensities are required by Federal or State 
laws or otherwise specified, the above specified wattage shall be increased to provide 
the increase intensities. 

 
E. This contactor shall provide temporary power and telephone services from the local 

telephone company for site trailers, fax machines, computers, etc., per the general 
contractor’s direction. 

 
F. The service shall incorporate ground fault protection and comply with NEC Article 527 

and OSHA requirements. 
 
G. For the Tootell Building: existing lighting fixtures shall be removed for hard ceiling 

demolition. Upon completion of hard ceiling demolition, the existing fixtures shall be re-
installed and remain until completion of roof repairs. Roof repairs are being performed 
under separate contract. 

 
1.23 PERMITS 
 
 A.  Obtain all required electrical permits and pay all fees for same. 
 
 B. Provide to Engineer, in duplicate, a certificate of final inspection from the authority having 

jurisdiction for the electrical and systems. 
 
1.24   INSPECTION AND TESTS 
 
 A. During the progress of the work it shall be subject to the inspection of the Owner and to such 

other inspectors, as may have jurisdiction, including those of the Electric Company, Fire 
Department and the Telephone Company. 

 
 B. The Contractor shall be responsible for correct voltages, tap settings, trip settings and correct 

phasing on all equipment.  Secondary voltages shall be measured at the line side of the main 
breakers with the breakers in an open position, at panelboards, and at such other location on 
the distribution systems and branch circuits as directed by the Engineer. 

 
 C. At completion of the work, Contractor shall submit to the Owner's representative in writing a 

statement stating:  (1) that the work is complete; (2) that the entire installation is in 
accordance with the drawings and specifications; (3) that preliminary tests have been made; 
and (4) that the work is ready for final inspection and test. 

 
 D. A final inspection of the installation to determine compliance with the drawings and 

specifications will be made by the Owner's representative.  Work will be checked for quality 
of materials, quality of workmanship, proper installation and finished appearance.  The 
electrical contractor shall provide the services of the project electrical foreman for inspection 
purposes.  The foreman shall remove and reinstall wiring devices, junction box covers, 
panelboard trims, switchboard covers, terminal box covers, ceiling tiles, lighting fixtures, etc. 
as required to facilitate any inspections required by the Owner's representative. 

 
E. The Contractor shall arrange and conduct operating tests on all equipment in the presence of 

the Owner's representative.  The components parts of systems and the various systems shall 
be demonstrated to operate in accordance with the requirements and intent of this 
specification.  Any non-complying or defective materials or workmanship disclosed as a result 
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of the inspection and tests shall be corrected promptly by the Contractor, and the tests 
repeated as often as necessary until approved and accepted by the Owner's representative. 

 
F. The Contractor shall visit the site to acquaint himself with existing conditions.  No extra 

compensation will be paid for failure to comply with this paragraph. 

 

1.25   DRAWINGS 

A.  The drawings show the layout of the electrical systems and indicate the approximate 
locations of outlets, apparatus, and equipment.  The runs of feeders and branches as shown 
on the drawings are schematic only.  The exact routing of branch circuits and feeders shall 
be determined by the structural conditions and possible obstructions.  This shall not be 
construed to mean that the design of the systems may be changed, but refers only to exact 
runs between given points.  The Engineer reserves the right to revise the drawings from time 
to time to indicate changes in the work. 

 
 B. The Contractor shall consult and review all contract and reference drawings which may affect 

the location of any outlets, apparatus and equipment to avoid any possible interference and 
permit full location of outlets, apparatus and equipment up to the time of rough-in is reserved 
by the Engineer and such change shall be made without additional expense to the Owner. 

 
 C. It shall be the responsibility of this Contractor to see that all electrical equipment such as 

junction and pull boxes, panelboards switches, controls and such other apparatus as may 
require maintenance and operation from time to time is made accessible.  Although the 
equipment may be shown on the drawings in certain locations, the construction may disclose 
the fact that such locations do make its position accessible.  In such cases this Contractor 
shall call the attention of the Engineer to the condition before advancing the construction to a 
state where a change will reflect additional expense to the Owner. 

 
1.26   OPERATING, INSTRUCTION AND MAINTENANCE MANUALS 
 

A. Refer to Section 01700 – CONTRACT CLOSEOUT for submittal procedures pertaining to 
operating and maintenance manuals. 

 
B. Each copy of the approved operating and maintenance manual shall contain copies of approved 

shop drawings, equipment literature, cuts, bulletins, details, equipment and engineering data 
sheets and typewritten instructions relative to the care and maintenance for the operation of the 
equipment, all properly indexed.  Each manual shall have the following minimum contents: 

 
1. Table of Contents. 

 
2. Introduction: 

 
a. Explanation of manual and its purpose and use. 
b. Description of the electrical systems. 
c. Safety precautions necessary for equipment. 
d. Illustrations, schematics and diagrams. 
e. Installation drawing. 
 

3. Maintenance: 
 

a. Maintenance and lubricating instructions. 
b. Replacement charts. 
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c. Trouble-shooting charts for equipment components. 
d. Testing instructions for each typical component. 
e. Two (2) typed sets of instructions for ordering spare parts.  Each set shall include name, 

price, telephone number and address of where they may be obtained. 
 

4. Manufacturer’s Literature: 
 

a. All of the equipment for which shop drawings have been submitted and approved. 
 
1.27   MATERIALS 
 

A.  All materials furnished under this Division shall be U.L. listed, labeled and approved for the 
use intended. 

 
B. All computerized equipment shall be year 2000 (Y2K) compliant. 

 
1.28   BIDDER'S REPRESENTATION 
 
 A.  By the act of submitting a bid for the proposed contract, the Bidder represents that: 
 
  1.  The Bidder and all subcontractors the Bidder intends to use have carefully and 

thoroughly reviewed the drawings, specifications and other construction contract 
documents and have found them complete and free from ambiguities and sufficient 
for the purpose intended; further that,  

  
  2.  The Bidder and workmen, employees and subcontractors the Bidder intends to use 

are skilled and experienced in the type of construction represented by the 
construction contract documents bid upon; further that, 

 
  3.  Neither the Bidder nor any of the Bidder's employees, agents, intended suppliers or 

subcontractors have relied upon any verbal representations, allegedly authorized or 
unauthorized from the Owner, or the Owner's employees or agents including 
architects, engineers or consultants, in assembling the bid figure; and further that, 

 
4. The bid figure is based solely upon the construction contract documents and 

properly issued written addenda and not upon any other written representation. 
 

1.29  SUPPLEMENTARY SUPPORTING STEEL 
 
A. Provide all supplementary steelwork required for mounting or supporting equipment and 

materials. 
 

B. Steelwork shall be firmly connected to building construction as required. 
 

C. Steelwork shall be of sufficient strength to allow only minimum deflection in conformity with 
manufacturer’s published requirements. 

 
D. All supplementary steelwork shall be installed in a neat and workmanlike manner parallel to 

floor, wall and ceiling construction:  all turns shall be made at forty-five and ninety degrees, 
and/or as dictated by construction and installation conditions. 

 
E. All manufactured steel parts and fittings shall be galvanized. 

 
1.30 DEMOLITION 
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A. Prior to submitting bid, visit site and identify existing conditions and difficulties that will 
affect work of this section. Renovation work will require careful site examination prior to 
bidding. No compensation will be granted for additional work caused by unfamiliarity 
with site conditions that are visible or readily construed by an experienced observer. 
Field verify measurements and circuiting arrangements that are as shown on Drawings. 
The electrical contractor shall review all of the architects and other trades drawings to 
verify all areas of renovation and to get a complete understanding of the demolition work 
required by this project. 

 
 B. Field verify that abandoned wiring and equipment serve only abandoned facilities. 
 

C. Demolition drawings are based on casual field observation and existing record 
documents. Report discrepancies to Architect/Engineer before disturbing existing 
installations. These drawings have been compiled from the best available information 
and are not intended to limit the scope of the work.  The electrical contractor may 
encounter hidden or covered conditions, not indicated in these documents, requiring the 
electrical contractor to provide additional work for the completion of his or her contract.  
It will be assumed that the contractor has inspected the site prior to bidding and verified 
the information supplied herein and additional work required. Beginning of demolition 
means the contractor accepts existing conditions. Refer to all construction documents to 
gain a complete understanding of the demolition work required. 

 
 D. Cut, remove and legally dispose of selected electrical equipment, components and 

materials as indicated, including, but not limited to, removal of electrical items indicated 
to be removed and items made obsolete by the work. Disconnect and remove all 
fixtures, wiring devices, conduit and fittings, wiring & cable, fire alarm 
devices/components, hangers, supports, wireways, and all other electrical components 
made obsolete by this project. The Owner reserves the option of salvage rights to 
demolished material and removed equipment. The contractor shall coordinate with the 
owner's representative to obtain a list of materials and removed equipment to be turned 
over to the Owner. All other material and removed equipment not being salvaged by the 
Owner shall be disposed of by the contractor. Place all demolished electrical materials 
except hazardous materials (PCB lighting ballasts, fluorescent lamps, etc.) as 
determined by the Authority having jurisdiction in General Contractor’s dumpster.  All 
hazardous electrical materials shall be legally disposed of by the Electrical 
Subcontractor. 

 
 E. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal. 
 
 F. Maintain access to existing electrical installations which remain active. Modify 

installation or provide access panels as appropriate. Temporary wall openings and/or 
modifications required for removal/installation of equipment shall be provided as needed 
and coordinated with the General Contractor. All HVAC units scheduled to be removed 
or re-located shall be done so by the HVAC contractor. The electrical contractor shall 
disconnect and make-safe for removal. 

 
 G. Provide temporary wiring and connections to maintain existing systems in service during 

construction.  When work must be performed on energized equipment or circuits use 
personnel experienced in such operations. 

 
 H. Existing Electrical Service: Maintain existing system in service until new system is 

complete and ready for service.  Disable system only to make switchovers and 
connections.  Obtain permission from Owner and Architect/Engineer at least 72 hours 
before partially or completely disabling system.  Minimize outage duration.  Make 
temporary connections to maintain service in areas adjacent to work area as required. 
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I. Existing Fire Alarm System: Maintain the existing system in service until the 
modified/expanded system is tested and accepted by the fire department.  Disable 
system only to make switchovers and connections.  Notify Owner, Architect/Engineer 
and local fire department at least ten days before partially or completely disabling 
system.  Minimize outage duration.  Make temporary connections to maintain service in 
areas adjacent to work area as required or provide a "fire-watch" system coordinated 
with the local fire department. 

 
 J. Existing Telephone System: Maintain existing system in service until new system is 

complete and ready for service. Disable system only to make switchovers and 
connections.  Notify Owner, Architect/Engineer and Telephone Utility Company at least 
72 hours before partially or completely disabling system.  Minimize outage duration.  
Make temporary connections to maintain service in areas adjacent to work area. 

 
 K. Extend existing electrical installations as called for on the drawings. 
 
 L. Remove, relocate, and extend existing installations to accommodate new construction. 
 
 M. Remove abandoned wiring to source of supply. 
 
 N. Remove exposed abandoned conduit, including abandoned conduit above accessible 

ceiling finishes. Cut conduit flush with walls and floors, and patch surfaces. 
 
 O. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if 

conduit servicing them is abandoned and removed.  Provide blank cover for abandoned 
outlets which are not removed. 

 
 P. Disconnect and remove abandoned panelboards and distribution equipment. 
 
 Q. Disconnect and remove electrical devices and equipment serving utilization equipment 

that has been removed. 
 

R. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and 
other accessories. 

 
 S. Disconnect and remove other systems and equipment within the work area made 

obsolete by this work. 
 
 T. Protect all existing walls, floors, ceilings, light fixtures, etc. which are to remain & to 

prevent damage during all construction phases. Repair adjacent construction and 
finishes damaged during demolition and extension work. Provide and maintain 
temporary partitions or dust barriers adequate to prevent the spread of dust and dirt to 
adjacent areas. Protect the structure, furnishings, finishes, and adjacent materials not 
indicated or scheduled to be removed.  Protect the electrical work and the work of 
others in a manner best suited to the particular case.  Correct any damage done to any 
work at no additional cost. 

 
 U. Maintain access to existing electrical installations which remain active.  Modify 

installation or provide access panel as appropriate. 
 
 V. Extend existing installations using materials and methods compatible with existing 

electrical installations, or as specified. 
 
 W. Clean and repair existing materials and equipment which remain or are to be reused. 
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 X. Panelboards: Clean exposed surfaces and check tightness of electrical connections.  

Replace damaged circuit breakers and provide closure plates for vacant positions.  
Provide typed circuit directory showing revised circuiting arrangement. 

 
Y. Luminaires: Remove existing luminaires for cleaning.  Use mild detergent to clean all 

exterior and interior surfaces; rinse with clean water and wipe dry.  Replace lamps   
ballasts and broken electrical parts. 

 
PART 2 - PRODUCTS 
 
2.1 CONDUIT 
 
 A. Minimum Size:  ¾-inch, unless otherwise specified. 

 
 B. Underground Installations: 
  1. More than Five Feet from Foundation Wall:  Use thick wall nonmetallic 

conduit concrete encased. 
2. Within Five Feet from Foundation Wall:  Use rigid steel conduit concrete 

encased.   
3. In or Under Slab on Grade: Use plastic coated conduit. 

  4. Minimum Size: 1-inch. 
 
 C. Outdoor Locations, Above Grade:  Use rigid steel conduit. 
 
 D. In Slab Above Grade: 

1. Use rigid steel conduit. 
  2. Maximum Size Conduit in Slab:  ¾ inch (19 mm); ½ inch (13 mm) for 

conduits crossing each other. 
 
 E. Wet and Damp Locations:  Use rigid aluminum conduit. 
 
 F. Dry Locations: 

1. Concealed and in Cable-Tray:  Use metal clad (MC) cable (see Division 1). 
2. Exposed: (Unfinished or utility spaces) Use electrical metallic tubing. 

 
 G. Metal conduit: Rigid Steel Conduit shall comply with ANSI C80.1 and be heavy wall zinc 

coated steel. Rigid Aluminum Conduit shall comply with ANSI C80.5. Intermediate Metal 
Conduit (IMC) shall be rigid steel. Fittings and Conduit Bodies shall comply with 
ANSI/NEMA FB 1 and material to match conduit. Acceptable manufacturers are 
Western Tube and Conduit Company, Allied Tube and Conduit Company and Triangle 
Wire and Cable, Inc. 

 
 H. Flexible metal conduit shall be interlocked aluminum contruction. Fittings shall comply 

with ANSI/NEMA FB 1. Acceptable manufacturers are AFC Cable Systems, Electri-Flex 
Company and Eastern Flexible Conduit Technologies. All flexible conduits shall include 
a grounding conductor. 

  
 I. Electrical metallic tubing (EMT) shall comply with ANSI C80.3; galvanized zinc coated 

steel tubing. Fittings and Conduit Bodies shall comply with ANSI/NEMA FB 1; steel, 
compression or set screw type. Acceptable manufacturers are Western Tube and 
Conduit Company, Allied Tube and Conduit Company and Triangle Wire and Cable, Inc. 

  
 J. Nonmetal conduit shall comply with NEMA TC 2; Schedule 40 PVC, or as indicated on 

plans. Fittings and Conduit Bodies shall comply with NEMA TC 3. Acceptable 
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manufacturers are Carlon or approved equal. 
    

K. Flexible nonmetallic conduit (Sealtite) shall be UL and CSA listed for purpose specified 
and shown. Acceptable manufacturers are Carlon or approved equal. 

 L. Install conduit in accordance with NECA "Standard of Installation." Install nonmetallic 
conduit in accordance with manufacturer's instructions. 

 
 M. Arrange supports to prevent misalignment during wiring installation. Support conduit 

using coated steel or malleable iron straps, lay-in adjustable hangers, clevis hangers, 
and split hangers. Group related conduits; support using conduit rack. Construct rack 
using steel channel; provide space on each for 25 percent additional conduits. Fasten 
conduit supports to building structure and surfaces under provisions of Division 1. Do 
not support conduit with wire or perforated pipe straps.  Remove wire used for 
temporary supports. Do not attach conduit to ceiling support wires. 

 
 N. Arrange conduit to maintain headroom and present neat appearance. Route exposed 

conduit parallel and perpendicular to walls. Route conduit installed above accessible 
ceilings parallel and perpendicular to walls. Route conduit in and under slab from point-
to-point. Do not cross conduits in slab. 

 
 O. Maintain adequate clearance between conduit and piping. Maintain 12-inch (300 mm) 

clearance between conduit and surfaces with temperatures exceeding 104 degrees F 
(40 degrees C). 

 
 P. Cut conduit square using saw or pipe cutter; de-burr cut ends. Bring conduit to shoulder 

of fittings; fasten securely. Join nonmetallic conduit using cement as recommended by 
manufacturer.  Wipe nonmetallic conduit dry and clean before joining.  Apply full even 
coat of cement to entire area inserted in fitting.  Allow joint to cure for 20 minutes, 
minimum. Use conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in 
damp and wet locations and to cast boxes. 

 
 Q. Install no more than equivalent of three 90-degree bends between boxes.  Use conduit 

bodies to make sharp changes in direction, as around beams.  Use hydraulic one-shot 
bender to fabricate or factory elbows for bends in metal conduit larger than 2 inch (50 
mm) size. 

 
 R. Avoid moisture traps; provide junction box with drain fitting at low points in conduit 

system. Provide suitable fittings to accommodate expansion and deflection where 
conduit crosses seismic, control and expansion joints. All expansion and deflection 
fittings shall have a ground strap. Provide suitable pull string in each empty conduit 
except sleeves and nipples. Use suitable caps to protect installed conduit against 
entrance of dirt and moisture. 

 
 S. Ground and bond conduit under provisions of NEC 250. 
 
2.2 BUILDING WIRE & CABLE 
 

A. Building Wire and Cable shall be copper with 600V insulation rated at 75°C minimum, 
Type XHHW insulation for feeders and branch circuits larger than #3 AWG; Type 
THHN/THWN insulation for feeders and branch circuits #4 AWG and smaller. 

 
B. Conductors shall be of soft drawn 98% minimum conductivity properly refined copper, 

solid construction where No. 10 AWG and smaller, stranded construction where No. 8 
AWG and larger. 
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C. Exterior of wires shall bear repetitive markings along their entire length indicating 

conductor size, insulation type and voltage rating. 
 
D. Exterior of wires shall be color coded, so as to indicate a clear differentiation between 

each phase and between each phase and neutral.  In all cases, grounded neutral wires 
and cables shall be identified by the colors “white” or “gray”.  In sizes and insulation 
types where factory applied colors are not available, wires and cables shall be color 
coded by the application of colored plastic tapes in overlapping turns at all terminal 
points, and in all boxes in which splices are made.  Colored tape shall be applied for a 
distance of 6 inches along the wires and cables, or along their entire extensions beyond 
raceway ends, whichever is less. 

 
E. Final connections to motors shall be made with 18” of neoprene sheathed flexible 

conduit. 
 
F. Minimum branch circuit conductor size shall be No. 12 AWG installed in conduit.  Motor 

control circuit wiring shall be minimum No. 14 AWG installed in conduit. 
 
G. Fire alarm and security system wiring shall be No. 16 twisted non-shielded pairs for 

alarm and trouble circuits and a minimum of #14 AWG for device power, control and 
alarm annunciation circuits. 

 
H. Other wires and cables required for the various systems described elsewhere in this 

section of the Specifications shall be as specified herein, as shown on the Contract 
Drawings, or as recommended by the manufacturer of the specific equipment for which 
they are used, all installed in conduit. 

 
I. Metal clad sheathed cable NFPA 70, type MC may be used for branch circuitry where 

shown and where run concealed and not subject to physical damage.  All branch circuits 
shall be run in conduit from the panelboard to the first outlet.  All type MC cable used 
shall contain a full size insulated ground conductor.  All conductors shall be copper.  All 
type MC cable insulation used shall have voltage rating of 600 volts, shall have a 
temperature rating of 75° C, and shall be thermoplastic material.  Armor material shall 
be steel and armor design shall be interlocked metal tape.  Fire alarm rated MC cable 
may be used for fire alarm work where concealed and approved by the local Fire 
Marshal. 

 
J. Metal-Clad cable (Type MC) for circuits supplying computer equipment, electronic 

discharge lighting and other sensitive electronic equipment shall consist of 90°C THHN 
copper conductors with insulated ground and oversized neutral conductor (or one full 
size neutral conductor for each phase conductor). Cable shall be U.L. listed/labeled, and 
shall meet the requirements of NEC Art. 334 and 675. 

 
K. Use armored cable (AFC Type HCF-90 or equal) for branch circuits and feeders in 

areas of patient care in hospitals, nursing homes and medical centers, medical office 
buildings and nurses’ office areas of schools. This cable shall consist of 90°C THHN 
copper conductors with combined armor/bond wire (equipment) plus a green insulated 
ground (redundant). Use insulated bushings. Cable shall be U.L. listed/labeled, and 
shall meet the requirements of NEC Art. 333, 517 and 645. 

 
L. Use armored cable (AFC Type HCF-90 or equal) for branch circuits and feeders in all 

buildings in the following areas; data processing systems, places of assembly, under 
raised floors, above suspended ceilings and in other environmental air-handling spaces. 
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This cable shall consist of 90°C THHN copper conductors with combined armor/bond 
wire (equipment) plus a green insulated ground (redundant). Use insulated bushings. 
Cable shall be U.L. listed/labeled, and shall meet the requirements of NEC Art. 333, 517 
and 645. 

 
M. Mineral-insulated metal-sheathed fire-resistive cables, type MI, shall consist of a factory 

assembly of one or more solid copper conductors insulated with highly-compressed 
magnesium oxide and enclosed in a seamless, liquid and gas-tight continuous copper 
sheath. Cables shall be rated for 600 volts. Cable shall comply with Article 330 of the 
National Electrical Code. Cables shall be classified by Underwriters Laboratories, Inc. 
as having a 2-hour fire resistive rating. Cable terminations shall be made with UL listed 
mineral-insulated cable fittings.  Installation of MI cables shall be in accordance with the 
manufacturer’s instructions. Cables shall be as manufactured by Pyrotenax USA, Inc., 
or approved equal. 

 
N. Wiring materials except MI cable shall be manufactured by Triangle, Essex, General 

Cable, AFC, Southwire or equal. 
 

O. Concealed Dry Interior Locations:  Use only building wire Type THHN/THWN or XHHW 
insulation in raceway, or metal clad cable where concealed and code acceptable.  

 
P. Exposed Dry Interior Locations:  Use only building wire, Type THHN/THWN or XHHW 

insulation, in raceway.  
 

Q. Above Accessible Ceilings:   Use only building wire, Type THHN/THWN or XHHW  
insulation, in raceway or metal clad cable where code acceptable.  

 
R. Wet or Damp Interior Locations:  Use only building wire, Type THHN/THWN or XHHW  

insulation, in raceway.  
 

S. Exterior Locations:  Use only building wire, Type THHN/THWN or XHHW insulation, in 
raceway.  

 
T. Underground Installations:  Use only building wire, Type THHN/THWN or XHHW 

insulation, in raceway.  
 

U. Wiring methods, in general, are as follows: 
 
 1. Galvanized rigid steel conduit shall be used for telephone system sleeves for 

main cable runs between floors, closets, etc. and for sweeps, bends, etc. in 
ductbanks and as specifically noted on the plans. EMT shall be used generally for 
exposed circuiting in unfinished spaces. Metal clad cable (type MC) may be used 
for branch circuiting and fire alarm rated MC cable for fire alarm circuiting where 
run concealed and where code acceptable.  

 
 2.  To prevent transmittal of vibration to conduit, connections to any vibration 

producing equipment (i.e. transformers, motors, etc.) shall be terminated by 18 
inches of flexible metal conduit. Where flexible connections are exposed to grease 
and oil, liquid-tight flexible metal conduit shall be used. 

 
3.  In general, no splices or joints shall be permitted in either feeders or branches 
except at outlets or accessible junction boxes. Splices in wire #8 AWG and smaller 
shall be pigtail type, made mechanically tight. All conduit systems shall be 
complete. 
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 4.  Raceway, boxes, etc., run on walls in wet areas which are subject to being 

washed down, shall be mounted on the walls with 1/4" stand-offs. All boxes shall 
be cast type. 

 
V. Route wire and cable as required to meet the Project Conditions. Install cable in 

accordance with the NECA "Standard of Installation." Use solid conductor for feeders 
and branch circuits 10 AWG and smaller. Use stranded conductors for control circuits. 
Use conductor not smaller than 12 AWG for power and lighting circuits. Use conductor 
not smaller than 16 AWG for control circuits. Use 10 AWG conductors for 20 ampere, 
120 volt branch circuits longer than 75 feet (25 m). Use 10 AWG conductors for 20 
ampere, 277 volt branch circuits longer than 200 feet (160 m). Pull all conductors into 
raceway at same time. Use suitable wire pulling lubricant for building wire 4 AWG and 
larger. Protect exposed cable from damage.  

W. Support cables above accessible ceiling, using spring metal clips or metal cable ties to 
support cables from structure or ceiling suspension system, cables that are not part of 
the ceiling system cannot be supported from ceiling supports.  Do not rest cable on 
ceiling panels. Use suitable cable fittings and connectors. Neatly train and lace wiring 
inside boxes, equipment, and panelboards.  

 
X. Clean conductor surfaces before installing lugs and connectors. Make splices, taps, and 

terminations to carry full ampacities of conductors with no perceptible temperature rise. 
Use suitable reducing connectors or mechanical connector adapters for connecting 
aluminum conductors to copper conductors. Use split bolt connectors for copper 
conductor splices and taps, 6 AWG and larger.  Tape un-insulated conductors and 
connector with electrical tape to 150 percent of insulation rating of conductor. Use 
solderless pressure connectors with insulating covers for copper conductor splices and 
taps, 8 AWG and smaller. Use insulated spring wire connectors with plastic caps for 
copper conductor splices and taps, 10 AWG and smaller. Identify and color code wire 
and cable.  Identify each conductor with its circuit number or other designation 
indicated. 

 
2.3 BOXES 
 

A. Outlet Boxes: 
 

1. Each outlet in wiring or raceway systems shall be provided with an outlet box to suit 
conditions encountered.  Boxes installed in normally wet locations shall be of cast-metal 
type having hubs.  Concealed boxes shall be cadmium plated or zinc coated sheet 
metal type.  Old work boxes with Madison clamps are not allowed in new construction. 

 
2. Each box shall have sufficient volume to accommodate number of conductors in 

accordance with requirements of NFPA 70. Boxes shall not be less than 1-1/2” deep 
unless shallower boxes are required by structural conditions and are specifically 
approved by Architect. Ceiling and bracket outlet boxes shall not be less than 4” 
octagonal except that smaller boxes may be used where required by particular fixture to 
be installed.  Flush or recessed fixtures shall be provided with separate junction boxes 
when required by fixture terminal temperature requirements. Switch and receptacle 
boxes shall be 4” square or of comparable volume. Luminaire and equipment supporting 
boxes shall be rated for weight of equipment supported; include 1/2 inch (13 mm) male 
fixture studs where required. 

 
3. Acceptable Manufacturers: 

 
a. Appleton 
b. Crouse Hinds 
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c. Steel City 
d. RACO 

 
B. Pull and Junction Boxes:  Where necessary to terminate, tap off, or redirect multiple 

raceway runs or to facilitate conductor installation, furnish and install appropriately 
designed boxes.  Boxes shall be fabricated from code gauge steel assembled with 
corrosion resistant machine screws.  Box size shall be as required by Code.  Where 
intermediate cable supports are necessary because of box dimensions, provide 
insulated removable core brackets to support conductors.  Junction boxes are to be 
equipped with barriers to separate circuits.  Where splices are to be made, boxes shall 
be large enough to provide ample work space.  All conductors in boxes are to be clearly 
tagged to indicate characteristics.  Boxes shall be supported independently of raceways.  
Junction boxes in moist or wet areas shall be galvanized type.  Boxes larger than 4 
inches square shall have hinged covers.  Boxes larger than 12 inches in one dimension 
will be allowed to have screw fastened covers, if a hinged cover would not be capable of 
being opened a full 90 degrees due to installation location. 

 
C. Fiberglass Handholes shall be die molded glass fiber. Cable Entrance shall be pre-cut 

6-inch x 6-inch (150 mm x 150 mm) cable entrance at center bottom of each side. Cover 
shall be glass fiber weatherproof cover with nonskid finish.  

 
D. Install boxes in accordance with NECA "Standard of Installation." Install in locations as 

shown on Drawings, and as required for splices, taps, wire pulling, equipment 
connections and compliance with regulatory requirements.  

 
E. Set wall mounted boxes at elevations to accommodate mounting heights indicated or 

specified in section for outlet device. Electrical boxes are shown on drawings in 
approximate locations unless dimensioned.  Adjust box location up to 10 feet (3m) if 
required to accommodate intended purpose. Orient boxes to accommodate wiring 
devices. Maintain headroom and present neat mechanical appearance.  

 
F. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 

only. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches 
(150 mm) from ceiling access panel or from removable recessed luminaire. Install boxes 
to preserve fire resistance rating of partitions and other elements, using materials and 
methods specified in Division 7.  

 
G. Coordinate mounting heights and locations of outlets mounted above counters, 

benches, and backsplashes. Locate outlet boxes to allow luminaires positioned as 
shown on reflected ceiling plan. Align adjacent wall mounted outlet boxes for switches, 
thermostats, and similar devices.  

 
H. Use flush mounting outlet box in finished areas. Locate flush mounting box in masonry 

wall to require cutting of masonry unit corner only.  Coordinate masonry cutting to 
achieve neat opening. Do not install flush mounting box back-to-back in walls; provide 
minimum 6 inches (150 mm) separation.  Provide minimum 24 inches (600 mm) 
separation in acoustic rated walls. Secure flush mounting box to interior wall and 
partition studs.  Accurately position to allow for surface finish thickness. Use stamped 
steel bridges to fasten flush mounting outlet box between studs. Install flush mounting 
box without damaging wall insulation or reducing its effectiveness.  

 
I. Use adjustable steel channel fasteners for hung ceiling outlet box. Do not fasten boxes 

to ceiling support wires. Support boxes independently of conduit. Use gang box where 
more than one device is mounted together.  Do not use sectional box. Use gang box 
with plaster ring for single device outlets. Use cast outlet box in exterior locations 
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exposed to the weather and wet locations. Use cast floor boxes for installations in slab 
on grade; formed steel boxes are acceptable for other installations. Set floor boxes 
level.  

 
J. Large Pull Boxes:  Use hinged enclosure in interior dry locations, surface-mounted cast 

metal box in other locations. 
 

K. Adjust floor box flush with finish flooring material. Adjust flush-mounting outlets to make 
front flush with finished wall material. Install knockout closures in unused box openings. 

 
2.4 WIRING DEVICES 
 

A. Provide wiring device type plates for all wall-mounted devices.  All wall plates shall be either 
brushed aluminum or smooth high impact nylon for all public areas as directed by the Architect.  
Provide galvanized steel for all Utility, Electric and Mechanical Rooms. Colors of wall plates as 
directed by the Architect. 

 
B. Wiring devices standard for the project (i.e., with no specific type indicated) shall conform to the 

following: 
 

1. Visible part colors of wiring devices shall be as directed by the Architect for all public areas.  
Provide Ivory colored devices for all Utility, Electrical and Mechanical rooms. 

 
2. Exclude compact type devices. 

 
C. Wiring device switches shall be toggle type, A.C. quiet design, specification grade, 20 amps on 

120 volt circuits.  Switches shall be mounted 48” to center line above finished floor unless noted 
otherwise. Equivalent 277 volt 20 amp switches shall be used where required. 

 
1. Single pole switch shall be equal to Hubbell No. HBL 1221. 

 
2. Double pole switch shall be equal to Hubbell No. HBL 1222. 

 
3. Three-way switch shall be equal to Hubbell No. HBL 1223 

 
4. Four-way switch shall be equal to Hubbell No. HBL 1224 

 
5. Single pole pilot light switch shall be equal to Hubbell No. HBL 1221PL. 

 
D.  Standard duplex convenience receptacles shall be 125 volt, 20 amps, three wire (two circuit 

wires plus ground), “U-slot” ground NEMA configuration 5-20R, specification grade.  
Receptacles shall be mounted 18” to center line above finished floor unless noted otherwise. 

 
1. Equal to Hubbell No. 5362. 

 
2. Where indicated on plans provide receptacles with ground fault current interrupters, UL 

Class A; 20A, 125V to be equal to Hubbell No. GF5362. 
 

E.  Non-standard convenience receptacles and special purpose power supply receptacles shall be 
as listed on plans. 

 
F. Weatherproof Receptacle Enclosures shall be NEMA 3R rated for rain-tight while-in-use, 

gasketed, impact resistant thermoplastic with hinged gasketed device cover. 
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G. Provide extension rings to bring outlet boxes flush with finished surface. Clean debris from outlet 
boxes. Install devices plumb and level. Install receptacles with grounding pole on top. Connect 
wiring device grounding terminal to branch circuit equipment grounding conductor. Use jumbo 
size plates for outlets installed in masonry walls. Install galvanized steel plates on outlet boxes 
and junction boxes in unfinished areas, above accessible ceilings, and on surface mounted 
outlets. 

 
H. Install wall switch 48 inches above finished floor to top of handle. On position shall be up. Install 

convenience receptacles 18 inches above finished floor. Install convenience receptacle 6 inches 
above backsplash of counter. Install dimmer switches 48 inches above finished floor to top. 

 
I. Coordinate all devices & outlets above, below or on casework with Architect & Owner in order to 

position at the proper height and proper location. 
 
J. Verify that each receptacle device is energized. Test each receptacle device for proper polarity. 

Test each GFCI receptacle device for proper operation. 
 

2.5 CABINETS & ENCLOSURES 
 

A. Cabinets shall be as follows: Boxes: Galvanized steel. Box Size:  As required and/or 
indicated on plans. Backboard:  Provide 3/4-inch thick plywood backboard for mounting 
terminal blocks.  Paint matte white. Fronts: Steel, flush type with concealed trim clamps, 
door with concealed hinge, and flush lock keyed to match branch circuit panelboard.  Finish 
with gray baked enamel. Knockouts:  As required and/or indicated on plans. Provide metal 
barriers to form separate compartments wiring of different systems and voltages. Provide 
accessory feet for free-standing equipment. 

 
B. Hinged Cover Enclosures shall be as follows: Construction: NEMA 250, Type 1, 3R, or 4  

steel enclosure, as required and/or indicated on plans. Covers:  Continuous hinge, held 
closed by flush latch operable by key or hasp and staple for padlock. Provide interior 
plywood panel for mounting terminal blocks and electrical components; finish with white 
enamel. Enclosure Finish:  Manufacturer's standard enamel. 

 
C. Install in accordance with NECA "Standard of Installation." Install enclosures and boxes 

plumb.  Anchor securely to wall and structural supports at each corner under the provisions 
of Section 16190. Install cabinet fronts plumb. 

 
D. Clean electrical parts to remove conductive and harmful materials. Remove dirt and debris 

from enclosure. Clean finishes and touch up damage. 
NEMA 

E. ICS 4 - Terminal blocks for industrial control equipment and systems. Power Terminals: Unit 
construction type with closed back and tubular pressure screw connectors, rated 600 volts. 
Signal and Control Terminals:  Modular construction type, suitable for channel mounting, 
with tubular pressure screw connectors, rated 300 volts. Provide ground bus terminal block, 
with each connector bonded to enclosure. 

 
F. Provide grounding provisions for all cabinets/enclosures and bond to grounding system as 

required per Code. 
 
2.6 GROUNDING & BONDING 
 

A. Ground all systems and equipment in accordance with best industry practice, the requirements 
of NFPA 70 and the following: 
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1. The ground bus of the main switchboard shall be connected to the main grounding electrode 
specified below by means of insulated conductors run in conduit. 

 
2. The main grounding electrode shall be an accessible point on the nearest metallic main 

water service pipe.  Connection shall be made on the street side of the main valve utilizing a 
ground clamp of a type specifically manufactured for the purpose.  Bonding jumpers shall be 
provided around the water meters and around insulating joints and/or sections. 

 
3. Establish a ground bonding connection from the effectively grounded structural building 

steel to each cold water main entering the building.  Each bonding connection shall consist 
of insulated conductors run in conduit. 

 
4. The water pipe ground shall be supplemented by: 

a. Additional electrodes (minimum of one setup) consisting of three (3) buried 3/4" 
diameter by 10’-0” long copperweld ground rods spaced 10’-0” apart, and provided in 
sufficient quantity so as to have measured resistance to ground of not more than 10 
ohms.  Provide independent certification confirming ground resistance at each test 
location.  Establish a bonding connection from the electrode consisting of green 
insulated conductors run in conduit and sized as indicated hereinafter for main and 
supply side of service bonding jumpers. 

b. Ground ring conductor (counterpoise) extending around the perimeter of the building. 
Bury counterpoise not less than 30 inches below grade and 10 feet from building 
foundation. Use tinned-copper conductor not less than #2/0AWG for counterpoise and 
for the tap to building steel. The counterpoise conductor trench shall be filled with 1” of 
Erico G.E.M. above and below the conductor. 

c. Ground the steel framework of the building with a ground rod at every column and at 
every other exterior column. The ground rods shall be located in the counterpoise trench 
and shall be attached to the counterpoise. The top of the ground rods shall not be less 
than 24” below grade. 

 
5. Provide grounding bonds between all metallic conduits of the light and power system which 

enter and leave cable chambers or other non-metallic cable pulling and splicing boxes.  
Accomplish this by equipping the conduits with bushings of the grounding type individually 
cross connected. 

 
6. Bond metallic conduits containing grounding electrode conductors and main bonding 

conductors to the ground bus service enclosure and/or grounding electrode at both ends of 
each run utilizing grounding bushings and jumpers. 

 
7. Provide grounding bonds for all metallic conduits of the light and power system which 

terminate in pits below equipment for which a ground bus is specified.  Accomplish this by 
equipping the conduits with bushings of the grounding type connected individually to the 
ground bus. 

 
8. Provide supplementary ground bonding where metallic conduits terminate at metal clad 

equipment (or at the metal pull box of equipment) for which a ground bus is specified.  
Accomplish this be equipping the conduits with bushings of the grounding type connected 
individually by means of jumpers to the ground bus.  Exclude the jumpers where directed.  
This exclusion will be required where an isolated ground for electronic equipment is to be 
maintained. 

 
9. Each grounding type bushing shall have the maximum ground wire accommodation 

available in standard manufacture for the particular conduit size.  Connection to bushing 
shall be with wire of this maximum size. 

 

KC.G.CLIB.2010.001  Electrical Requirements 
16000-28 



Engineering Design Services, Inc.                                 Carothers Library Fire Code Upgrades 
0927  April 27, 2011 
 
 

10. Bonding conductors on the load size of the service device and equipment grounding 
conductors shall be sized in relation to the fuses or trip size of the overcurrent device 
supplying the circuit. 

 
11. The central equipment for the fire protective alarm system, telephone system, data system 

(Data Rooms) and security system shall have its grounding terminal connected to the 
grounding electrode by means of a No. 6 green coded insulated conductor, run in 3/4" 
conduit.  Utilize a ground clamp of a type specifically manufactured for the purpose. 

 
12. Install rod electrodes per this section & in compliance with Code.  Install additional rod 

electrodes as required to achieve specified resistance to ground. Install 4/0 AWG bare 
copper wire in foundation footing as required. Provide isolated grounding conductor for 
circuits supplying personal computers as indicated on the plans. Equipment Grounding 
Conductor: Provide separate, insulated conductor within each feeder and branch circuit 
raceway. Terminate each end on suitable lug, bus, or bushing. Provide a 3/4” raceway with 
#6 AWG ground wire from main telephone terminal board to the service ground. 

 
13. Perform inspections and tests listed in NETA ATS, Section 7.13. Document test results in 

Record Documents. 
 

14. Swimming Pools, fountains & similar installations: Refer to NEC 680 for requirements for 
grounding and bonding. Provide all grounding and bonding per NEC 680 and 250. 

 
15. Provide a #6AWG insulated grounding conductor in 3/4" conduit to electrical service 

grounding electrode system. Leave 10'-0" of grounding conductor coiled at backboard. 
 
16. In raceways, use insulated equipment grounding conductors. 
 
17. Exothermic-welded connections shall be used for all connections to structural steel, ground 

rods, signal reference grid, counterpoise conductors and all underground connections, 
except those at test wells. 

 
18. Compression connectors (Ilsco type CRA or equal) shall be used for all equipment 

grounding conductor terminations. 
 
19. Provide an equipment grounding conductor to duct mounted electrical devices operating at 

120volts and above, including pumps, fans, lowers, air cleaners and heaters. Bond 
conductor to each unit and to air ducts. Use braided-type bonding straps. 

 
20. Provide a separate equipment grounding conductor to each electric water heater, heat-

tracing assembly and anti-frost heating cable. Bond conductor to heater units, piping, 
connected equipment and components. 

 
21.  Record locations of all ground rods, ground ring and water pipe connections on a set of as-

built plans and submit to the Architect and building Owner along with test certification.  
 
2.7 SUPPORTING DEVICES 
 
 A. Materials and Finishes:  Provide adequate corrosion resistance. Provide materials, 

sizes, and types of anchors, fasteners and supports to carry the loads of equipment and 
conduit.  Consider weight of wire in conduit when selecting products. Steel channel shall 
be galvanized. 

 
 B. Anchors and Fasteners: 
 1. Concrete Structural Elements:  Use precast insert system, expansion anchors. 
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 2. Steel Structural Elements:  Use beam clamps, or welded fasteners. 
 3. Concrete Surfaces:  Use self-drilling anchors or expansion anchors. 
 4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Use toggle bolts or 

hollow wall fasteners. 
 5. Solid Masonry Walls:  Use expansion anchors or preset inserts. 
 6. Sheet Metal:  Use sheet metal screws. 
 7. Wood Elements:  Use wood screws. 
 
 C. Installation: Install products in accordance with manufacturer's instructions. Provide 

anchors, fasteners, and supports in accordance with NECA "Standard of Installation". 
Do not fasten supports to pipes, ducts, mechanical equipment, and conduit. Do not use 
spring steel clips and clamps. Do not use powder-actuated anchors. Do no drill or cut 
structural members. Fabricate supports from structural steel or steel channel. Rigidly 
weld members or use hexagon head bolts to present neat appearance with adequate 
strength and rigidity. Use spring lock washers under all nuts. Install surface-mounted 
cabinets and panelboards with minimum of four anchors. In wet and damp locations use 
steel channel supports to stand cabinets and panelboards one inch off wall. Use sheet 
metal channel to bridge studs above and below cabinets and panelboards recessed in 
hollow partitions. 

 
 
2.8 ELECTRICAL IDENTIFICATION 
 
 A. Nameplates:  Engraved three-layer laminated plastic, black letters on white background. 

Locations: Each electrical distribution and control equipment enclosure, communication 
cabinets and power outlet faceplates indicating panel & circuit number the outlet is fed 
from. Letter Size: Use 1/8 inch letters for identifying individual equipment and loads. Use 
1/4 inch letters for identifying grouped equipment and loads. 

 
 B. Labels:  Embossed adhesive tape, with 3/16 inch white letters on black background.  

Use for identification of individual wall switches and receptacles and control device 
stations. In addition to nameplates as described above, use labels on all panelboards, 
disconnect switches and enclosed circuit breakers to identify where the equipment is fed 
from, voltage & phase. 

 
 C. Wire markers:  Tape, or tubing type wire markers. Locations:  Each conductor at 

panelboard gutters, pull boxes, outlet and junction boxes, and each load connection. 
Power and Lighting Circuits shall be marked with panel and branch circuit or feeder 
number as indicated on drawings. Control Circuits shall be marked with control wire 
number indicated on schematic and interconnection diagrams on drawings. 

 
D. Conduit markers: Corrosion and abrasion resistant. Location:  Furnish markers for each 

conduit longer than 6 feet (2 m). Spacing:  20 foot on center. Indicate voltage and 
phase. 

 
 E. All panelboards shall be provided with a typed (hand written is not allowed) circuit 

directory indicating the load fed by each circuit breaker and it’s location in the building. 
 
2.9 PANELBOARDS 
 
 A. Description:  NEMA PB1, circuit breaker type, lighting and appliance branch circuit 

panelboard. 
 
 B. Panelboard Bussing:  Bus bars shall be copper.  Provide copper ground bus bar in all 

panelboards. Provide additional 200% rated neutral bus bar and isolated ground bus bar as 
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indicated on plans, schedules, etc. 
 
 C. Minimum Integrated Short Circuit Rating: 10,000 amperes RMS symmetrical for 240 volt 

panelboards; 65,000 amperes RMS symmetrical for 480 volt panelboards, or as indicated. 
 
 D. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit 

breakers, with common trip handle for all poles, listed as Type SWD for lighting circuits, 
Type HACR for air conditioning equipment circuits, Class A ground fault interrupter circuit 
breakers where scheduled.  Do not use tandem circuit breakers. 

 
 E. Current Limiting Molded Case Circuit Breakers: NEMA AB 1, circuit breakers with integral 

thermal and instantaneous magnetic trip in each pole, coordinated with automatically 
resetting current limiting elements in each pole.  Interrupting rating 100,000 symmetrical 
amperes, let-through current and energy level less than permitted for same size Class RK-
5 fuse. 

  
 F. Enclosure: NEMA PB 1, Type 1. 
 
 G. Cabinet Box:  6 inches (153 mm) deep, 20 inches (508 mm) wide for 240 volt and less 

panelboards, 20 inches (508 mm) wide for 480 volt panelboards. 
 

H. Cabinet Front: Flush or Surface cabinet front as scheduled with concealed trim clamps, 
concealed hinge, metal directory frame, and flush lock all keyed alike.  Finish in 
manufacturer's standard ANSI 49 enamel. 

 
2.10 ENCLOSED CIRCUIT BREAKERS 
 

A. Enclosed Molded Case Circuit Breaker:  Comply with NEMA AB 1. Service Conditions: 86 
degrees F. and altitude of 1000 feet. Include provisions for padlocking. Provide insulated 
grounding lug in each enclosure. Provide Products suitable for use as service entrance 
equipment where so applied. Fabricate enclosure from steel. 

 
B. Install enclosed circuit breakers where indicated, in accordance with manufacturer's 

instructions. Install enclosed circuit breakers plumb.  Provide supports in accordance with 
these specifications. Height:  5 ft (1.6 M) to operating handle. Provide engraved plastic 
nameplates. 

 
C. Inspect each circuit breaker visually. Perform several mechanical ON-OFF operations on 

each circuit breaker. Verify circuit continuity on each pole in closed position. Determine that 
circuit breaker will trip on overcurrent condition, with tripping time to NEMA AB 1 
requirements. Include description of testing and results in test report. 

 
D. Adjust trip settings so that circuit breakers coordinate with other overcurrent protective 

devices in circuit. Adjust trip settings to provide adequate protection from overcurrent and 
fault currents. 

 
2.11 FUSES 
  

A. Cartridge fuses shall be as follows: 
 

1. Provide a complete set of fuses for each item of fusible type equipment.  Fusible equipment 
furnished by other contractors will be complete with fuses. 
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2. Secondary system fuses, rated at 600 volts or less, shall be UL listed and constructed in 
conformance with the applicable standards set forth by NEMA and ANSI.  All fuses of a 
particular class shall be of same manufacturer. 

 
3. Regardless of actual fault current, they shall, at full recovery voltage, be capable of safely 

interrupting fault currents of 200,000 amperes RMS symmetrical or 340,000 amperes RMS 
asymmetrical, deliverable at the line side of the fuse. 

 
4. Circuits 0-600 amperes shall be protected by the equal of Bussman “Low Peak” current 

limiting fuses, LPN-RK (250 volts), LPS-RK (600 volts), UL class RK-1. 
 

5. Fuses shall be suitable for application to fuse gaps which reject other types of fusing. 
 

6. Supply 10% spare fuses of each size and type 60 amps and less.  Supply three (3) spare 
fuses for each size and type over 60 amps. 

 
B. Cartridge fuses shall be manufactured by Bussman, Gould or Littlefuse. 

 
C. Install fuse with label oriented such that manufacturer, type, and size are easily read. 

 
2.12 INTERIOR LUMINAIRES 
  

A. Lighting fixtures shall be in accordance with identifications on the drawings and the 
following: 

 
B. Finishes shall be as selected by the Architect or as indicated on the plans. 
 
C. Any additional appurtenances required for installation and operation, where same are not 

covered by the identification used on the drawings, shall be included. Lighting fixtures and 
equipment shall be furnished complete, wired and assembled, including canopies, lamps 
and other incidental items. Install specified lamps in each luminaire. 

 
D. Recessed fixtures shall be coordinated with ceiling construction. 
  
E. Exact location of all fixtures shall be confirmed with Architect prior to rough-in. Install surface 

mounted luminaires and exit signs plumb and adjust to align with building lines and with 
each other.  Secure to prevent movement. 

 
F. Locate recessed ceiling luminaires as indicated on reflected ceiling plan. Install recessed 

luminaires to permit removal from below. Install recessed luminaires using accessories and 
firestopping materials to meet regulatory requirements for fire rating. Install clips to secure 
recessed grid-supported luminaires in place.  Install wall mounted luminaires, and exit signs 
at height as scheduled.  Install accessories furnished with each luminaire. Connect 
luminaires, and exit signs to branch circuit outlets using flexible conduit. Recessed fixtures 
throughout shall have their components, wiring and external connections coordinated for 
use in ceilings utilized as air handling plenums. Install recessed luminaires to permit removal 
from below. Install recessed luminaires using accessories and firestopping materials to meet 
regulatory requirements for fire rating. Install clips to secure recessed grid-supported 
luminaires in place 

 
G. Fixtures for use outdoors or in areas designated as damp locations, shall be suitably 

gasketed and UL listed for such applications. All exposed lamp fluorescent fixtures specified 
for use under cabinets/above counters, strip fixtures, etc… shall have lamps fitted with 
safety tube covers with end caps, Bergen Industries "Tube-Guard" or equal 
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H. All ballasts or transformers for discharge type lamps shall be for 60-cycles operation. All 
ballasts or transformers for discharge or fluorescent type lamps shall be high power factor 
type. 

  
 I. Make wiring connections to branch circuit using building wire with insulation suitable for 

temperature conditions within luminaire. 
 
J. In-line fuses shall be provided for all ballast and transformers. Make wiring connections to 

branch circuit using building wire with insulation suitable for temperature conditions within 
luminaire 

 
K. Ballasts for T5 and T8 fluorescent lamps shall be electronic high frequency electronic type 

(20 KHZ or greater) type “P”, class “A” sound-rated, instant start and parallel wired such that 
if one lamp burns out the remaining lamps stay lit.  Electronic ballasts shall comply with UL 
935, ANSI C82.1, CBM certified and meet FCC standards for EMI/RFI (FCC 47 CFR Part 18 
non-consumer) with a total harmonic distribution of less than 20%.  Ballasts shall carry a 
manufacturer’s warranty of five (5) years and be manufactured by Osram Sylvania, 
Magnetek, Advance, or approved equal. Remote ballasts shall be standard core and coil 
type “P”, sound rating “A”. 

 
L. All fluorescent dimming ballasts shall be continuous, flicker-free and be capable of dimming 

down the measured light from 100% to 1% of the lamps light output. All fluorescent dimming 
ballasts shall have internal fusing and the total harmonic distortion (THD) shall be less than 
10%. All fluorescent dimming ballasts shall be equal to Lutron Hi-lume. 

 
M. All ballasts or transformers for discharge type lamps intended for use outdoors shall be of 

the low temperature type having the lowest temperature rating available in standard 
manufacture. 

 
N. Ballasts and transformers shall be of the “low energy full light output” type where available.  

Each shall not exceed industry minimum rated input wattage by more than 8%. 
O. All fixtures shall be UL approved with labels attesting thereto. 
 
P. All lamps shall be included.  Except where specifically noted otherwise all fluorescent lamps 

shall be as follows:  
1. Fluorescent lamps of the proper wattage and voltage rating shall be provided in each fixture 

as indicated on the fixture schedule.  All fluorescent lamps shall be manufactured to 
appropriate specifications given in ANSI C78.  Unless noted otherwise, fluorescent lamps 
shall be T8 3500K and have a minimum CRI of 82. 

2. Unless otherwise noted, all compact fluorescent lamps shall be 3500K and have a minimum 
CRI of 82.  The Contractor shall verify that the proper lamp type for the specified ballast type 
is furnished with the compact fluorescent fixture. Compact fluorescent ballasts shall be UL 
listed, Class P, Type 1 and CBM Certified. Where 4-pin electronic ballast compatible 
compact fluorescent lamps are specified, electronic ballasts shall include circuitry capable of 
sensing when lamp is approaching end of life and shut show the lamp circuit.  This end of 
life sensing must be impervious to low/high line voltage conditions and result in no false 
tripping or overheating of lamp bases. 

 
Q. The Contractor shall obtain all information relative to the exact type of hung ceilings and 

suspension systems to be installed before ordering any recessed fixtures.  This Contractor 
shall furnish the proper type fixtures applicable to the ceiling framing system.  If, other than 
the type of fixtures specified are required for installation due to the type of ceiling 
construction, this Contractor shall furnish and install the proper type fixtures and mounting 
appurtenances required at no extra charge. 
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R. The Contractor shall coordinate the exact locations of all lighting fixtures with the ceiling 
pattern during the construction period and before installation of the fixtures.  Interferences 
between lighting fixtures, and other equipment, shall be brought to the attention of the 
General Contractor. 

 
S. Include the aiming and/or adjustments of all lighting fixtures requiring same in accordance 

with instructions issued by the Architect in the field. Aim and adjust luminaires as indicated 
or as directed by the Owner, Architect or Engineer. Position exit sign directional arrows as 
indicated. Operate each luminaire after installation and connection.  Ensure proper 
connection and operation. 

 
T. All lamp sockets in lighting fixtures shall be suitable for the indicated lamps and shall be set 

so that the lamps are positioned in optically correct relation to all lighting fixture components. 
 
U. Lighting fixtures shall be supported from building structure only, not from hung or suspended 

ceiling, by means of chains or threaded rods.  The use of tie wire will not be allowed. All 
fixtures shall include seismic clips and shall be supported to comply with seismic 
regulations. Install suspended luminaires using pendants supported from swivel hangers or 
other suitable leveling means. All rows of fixtures shall be level, aligned with building lines 
and run parallel to each other. Provide pendant length required to suspend luminaire at 
indicated height. Support luminaires to building structure, independent of ceiling framing. 

 
V. Lamps shall be manufactured by General Electric, Phillips. OSRAM, or Sylvania. 
 
W. Bond products and metal accessories to branch circuit equipment grounding conductor. 
 
X. Verify ceiling construction and provide fixtures with ballasts, frames, rings and other 

accessories suitable for the construction encountered.  Fixtures shall be located as 
indicated on the drawings. 

Y. Installation of fixtures shall be coordinated with installation of ceiling materials and 
suspension method used. 

Z. Investigate lighting fixture locations and supporting means to ensure that no interference 
exists between lighting fixture, supporting means and other equipment. 

 
AA. For specific lamp requirements, refer to fixture schedule.  All fixtures shall be furnished 

complete with lamps. 
 

BB. Incandescent and tungsten halogen lamps shall not be operated other than for initial testing, 
prior to final inspection. 
 

CC. Fluorescent fixture lenses shall be extruded clear 100 percent virgin acrylic.  Lens thickness 
shall be .125" minimum unless otherwise specified. 
 

DD. Recessed Incandescent Luminaries:  Shall be pre-wired type with junction box forming an 
integral part of the assembly.  Provide with thermal protection with identifying label. 
 

EE. All exposed lamp fluorescent fixtures specified for use under cabinets/above counters shall 
have lamps fitted with safety tube covers with end caps, Bergen Industries "Tube-Guard" or 
equal. 
 

FF. Lamp locks shall be included in all open 430 ma lamp fixtures installed in areas subject to 
excessive vibration. 
 

GG. All lighting fixtures (surface or recessed) shall be supported from the building structure, at a 
minimum of two points for fluorescent light fixtures up to 2' x 4' and at four points for 4' x 4' 
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HH. All parabolic fixtures shall comply with IES RP-24-1989 VDT lighting which states that the 

average brightness in the lengthwise, crosswise and 45� vertical plans should preferably not 
exceed 850 cd/m2 (250fl) at 55� from vertical. 
 

II. Install suspended luminaires using pendants supported from swivel hangers.  Provide 
pendant length required to suspend luminaire at indicated height. 
 

JJ. Support luminaires larger than 2 x 4 foot size independent of ceiling framing.  
 

KK. Install surface mounted luminaires and exit signs plumb and adjust to align with building lines 
and with each other.  Secure to prevent movement.  
 

LL. Exposed Grid Ceilings:  Support surface mounted luminaires on grid ceiling directly from 
building structure.  

 
2.13 EMERGENCY LIGHTING (BATTERY POWERED) 
 

A. The emergency lighting system will consist of battery packs with remote emergency heads 
to include the following: 

 
1. Corridors. 

 
2. Gymnasium. 

 
3. Cafeteria. 

 
4. Kitchen. 

 
5. Toilet rooms. 

 
6. Other areas requiring emergency lighting to meet code. 

 
B. Battery powered exit signs will be provided throughout the facility. 

 
 END OF SECTION 
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3.01 BASIC REQUIREMENTS 
 

A. Adhere to best industry practice and the following: 
 

1. All work shall be concealed. 
 
2. Route circuitry runs embedded in concrete to coordinate with structural requirements. 

 
3. Equip each raceway intended for the future installation of wire or cable with a nylon pulling 

cord 3/16” in diameter and clearly identify both ends of the raceway. 
 

4. Provide all outlet boxes, junction boxes, and pull boxes for proper wire pulling and device 
installation.  Include those omitted from the drawings due to symbolic methods of notation. 

 
5. Utilize lugs of the limited type to make connections at both ends of cables installed on the 

line side of main service overcurrent and switching devices.  Provide cable limiters for each 
end of each service entrance cable. 

 
6. Beyond the termination of raceways, fireproof the following: 

 
a. All wires and cables within pad-mounted transformer enclosure. 
 
b. All service feeder cables ahead of main service overcurrent protection devices, and 

elsewhere where not in raceways. 
 

c. Fireproofing of wires and cables shall be by means of a half-lapped layer of arcproof or 
by means of sleeving of a type specifically manufactured for the purpose.  Ends of tape 
or sleeving shall be severed with twine.  Fireproofing shall be extended up into 
raceways.  After conductors have been finally shaped into their permanent 
configuration, fireproofing tape or sleeving shall be coated with silicate of soda (water 
glass).  Fireproofing shall be applied in an overall manner to raceway groupings of 
conductors. 

 
7. Provide all sleeves through fireproof and waterproof slabs, walls, etc., required for electric 

work. 
 

a. Provide waterproof sealing for the sleeves through waterproof slabs, walls, etc. 
 
b. Provide fireproof sealing for the sleeves through fireproof walls, slabs, etc. 

 
c. Provide fireproof sealing for the openings in fireproof walls, slabs, etc., resulting from 

removal of existing electrical sleeves, conduits, poke-thru’s etc. 
 

8. No splicing of wires will be permitted in Fire Alarm System. 
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9. Bundle wiring passing through pull boxes and panelboards in a neat and orderly manner 
with plastic cable ties.  Cable ties shall be by Ty-Raps as manufactured by Thomas & Betts, 
Holub Industries Inc., Quick Wrap, Bundy Unirap, or equal. 

 
10. Turn branch circuits and auxiliary system wiring out of wiring gutters at 90 degrees to circuit 

breakers and terminal lugs. 
 
3.02 TESTING REQUIREMENTS & INSTRUCTIONS 
 

A. The Electrical Subcontractor shall provide supervision, labor, materials, tools, test instruments 
and all other equipment or services and expenses required to test, adjust, set, calibrate, and 
operationally check work and components of the electrical systems and circuitry throughout 
Division 16 work. 

 
B. The Electrical Subcontractor shall pay for all tests specified in Division 16, including expenses 

incident to retests occasioned by defects and failures of equipment to meet specifications, at no 
additional cost to the Owner.  Any defects or deficiencies discovered in any of the electrical work 
shall be corrected. 

 
1. The Electrical Subcontractor shall: 

 
a. Replace wiring and equipment found defective (defined as failing to meet specified 

requirements) at no additional cost to the Owner. 
 
b. Submit three (3) copies of test results to the Engineer. 

 
C. Do not void equipment warranties or guarantees by testing and checkout work.  Checks and 

tests shall be supplemental to and compatible with the Manufacturer’s installation instructions.  
Where deviations are apparent, obtain the Manufacturer’s approved review of procedures prior 
to testing.  Where any repairs, modifications, adjustments, tests or checks are to be made, the 
Contractor shall contact the Engineer to determine if the work should be performed by or with 
the Manufacturer’s Representative. 

 
D. Tests are to: 

 
1. Provide initial equipment/system acceptance. 

 
2. Provide recorded data for future routine maintenance and trouble-shooting. 

 
3. Provide assurance that each system component is installed satisfactorily and can be 

expected to perform, and continue to perform its specified function with reasonable reliability 
throughout the life of the facility. 

 
E. At any stage of construction and when observed, any electrical equipment or system determined 

to be damaged, or faulty, is to be reported to the Engineer.  Corrective action by the Contractor 
requires prior Engineer approval, retesting, and inspection. 

 
F. Prior to testing and start-up, equipment and wiring shall be properly and permanently identified 

with nameplates, and other identification as specified in Section 3.7.  Check and tighten 
terminals and connection points, remove shipping blocks and thoroughly clean equipment, 
repair damaged or scratched finishes, inspect for broken and missing parts and review and 
collect Manufacturer’s drawings and instructions for delivery to the Engineer.  Make routine 
checks and tests as the job progresses to ensure that wiring and equipment is properly installed. 
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G. Testing and checkout work is to be performed with fully qualified personnel skilled in the 
particular tests being conducted.  Personnel are to have at least five (5) years of experience with 
tests of same type and size as specified. 

 
H. Inspections and tests shall be in accordance with the following applicable codes and standards 

as amended to date, unless otherwise specified. 
 

1. National Electrical Manufacturer’s Association – NEMA. 
2. American Society for Testing and Materials _ ASTM. 
3. Institute of Electrical and Electronic Engineers – IEEE. 
4. National Electrical Testing Association – NETA. 
5. American National Standards Institute – ANSI. 

a. C2:  National Electrical Safety Code. 
b. Z244-1:  American National Standard for Personnel Protection. 

6. Insulated Cable Engineers Association – ICEA. 
7. Association of Edison Illuminating Companies – AEIC. 
8. Occupational Safety and Health Administration – OSHA. 

a. OSHA Part  1910; Subpart S, 1910.308. 
b. OSHA Part 1926; Subpart V, 1926.950 through 1926.960. 

9. National Fire Protection Association – NFPA. 
a. 70B:  Electrical Equipment Maintenance. 
b. 70E:  Electrical Safety Requirements for Employer Workplaces. 
c. 70:  National Electrical Code. 
d. 78:  Lightning Protection Code. 
e. 101:  Life Safety Code. 

10. Inspections and tests shall utilize the following references: 
a. Contract Drawings and Specifications. 
b. Contractor’s Short Circuit and Construction Study, in accordance with Section 16100. 
c. Manufacturer’s printed test procedures for respective equipment. 
 

I. Test Equipment: 
 

1. Test equipment used by the Contractor is to be inspected and calibrated. 
 

2. Perform calibration and setting checks with calibrated test instruments of at least twice that 
of the accuracy of the equipment, device, relay or meter under test.  Dated calibration labels 
shall be visible on test equipment.  Calibrations over six (6) months old are not acceptable 
on field test instruments.  Inspect test instruments for proper operation prior to proceeding 
with the tests.  Record serial and model numbers of the instruments used on the test forms. 

 
J. Test Procedures: 

1. The Electrical Subcontractor is responsible for the preparation of the procedures and 
schedules for the work specified herein.  This work is to be coordinated and compatible with 
both the work and schedule of the other crafts.  Sequence the tests and checks so that the 
equipment can be energized immediately after the completion of the application tests.  

2. Submit proposed testing and checkout forms.  The procedures shall provide specific 
instructions for the checking and testing of each electrical component of each system.  
Schedule tests and inspections as the job progresses.  Test procedures submitted shall 
include job safety rules. 

K. After each electrical system installation is complete, perform the tests to determine that the 
entire system is in proper working order and in accordance with applicable codes, 
Manufacturer’s instructions, drawings, and specifications.  Tests are in addition to shop tests 
of individual items at the Manufacturer’s plant.  Perform insulation and ground resistance 
tests before operating tests. 
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L. Perform insulation tests on electrical equipment, apparatus, cables, motors, generators, 

transformers, circuit breakers and switches, switchgear, motor control centers, and similar 
electrical equipment, at the following items and conditions: 

 
1. Prior to energization and/or placing into service. 
2. When damage to the insulation is suspected or known to exist. 
3. After repairs or modifications to the equipment affecting the insulation. 
4. Where lightning or other surge conditions are known to have existed on the circuit. 

 
M. Make openings in circuits for test instruments and place and connect instruments, 

equipment, and devices, required for the tests.  Upon completion of tests, remove 
instruments and instrument connections and restore circuits to permanent condition. 

 
N. List each circuit and measured resistance as test data.  Maintain record of insulation 

resistance values.  Identify conductor, or equipment, date that value was taken and 
resistance value.  Arrange information in tabular form and submit to Engineer. 

 
O. Report inspections, tests, and calibrations in writing on Engineer approved reports/forms.  

The recorded data form shall have the signatures of the persons conducting the tests, 
authorized witnesses and the Engineer.  The forms shall serve as the test and inspection 
checklist. 

 
P. When the electrical tests and inspections specified or required within Division 16 are 

completed and results reported, reviewed, and approved by the Engineer, the Contractor 
may consider that portion of the electrical equipment system or installation electrically 
complete.  The Contractor will then affix appropriate, approved, and dated completion or 
calibration labels to the tested equipment and notify the Engineer of electrical completion.  If 
the Engineer finds completed work unacceptable, he will notify the Contractor in writing of 
the unfinished or deficient work, with the reason for his rejection, to be corrected by the 
Contractor.  The Contractor will notify the Engineer in writing when exceptions have been 
corrected.  The Contractor will notify the Engineer in writing when exceptions have been 
corrected.  The Contractor will prepare a “Notification or Substantial Electrical Completion” 
for approval by the Engineer following Engineer’s acceptance of electrical completion.  If 
later in-service operation or further testing identified problems attributable to the Contractor, 
these will be corrected by the Contractor, at no additional cost to the Authority. 

 
Q. Specific Tests: 

 
1. Perform the following specified tests.  De-energize and isolate equipment and cable prior 

to performing the tests. 
 
2. Grounding Systems: 

 
a. Test main building loops and major equipment grounds to remote earth, directly 

referenced to an extremely low resistance (approximately 1 ohm) reference ground 
benchmark.  Perform a visual inspection of the systems, raceway and equipment 
grounds to determine the adequacy and integrity of the grounding.  Ground testing 
results shall be recorded, witnesses, and submitted to the Engineer. 

 
b. Perform ground tests using a low resistance, null-balance type ground testing 

ohmmeter, with test lead resistance compensated for.  Use the type of test instrument 
which compensates for potential and current rod resistances. 
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c. Test each ground rod and measure ground resistance.  If resistance is not 25 ohms or 
less, drive additional rods to obtain a resistance of 25 ohms or less.  Submit tabulation 
of results to Engineer.  Include identification of electrode, date of reading and ground 
resistance valve in the test reports. 

 
d. Test each building and major equipment grounding system for continuity of connections 

and for resistance.  Ground resistance of conduits, equipment cases, and supporting 
frames, shall not exceed 5 ohms to ground.  Submit all readings to the Engineer. 

 
e. Where ground test results identify the need for additional grounding conductors or rods 

that are not indicated or specified, design changes will be initiated to obtain the 
acceptable values.  The Contractor is responsible for the proper installation of the 
grounding indicated and specified. 

 
3. Wire and Cable:  (All conductors originating from main switchboard and distribution 

panels). 
 

a. Before energizing any cable or wire, megger the insulation resistance of every external 
circuit wire to each other and to ground.  Tests shall be conducted at voltages of 500 
volts or lower.  Continuity test each wire and cable to verify the field-applied tag per 
conductor.  Continuity test each wire and cable to verify the field-applied tag per 
conductor.  Minimum insulation resistance valves shall not be less than two (2) 
megohms. 

 
b. Take insulation resistance measurements for motor feeders.  With motors disconnected, 

measure insulation resistance from load side of contactors or circuit breakers. 
 
c. Check cables and wires for the proper identification numbering and/or color coding. 
 
d. Inspect cables for physical damage and proper connection in accordance with single 

line diagram. 
 

4. Panelboards: 
 
a. Inspect for physical damage and proper grounding. 
 
b. Compare nameplate information with schedules and report any discrepancies. 
 
c. Inspect all panelboards for cleanliness, workmanship, etc. 

 
3.03 BRANCH CIRCUITRY 

 
A. For all lighting and appliance branch circuitry, raceway sizes shall conform to industry standard 

maximum permissible occupancy requirements except where these are exceeded by other 
requirements specified elsewhere. 

 
B. Circuits shall be balanced on phases at their supply as evenly as possible. 

 
C. Feeder connections shall be in the phase rotation which establishes proper operation for all 

equipment supplied. 
 

D. Reduced size conductors indicated for any feeders shall be taken as their grounding 
conductors. 
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E. Feeders consisting of multiple cables and raceways shall be arranged such that each raceway 
of the feeder contains one (1) cable for each leg and one (1) neutral cable, if any. 

 
F. For circuitry indicated as being protected at 20 Amps or less, abide by the following: 

 
1. All 20 amp, 120/208 volt, 3-phase, 4-wire combined branch circuit homeruns shall be 

provided with a #8 AWG neutral conductor. 
 

2. Minimum conductor size shall be No. 12 AWG cooper. 
 

3. Conductors operating at 120 volts extending in excess of 100 ft. or at 277 volts extending in 
excess of 200 ft., or the last outlet or fixture tap shall be No. 10 AWG cooper throughout. 

 
4. Lighting fixtures and receptacles shall not be connected to the same circuit. 

 
5. Circuits shall be balanced on phases at their supply point as evenly as possible. 

 
G. Type MC Cable Installation: 

 
Where cable is permitted under the products section, the installation of same shall be 
done in accordance with code and the following: 
 
Cable shall be supported in accordance with code.  Tie wire is not an acceptable means 
of support.  Cable supports such as Caddy WMX-6, MX-3, and clamps such as Caddy 
449 shall be used.  Where cables are supported by the structure and only need securing 
in place, then ty-raps will be acceptable.  Ty-raps are not acceptable as a means of 
support.  All fittings, hangers, and clamps for support and termination of cables shall be 
of type specifically designed for use with cable, i.e., romex connectors not acceptable. 
 
Armor of cable shall be removed with rotary cutter device equal to roto-split by Seatek 
Co.; not with a hacksaw. 
 
Use split “Insuliner” sleeves at terminations. 
 

3.04 REQUIREMENTS GOVERNING ELECTRICAL WORK IN DAMP OR WET LOCATIONS 
 

A. Outlets and outlet size boxes shall be of galvanized cast ferrous metal only. 
 
B. The finish of threaded steel conduit shall be galvanized only. 

 
C. Wires for pulling into raceways for lighting and appliance branch circuitry shall be limited to 

“THWN”. 
 

D. Wires for pulling into raceways for feeders shall be limited to “THWN”. 
 

E. Plates for toggle switches and receptacles shall have gasketed snap shut covers suitable for wet 
locations while in use. 

 
F. Final connections of flexible conduit shall be neoprene sheathed. 

 
G. Apply one (1) layer of half looped plastic electric insulating tape over wire nuts used for joining 

the conductors of wires. 
 

H. Enclosures, junction boxes, pull boxes, cabinets, cabinet trims, wiring troughs and the like, shall 
be fabricated of galvanized sheet metal, shall conform to the following: 
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1. They shall be constructed with continuously welded joints and seams. 
 

2. Their edges and weld spots shall be factory treated with cold galvanizing compound. 
 

3. Their connection to circuitry shall be by means of watertight hub connectors with sealing 
rings. 

 
I. Enclosures for individually mounted switching and overcurrent devices shall be NEMA Class IV 

weatherproof construction. 
 
J. The covers, doors and plates and trims used in conjunction with all enclosures, pull boxes, outlet 

boxes, junction boxes, cabinets and the like shall be equipped with gaskets. 
 

K. Panels shall be equipped with doors without exception. 
 

L. The following shall be interpreted as damp or wet locations within building confines: 
 

1. Spaces where any designations indicating weatherproof (WP) or vapor proof appear on the 
drawings. 

 
2. Below waterproofing in slabs applied directly on grade. 

 
3. Spaces defined as wet or damp locations by Article 100 of the National Electric Code. 

 
3.05 REQUIREMENTS GOVERNING ELECTRIC WORK IN AIR HANDLING SPACES 
 

A. Within air handling ductwork or plenums (other than spaces within suspended ceilings used for 
air handling purposes), Area “B” and the media shall comply with requirements for return air 
plenums. 

 
1. Abide by the requirements specified for electric work in damp locations within building 

confines. 
 
2. Where circuitry passes through duct walls, include, in accordance with instructions issued in 

the field, airtight sealing provisions which allow for a relative movement between the circuitry 
and the duct walls. 

 
3. Exclude the installation of type NM or NMC cable. 

 
B. In spaces within suspended ceilings used for air handling purposes, abide by the requirements 

specified for normal electric work conditions except: 
 

1. Lighting fixtures recessed into the ceilings shall be certified as being suitable for this 
purpose. 

 
3.06 IDENTIFICATION AND TAGGING 
 

A. Identify individually: 
 

1. Each transformer. 
 

2. Each panelboard. 
 

3. Each switch and circuit breaker. 
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4. Each feeder, wire or cable or all systems. 
 

5. Each switchboard. 
 

6. Each end of nylon pullwire in empty conduit. 
 

B. Each wire or cable in a feeder shall be identified at its terminal points of connection and in each 
pullbox, junction box and panel gutter through which it passes. 

 
C. The nomenclature used to identify panelboards or load center shall designate the numbers 

assigned to them. 
 

D. The nomenclature used to identify switches or circuit breakers shall: 
 

1. Where they disconnect mains or services designate this fact. 
 

2. Where they control feeders, designate the feeder number and the name of the load 
supplied. 

 
3. Where they control lighting and appliance branch circuitry, designate the name of the space 

and the load supplied. 
 

E. The nomenclature used to identify feeder wires and cables shall designate the feeder number. 
 
F. Identification for panelboards or load centers shall be by means of engraved lamacoid 

nameplates showing 1/4" high white lettering on a black background fastened to the outside face 
of the front. 

 
G. Identification for switches or circuit breakers shall be by means of the following: 

 
1. Where individually enclosed – engraved lamacoid nameplates showing 1/8” high white 

lettering on a black background fastened on the outside front face of the enclosure. 
 

2. Where in panelboards or load centers without doors – same as for individually enclosed. 
 

3. Where in panelboards or load centers with doors – typewritten directories mounted behind 
transparent plastic covers, in metal frames fastened on the inside face of the doors. 

 
H. Identification for wires and cables shall be by means of wrap around “brady” type labels. 
 
I. Device plates for local toggle switches, toggle switch type motor starters, pilot lights and the like, 

whose function is not readily apparent shall be engraved with 1/8” high letters suitably 
describing the equipment controlled or indicated. 

 
J. Phase identification letters shall be stamped into the metal of the bus bars of each phase of the 

main busses of each switchboard and each panelboard.  The letters shall be visible from at least 
one (1) “normal posture” location without having to demount any current carrying or supporting 
elements. 

 
K. Equip the front face of all switchboard pull boxes junction boxes and the like containing cables, 

busing or devices operating in excess of 600 volts with enameled sheetmetal “red on white” 
signs reading “DANGER-HIGH VOLTAGE.” 
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L. Equip all electric closets and the like with enameled sheet metal “red on white” signs reading 
“Electrical Equipment Room – No Storage Permitted”.  Signs shall be mounted at clearly visible 
locations within the rooms. 

 
M. Provide a sign at the service entrance equipment room indicating the type and location of all on-

site emergency or standby power sources. 
 

N. Identify each outlet box, junction box, and cabinet used in conjunction with empty raceway for 
wires of a future system by means of indelible markings on the inside denoting the system. 

 
O. Prior to installing identifying tags and nameplates, submit their nomenclature for approval.  

Conform to all revisions issued by the Architect. 
 
3.07 LIMITING NOISE PRODUCED BY ELECTRICAL INSTALLATION 
 

A. Perform the following work, in accordance with field instructions issued by the Architect to 
assure that minimal noise is produced by electrical installations due to equipment furnished as 
part of the electrical work. 

 
B. Check and tighten the fastenings of sheet metal plates, covers, doors and trims used in the 

enclosures of electrical equipment. 
 

C. Remove and replace any individual device containing one or more magnetic flux path metallic 
cores (e.g., discharge lamp ballast, transformer, reactor, dimmer, solenoid) which is found to 
have a noise output exceeding that of other identical devices installed at the project. 

 
3.08 SUPPORTS AND FASTENINGS 
 

A. Support work in accordance with best industry standards, Local Electric Code and the following: 
 

1. Include supporting frames or racks for equipment, intended for vertical surface mounting, 
which is required in a free standing position. 

 
2. Supporting frames or racks shall be of standard angle, standard channel or specialty 

support system steel members.  They shall be rigidly bolted or welded together and 
adequately braces to form a substantial structure.  Racks shall be of ample size to assure a 
workmanlike arrangement of all equipment mounted on them. 

 
3. No work intended for exposed installation shall be mounted directly on any building surface.  

In such locations, flat bar members or spaces shall be used to create a minimum of ¼” air 
space between the building surfaces and the work.  Provide ¾” thick exterior grade plywood 
painted with two (2) coats of fire-retardant gray paint for mounting of panelboards. 

 
4. Nothing (including outlet, pull and junction boxes and fittings) shall depend on electric 

conduits, raceways or cables for support. 
 

5. Nothing shall rest on, or depend for support on, suspended ceiling media. 
 

6. Support less than 2” trade size, vertically run, conduits at intervals no greater than 8’.  
Support such conduits, 2-1/2” trade size or larger, at intervals no greater than they story 
height, or 15’, whichever is smaller. 

 
7. Where they are not embedded in concrete, support less than 1” trade size, horizontally run, 

conduits at intervals no greater than 7’.  Support such conduits, 1” trade size or larger, at 
intervals no greater than 10’. 
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8. Support all lighting fixtures directly from structural slab, deck or framing member. 
 

9. Where fixtures and ceilings are such as to require fixture support from ceiling openings 
frames, include in the electric work the members necessary to tie back the ceiling opening 
frames to ceiling suspension members or slabs so as to provide actual support for the 
fixtures noted above. 

 
10. As a minimum procedure, in suspended ceilings support smalls runs of circuitry (e.g., 

conduit not in excess of 1” trade size) from ceiling suspension members as defined above.  
Support larger runs of circuitry directly from structural slabs, decks or framing members. 

 
11. Fasten electric work to building structure in accordance with the best industry practice. 

 
12. Floor mounted equipment shall not be held in place solely by its own dead weight.  Include 

floor anchor fastenings in all cases. 
 

13. For items which are shown as being ceiling mounted at locations where fastenings to the 
building construction element above is not possible, provide suitably auxiliary channel or 
angle iron bridging tying to building structural elements. 

 
14. As a minimum procedure, where weight applied to the attachment points is 100 lbs. or less, 

fasten to concrete and solid masonry with bolts and expansion shields. 
 

15. As a minimum procedure, where weight applied to building attachment points exceed 100 
lbs., but is 300 lbs. or less, conform to the following: 

 
a. At field poured concrete slabs, utilize inserts with 20’ minimum length slip-through steel 

rods, set transverse to reinforcing steel. 
 

3.09 SPLICING AND TERMINATING WIRES AND CABLES 
 

A. Maintain all splices and joints in removable cover boxes or cabinets where they may be easily 
inspected. 

 
B. Locate each completed conductor splice or joint in the outlet box, junction box, or pull box 

containing it, so that it is accessible from the removal cover side of the box. 
 

C. Join solid conductors No. 8 AWG and smaller by securely twisting them together and soldering, 
or by using insulated coiled steel spring “wire nut” type connectors.  Exclude “wire nuts” 
employing non-expandable springs.  Terminate conductors No. 8 AWG and smaller by means of 
a neat and fast holding application of the conductors directly to the binding screws or terminals 
of the equipment or devices to be connected. 

 
D. Join, tap and terminate standard conductors No. 6 AWG and larger by means of solder sleeves, 

taps, and lugs with applied solder or by means of bolted saddle type or pressure indent type 
connectors, taps and lugs.  Exclude connectors and lugs of the types which apply set screws 
directly to conductors.  Where equipment or devices are equipped with set screw type terminals 
which are impossible to change, replace the factory supplied set screws with a type having a 
ball bearing tip.  Apply pressure indent type connectors, taps and lugs utilizing tools 
manufactured specifically for the purpose and having features preventing their release until the 
full pressure has been exerted on the lug or connector. 

 
E. Except where wire nuts are used, build up insulation over conductor joints to a value, equal both 

in thickness and dielectric strength, to that of the factory applied conductor insulation.  Insulation 
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of conductor taps and joints shall be by means of half-lapped layers of rubber tape, with an outer 
layer of friction tape; by means of half-lapped layers of approved plastic electric insulating tape; 
or by a means of split insulating casings manufactured specifically to insulate the particular 
connector and conductor, and fastened with stainless steel or non-metallic snaps or clips. 

 
F. Exclude splicing procedures for neutral conductors in lighting and appliance branch circuitry 

which utilize device terminals as the splicing points. 
 

G. Exclude joints or terminations utilizing solder in any conductors used for grounding or bonding 
purposes. 

 
H. Exclude all but solder or pressure indent type joints in conductors used for signaling or 

communication purposes. 
 

I. Lugs for conductors used to make phase leg connections on the line side of the main service 
overcurrent and switching device shall be of the limiter type. 

 
3.10 PULLING WIRES INTO CONDUITS AND RACEWAYS 

 
A. Delay pulling wires or cables in until the project has progressed to a point when general 

construction procedures are not liable to injure wires and cables, and when moisture is excluded 
from raceways. 

 
B. Utilize nylon snakes or metallic fish tapes with ball type heads to set up for pulling.  In raceways 

2” trade size and larger, utilize a pulling assembly ahead of wires consisting of a suitable brush 
followed by a 3-1/2” diameter ball mandrel. 

 
C. Leave sufficient slack on all runs of wire and cable to permit the secure connection of devices 

and equipment. 
 

D. Include circular wedge-type cable supports for wires and cables at the top of any vertical 
raceway longer than 20 feet.  Also include additional supports spaced at intervals which are no 
greater than 10’.  Supports shall be located in accessible pull boxes.  Supports shall be of a non-
deteriorating insulating material manufactured specifically for the purpose. 

 
E. Pulling lubricants shall be used.  They shall be products manufactured specifically for the 

purpose. 
 

F. Slack on wires and cables located in cabinets and pull boxes shall be formed and set in place in 
groupings corresponding to their occupancy of raceways.  They shall also be arranged, with 
insulators and supports provided where necessary, such that cable shims or other such 
temporary expedients do not have to be left permanently in place to prevent the wires and 
cables from shifting when covers or trims are removed. 

 
3.11 REQUIREMENTS FOR THE INSTALLATION OF JUNCTION BOXES, OUTLET BOXES AND 

PULL BOXES 
 

A. Flush wall-mounted outlet boxes shall not be set back to back but shall be offset at least 12” 
horizontally regardless of any indication on the drawings. 

 
B. Locate all boxes so that their removable covers are accessible without necessitating the removal 

of parts of permanent building structure, including piping, ductwork, and other permanent 
mechanical elements. 
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C. In conjunction with concealed circuitry, abide by one of the following instructions (as may be 
applicable to the conditions) in order to assure the aforementioned accessibility.  (Not required 
for circuitry concealed by removable suspended ceiling tiles.) 

 
1. For a small (outlet size) box on circuitry concealed in a partition or wall, locate box or fitting 

so that its removable cover side, (or the face of any applied raised cover) penetrates 
through to within 1/8” of the exposed surface of the building materials concealing the 
circuitry and apply a blank or device plate to suit the functional requirements. 

 
2. For a large box on circuitry concealed in a partition, suspended ceiling, or wall, locate box 

totally hidden but with its removable cover directly behind an architectural access door or 
panel (included for the purpose, separate from the electric work) in the building construction 
which conceals the circuitry. 

 
3. For a small (outlet size) box on circuitry concealed above and intended as an outlet for a 

surface mounted lighting fixture or other such electrical item, locate box so that its 
removable cover side penetrates through to the exposed surface of the building materials 
concealing the circuitry.  Arrange the mounting of the lighting fixture or other item so that it 
completely covers the opening in the building construction caused by the box. 

 
4. For a small (outlet size) box on circuitry concealed in a suspended ceiling, and intended as 

an outlet for a non-demountable type of recessed lighting fixtures or other such electrical 
items, locate box totally hidden but with its removable cover not more than 1’ away from the 
building construction opening occupied by the demountable items. 

 
D. Apply junction and pull boxes in accordance with the following: 

 
1. Include all pull boxes in long straight runs of raceway to assure that cables are not damaged 

when they are pulled in. 
 

2. Include junction and pull boxes to assure a neat and workmanlike installation of raceways. 
 

3. Include junction and pull boxes to fulfill requirements pertaining to the limitations to the 
number of bends permitted in raceway between cable access points, the accessibility of 
cable joints and splices, and the application of cable supports. 

 
4. Include all required junction and pull boxes regardless of indications on the drawings (which, 

due to symbolic methods of notation, may omit to show some of them). 
 

E. Apply outlet boxes in accordance with the following: 
 

1. Unless noted below or otherwise specifically indicated, include a separate outlet box for 
each individual wiring device, lighting fixture and signal or communication system outlet 
component.  Outlet boxes supplied attached to lighting fixtures shall not be used as 
replacements for the boxes specified herein. 

 
2. A continuous row of fixtures of the end-to-end channel type, designed for “through wiring”, 

and wired in accordance with the specification hereinafter pertaining to circuitry through a 
series of lighting fixtures, may be supplied through a single outlet box. 

 
3. A series of separate fixtures, designed for “through wiring”, spaced not more than 4’ apart, 

and inter-connected with conduit or raceway and circuitry which is in accordance with the 
specifications hereinafter pertaining to circuitry through a series of lighting fixtures, may be 
supplied through a single outlet box. 
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4. Connection to recessed ceiling fixtures supplied with pigtails may be arranged so that more 
than one (1), but not more than four (4) such fixtures are connected into a single outlet box.  
When adopting this procedure: 

 
a. Utilize an outlet box no smaller than 5” square by 2-1/2” deep. 
b. Allow no fixture to be supplied from an outlet box in another room. 
 

5. Multiple local switches indicated at a single location shall be gang-mounted in a single outlet 
box. 

 
6. Include all required outlet boxes regardless of indications on the drawings (which due to 

symbolic methods of notation, may omit to show some of them). 
 

F. Install junction boxes, pull boxes and outlet boxes in conjunction with concealed circuitry. 
 

1. Exclude surface-mounted outlet boxes in conjunction with concealed circuitry. 
 

2. Exclude unused circuitry openings in junction and pull boxes.  In larger boxes each such 
opening shall be closed with a galvanized sheet steel plate fastened with a continuous weld 
all around.  In small outlet type boxes, utilize plugs as specified for such boxes. 

 
3. Close up all unused circuitry openings in outlet boxes.  Unused openings in cast boxes shall 

be closed with approved cast metal threaded plugs.  Unused openings in sheet metal boxes 
shall be closed with sheet metal knock-out plugs. 

 
4. Outlet boxes for switches shall be located at the strike side of doors.  Indicate door swings 

are subject to field change.  Outlet boxes shall be located on the basis of final door swing 
arrangements. 

 
5. Boxes and plaster covers for duplex receptacles shall be arranged for vertical mounting of 

the receptacle. 
 

6. Equip outlet boxes used for devices which are connected to wires of systems supplied by 
more than one set of voltage characteristics with barriers to separate the different systems. 

 
G. Barriers in junction and pull boxes of outlet size shall be of the same metal as the box. 
 
H. Barriers in junction and pull boxes which are larger than outlet size shall be of the polyester 

resin fiberglass of adequate thickness for mechanical strength, but in no case less than 1/4" 
thick.  Each barrier shall be mounted, without fastenings, between angle iron guides so that they 
may be readily removed. 

 
3.12 LOCATING AND ROUTING OF CIRCUITRY 

 
A. In general, all circuitry shall be run concealed except that it shall be run exposed where the 

following conditions occur: 
 

1. Horizontally at the ceiling of permanently unfinished spaces which are not assigned to 
mechanical or electrical equipment. 

 
2. Horizontally and vertically in mechanical equipment spaces. 

 
3. Horizontally and vertically in electric equipment rooms. 
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B. Concealed circuitry shall be so located that building construction materials can be applied over 
its thickest elements without being subject to spalling or cracking. 

 
C. All circuitry and raceways shall not be run within slabs.  If field conditions requires raceways to 

be embedded in field-poured structural building construction concrete fill or slab shall conform to 
the following: 

 
1. All proposed embedded raceways shall be indicated on plan and elevation and submitted to 

the Architect and Structural Engineer for review and written approval prior to installation.  
Any costs associated with the review and approval shall be borne by the Electrical 
Subcontractor. 

 
2. They shall be run “single layer” with their outside surface no closer than 1” to any surface of 

the structural concrete. 
 

3. They shall not be located in any configuration which places the outside surface of one closer 
than 3” to outside surface of another, except at tees, crosses or other single level wide angle 
junction points. 

 
4. Where crossovers or close grouping are unavoidable, circuitry shall be carefully field 

coordinated so as not to cause structural weakness. 
 

5. Where turned up or down into a wall or partition they shall, before entering same, be routed 
parallel for a long enough distance to assure that no relocation of the wall or partition will be 
necessary to conceal the required bend. 

 
6. They shall be routed in such a manner as to coordinate with the structural requirements of 

the building. 
 

7. They shall be routed in accordance with field instructions issued by the Architect where such 
instructions differ from specifications set forth herein. 

 
D. Circuitry run exposed shall be routed parallel to building walls and column lines. 
 
E. Exposed circuitry located overhead shall be run in a completely accessible manner on the 

underside of all piping and ductwork. 
 

F. Circuitry run in suspended ceilings shall be routed parallel to building walls, column lines, etc. 
 

G. Circuitry shall be routed so as to prevent electric conductors from being subject to high ambient 
temperature.  Minimum clearances from heated lines or surfaces shall be maintained as follows: 

 
1. Crossing where uninsulated:  3”. 

 
2. Crossing where insulated:  1” 

 
3. Running parallel where uninsulated:  36”. 

 
4. Running parallel where insulated:  6”. 

 
H. Circuitry shall not be run in elevator shafts, hoistways, and the like.  Where outlets for trail 

cables, pit lights, run be level lights, and the like, are involved, only the “final connection” outlet 
boxes themselves shall be located within or open into, the confines of the shaft. 
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I. Circuitry for miscellaneous systems indicated without notation as to location and routing shall be 
run as per the requirements and notations governing the adjacent light and power circuitry. 

 
3.13 INSTALLING CIRCUITRY 

 
A. The outside surface of circuitry, which is to be embedded in cinder concrete, shall be coated 

with asphaltum paint. 
 
B. In runs of conduit or raceway including flexible limit the number of bends between cable access 

points to a total which does not exceed the maximum specified for the particular system.  Where 
no such maximum is specified, limit the number to four (4) right angle bends or the equivalent 
thereof. 

 
C. In each conduit or raceway assigned for the future pulling in of wires, include a nylon drag cord.  

In raceways 2” trade size and larger, the cord shall be pulled in utilizing a suitable brush, 
followed by an 85% diameter ball mandrel ahead of the cord in the pulling assembly.  In the 
event that obstructions are encountered, which will not permit the drag cord to be installed, the 
blocked section of raceway shall be replaced and any cutting and patching of the structure 
involved in such replacement shall be included as part of the electric work. 

 
D. Circuitry shall be arranged such that conductors of one feeder or circuitry carrying “going” 

current are not separated from conductors of the same feeder or circuitry carrying “return” 
current by any ferrous or other metal.  Where not within raceways, all “going” and “return” 
current conductors of one feeder or circuit shall be laced together so as to minimize induction 
heating of adjacent metal components. 

 
E. Sleeves used where circuitry is to penetrate waterproof slabs, decks and walls, shall be of a 

type selected to suit the water condition encountered in the field. 
 
3.14 PHYSICAL SEPARATION OF NORMAL, OPTIONAL STANDBY, AND EMERGENCY 

SYSTEMS 
 

A. ALL emergency system generation and distribution equipment shall be installed within dedicated 
two-hour fire rated rooms, closets or shafts.  All equipment, conduit, piping, ductwork, etc., alien 
to the emergency system shall not be located within these rooms, closets, or shafts except the 
equipment that serves these rooms, closets or shafts. 

 
B. All emergency equipment such as transfer switches, switchboards, transformers, and 

panelboards, shall be installed in two-hour fire rated rooms.  The two-hour fire rated rooms shall 
be provided by the General Contractor. 

 
C. All portions of the emergency system, such as feeders, located outside of rooms, closets, or 

shafts described in paragraph “B” shall also be enclosed within two-hour fire rated enclosures, 
provided by the Electrical Subcontractor.  Type, method and material of two-hour rated 
enclosures shall be approved by the local Electrical Inspector. 

 
D. Emergency system shall be kept entirely independent of all other wiring, devices and equipment, 

and shall not enter the same raceways, boxes or cabinets with each other or other wiring, 
except in transfer switches. 

 
E. The Electrical Subcontractor has the option of using UL listed two-hour fire rated MI cable 

systems only if approved by the local Electrical Inspector.  The Electrical Subcontractor shall be 
responsible for sizing, routing, installation, supports, etc., of this cable in accordance with 
manufacturer’s requirements.  Submit for Architect conductor sizing calculations, voltage drop 
calculations, etc. for review and approval. 
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3.15 GRADING AND PLANTING 
 

A. Restore surface features, including vegetation, at areas disturbed by electrical work performed 
by this Contractor. Reestablish original grades, except as otherwise indicated. Where sod has 
been removed, replace it as soon as possible after backfilling is completed. Restore areas 
disturbed by trenching, storing of dirt, storing of material, cable laying, vehicles, equipment and 
other activities to their original condition. Include top-soiling, fertilizing, liming, seeding, sodding, 
sprigging, and mulching as required. 
 

B. Comply with other divisions of this specification. Maintain restored surfaces. Restore disturbed 
paving as required. 

 
 

END OF SECTION 
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PART 1  GENERAL 

1.01  Related Documents 

A.  Drawings and general provisions of the Contract and Agreement apply to this section. 

B.  Project Manual 

1.02  Summary 

A.  Drawings supplied with this specification shall be used as a reference for the requirement and 
location of system components. Work includes visiting the sites to observe the existing condi-
tions, and confirmation of the required quantities of devices and specific options for locations 
of the same. 

B.  At the time of bid, all exceptions taken to these Specifications, variances from these Specifi-
cations and all substitutions of equipment specified shall be listed in writing and forwarded to 
Hughes Associates, Inc. (Engineer) and the University of Rhode Island (Owner). Any such 
exceptions, variances, or substitutions, which were not listed at the time of bid shall not be 
approved or considered.  

C.  The Work includes all labor, materials, services, software, programming, tools, transportation, 
and temporary construction necessary to fabricate, install, program and test a fully operation-
al and code compliant UL Listed and FM approved analog-addressable fire alarm system in 
Robert L. Carothers Library. 

D.   The Work includes all labor, materials, services, software, programming, tools, transporta-
tion, and temporary construction necessary to fabricate, install, program and test a fully oper-
ational and code compliant UL Listed and FM approved analog-addressable fire alarm sys-
tem sub panel in the Robert L. Carothers Library University Archives and Special Collections 
Rooms, as indicated on the drawings. 

E.  The Work includes all labor, materials, services, tools, transportation, and temporary con-
struction necessary to remove the existing building fire alarm system equipment in the man-
ner and to the extent indicated herein and on the Drawings upon final acceptance of the new 
fire alarm systems. 

F.  All existing fire alarm equipment, including, but not limited to, initiating devices and notifica-
tion appliances shall be removed and returned to the owner in good condition. 

G.  The Work includes patching and painting of all holes created by the removal of existing 
equipment to match the existing wall, ceiling, etc. Cover plates on existing backboxes is not 
acceptable. 

H.  All existing wiring and exposed raceway shall be removed and disposed of off-site. 

I.  The Work includes all fees and activities required to secure approvals for necessary State 
and Local permits. 

J.  The Work includes submitting detailed Shop Drawing Plans, Wiring Diagrams, Calculations 
and Product Data to the Engineer and URI for review prior to submitting same to local offi-
cials (as required) for approval and permit. 

K.  The Work includes performing field quality control activities. 

L.  The Work includes documenting and submitting the results of integrity and functional testing. 

M.  The Work includes performing overall system, full-day “Pre-Acceptance” test(s) for the Engi-
neer’s approval. 

N.  The Work includes performing overall system, full-day “Final Acceptance” test(s) for Authority 
approval. 
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O.  The Work includes submitting As-built Plans and closeout documentation to the Engineer for 
review prior to scheduling Owner demonstration training. 

P.  The Work includes training Owner’s personnel on the operation of the system, required main-
tenance tasks and frequencies, and the locations of all equipment necessary to maintain and 
operate the fire alarm system. 

1.03  Performance Requirements  

A.  24 VDC closed-circuit, electrically supervised, addressable, analog, and automatic fire alarm 
system. The system shall include, but not be limited to: 

1.  Fire alarm control unit (FACU), including supervised power supplies.   

2.  Addressable manual fire alarm boxes at all exits and/or constantly attended locations, as 
shown on the drawings. All manual fire alarm boxes shall include protective covers with 
local alarms to prevent tampering.  

3.  Photoelectric, addressable analog automatic smoke detection system (in those environ-
ments suitable for proper smoke detector operation), as indicated in this section and 
where shown on the drawings. 

a.  Common Corridors and Stairwells: System type, analog, addressable, photoelectric 
smoke detectors with standard base located in common corridors and each stairwell 
landing in the stairs. 

b.  Where an area is environmentally unstable such that a smoke detector could expe-
rience high levels of dust or temperature variations above 100° F or below 32° F and 
the area in question is protected by an automatic sprinkler system, smoke detectors 
shall be omitted. If an automatic sprinkler does not protect the area, an addressable 
heat detector shall be installed. 

4.  Audible and visible notification appliance circuits consisting of a minimum of three (3) cir-
cuits, as shown on the drawings.  

5.  Audible and visible notification appliances (horn / strobe notification appliances) in com-
mon (public) spaces and public bathrooms, as shown on the drawings.  

6.  Addressable monitor modules and addressable control relay modules, as shown on the 
drawings and described in this specification. 

7.  Magnetic door hold open devices, as shown on the drawings. 

8.  Connection to a local energy masterbox, as shown on the drawings and described in this 
specification.  

1.04  Order of Precedence 

A.  Should conflicts arise out of discrepancies between documents referenced in this specifica-
tion, the most stringent requirement shall apply; however, should a level of stringency be in-
determinable, the discrepancies shall be resolved as follows: 

1.  State and local codes shall take precedence over this specification. 

2.  The National Fire Protection Association Standards shall take precedence over this spe-
cification. 

3.  University of Rhode Island Standards shall take precedence over this specification.  

4.  This specification shall take precedence over the drawings.  

1.05  Submittals 

A.  In the event that the any of the following submittal packages is required to be revised and re-
submitted due to nonconformance with this specification, illegibility of the submittal, incom-
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plete submittals, noncompliance with the referenced local, state and national Codes, Stan-
dards and Regulations or nonconformance with pertinent documentation relative to the 
project, the Contractor, in advance, shall pay a $1,500.00 fee associated with the additional 
submittal review.  Payment of the fee shall be solely the Contractor’s responsibility. 

B.  Pre-Installation Documentation: Absolutely no work or material fabrication shall be conducted 
prior to submittal and approval by the Engineer. 

1.  Product Data: For each product specified in Part 2. Submittal shall indicate listing and 
approvals, selected options and electrical characteristics. 

2.  Equipment List: Identify type, quantity, make and model number of each piece of equip-
ment (including spare components) included in submittal.  Types and quantities of 
equipment indicated shall coincide with the types and quantities of equipment used in the 
battery calculations and those shown on the shop drawings.   

3.  Shop Drawing Plans: Minimum 1/8”=1’-0” scale floor plans and corresponding riser dia-
gram inclusive of information required by NFPA 72-2002 requirements.  

4.  Wiring Diagrams: Point-to-point fire alarm control equipment installation diagrams inclu-
sive of information required by NFPA 72-2002 requirements; typical wiring diagrams are 
not acceptable. 

5.  Battery Calculations: Prepared in accordance with NFPA 72-2002 requirements and 
showing total standby power and total alarm power required to meet the specified system 
requirements.  Include a complete list of current requirements during normal, supervisory, 
trouble, and alarm conditions for each component of the system. 

6.  Voltage-drop Calculations: Prepared in accordance with NFPA 72-2002 requirements to 
demonstrate that the system will operate per the prescribed backup time periods and un-
der all voltage conditions per UL and NFPA standards.  

7.  Sequence of Operation: A sequence of operation that describes how the system re-
sponds during an alarm, supervisory and trouble condition.  The description shall include 
fire alarm control unit LEDs, audible and visible indications; initiating devices, notification 
appliances, and auxiliary functions.  The description shall provide sufficient information so 
that the exact function of each installed device and appliance is known. 

8.  Statement of Equipment Lifecycle: A written statement, signed by a representative of the 
equipment manufacturer stating that the equipment to be supplied is not at or near the 
end of its life cycle and that replacement components for all control equipment shall be 
available from the manufacturer for a minimum of fifteen (15) years from the date of in-
stallation.  

C.  Pre-Programming Documentation: 

1.  Device Address List: Indicating proposed label verbiage for each address. 

D.  Pre-Acceptance Documentation: 

1.  As-Built Drawings: Showing all field changes from original Shop Drawing Plan submittal. 
Drawings shall include: 

a.  The exact locations and installation details of all equipment installed including the 
FACU, all initiating devices, monitor modules, control modules and fault isolator mod-
ules with the address of each addressed device and all notification appliances. 

b.  The installed wiring and color-coding and wire tag notifications for the exact locations of 
all installed junction boxes and terminal cabinets. 

c.  Specific point-to-point interconnections between all equipment and internal wiring of the 
equipment.  Typical point-to-point wiring diagrams are not acceptable.  
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2.  Testing Plan:  Include a step-by-step description of all tests and indicate type and loca-
tion of test apparatus to be employed.  

3.  Preliminary Record of Completion: Prepared in accordance with NFPA 72-2002 
§4.5.2.1(a). 

4.  Statement of Completion; to indicate that system installation, field quality control and 
commissioning is complete, a signed written statement, substantially in the form as fol-
lows: 

E.  “The undersigned, having been engaged as the Fire Alarm Contractor for the University of 
Rhode Island [Building Name] confirms that the fire alarm system equipment has been in-
stalled in accordance with the system manufacturer’s wiring diagrams, installation instructions 
and technical specifications provided to us by the manufacturer and the University of Rhode 
Island.  Field quality control procedures are complete, system indicators are normal, and the 
system is suitable for demonstration testing.” 

F.  Final Acceptance Documentation: 

1.  As-Built Drawings: With final revisions per Engineer’s comments. 

2.  Final Record of Completion: Prepared in accordance with NFPA 72-2002. 

3.  Test Reports: From Pre-Acceptance testing; substantially in the format and inclusive of 
information required by NFPA 72-2002 Figure 10.6.2.3. 

G.  Closeout Documentation: 

1.  Maintenance Data:  Operating and Maintenance Manual to include the following: 

a.  Final Equipment List identifying the quantities and types of equipment listed by manu-
facturer’s part number. 

b.  Detailed narrative description of the system inputs, evacuation signaling, ancillary func-
tions, annunciation, sequence of operations, expansion capability, application consider-
ations, and limitations. 

c.  Product datasheet (or specification sheet) for each piece of fire alarm system equipment 
installed. 

d.  Operator instructions for basic system operations, including alarm acknowledgement, 
system reset, interpretation of system output, operation of manual evacuation signaling 
and ancillary function controls. 

e.  Standby power calculations and voltage drop calculations that coincide with the equip-
ment that has been installed in the building. 

f.  Point ID list referencing the signaling line circuit loops or initiating device circuit loops and 
the devices on those loops. 

g.  Sensitivity report for all smoke detectors at the time of acceptance. 

h.  Testing results of all wiring free from faults, as specified in this specification. 

i.  Detailed description of routine maintenance and testing as required and recommended 
and as would be provided under a maintenance contract, including testing and main-
tenance instructions for each type of device installed. 

1.  This information shall include manuals that outline inspection, testing and cleaning 
procedures for all detectors and control equipment, as well as any other special main-
tenance procedures for any other pieces of fire alarm system equipment installed in 
the buildings. 
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j.  Detailed troubleshooting instructions for each trouble condition generated from the moni-
tored field wiring, including opens, grounds, and loop failures. 

1.  These instructions shall include a list of all trouble signals annunciated by the system, 
a description of the condition(s) that causes such trouble signals, and step-by-step in-
structions describing how to isolate such problems and correct them (or how to call for 
service, as appropriate). 

k.  A service directory, including a list of names and telephone numbers of those who pro-
vide service for the system. 

2.  Documentation of programming with the disks containing the programming information.  
Include necessary non-disclosure agreement or licensing agreement. 

3.  Electronic As-Built Drawings: Submit electronic AutoCAD files on compact disk.  Coordi-
nate AutoCAD version with Owner at time of submittal. 

4.  Statement of Warranty. 

1.06  Coordination 

A.  Coordinate the installation of the fire alarm system and testing of associated equipment and 
circuits with all related trades, contractors, equipment maintenance and testing representa-
tives, the Engineer, the Owner and the authorities having jurisdiction.   

B.  Sprinkler waterflow and valve supervisory switches.  Include wiring up to and including con-
nection to all sprinkler waterflow switches and valve supervisory switches.  All sprinkler wa-
terflow and supervisory switches shall be monitored for integrity in accordance with NFPA 72.  
Verify the quantity and location of all sprinkler waterflow and supervisory switches. 

C.  Magnetic door hold-open circuits.  Magnetic door hold-open circuits shall be provided such 
that upon alarm or loss of power selected magnetic door hold-open devices (as shown on the 
drawings) shall release, allowing the held open door to automatically close.  The Contractor 
shall be responsible to field verify the number and location of all magnetic door hold-open cir-
cuits and for wiring up to and including connection to these circuits.  The Contractor shall en-
sure correct operation of these interconnections during an alarm condition.  

D.  Air Handling Unit (AHU) Shutdown.  Upon any alarm in the building, all AHU’s in the building 
shall be shut down.  Upon initiation of any duct smoke detector, all AHU’s in the building shall 
be shut down.  The duct smoke detectors shall only initiate a supervisory signal unless oth-
erwise specified by the AHJ.  The contractor shall ensure correct operation of these intercon-
nections during an alarm condition. 

E.  Generator.  Means shall be provided to supervise the connection to the emergency genera-
tor.  The contractor shall ensure correct operation of these interconnections. 

1.07  Quality Assurance 

A.  Each component of the fire alarm system shall be listed as a product of a single fire alarm 
system manufacturer under the appropriate category for the intended use in Underwriters La-
boratories, Inc. (UL), UL FPED Fire Protection Equipment Directory. All control equipment 
shall be listed under UL category UOJZ Control Units System as a single unit.  Partial listings, 
or multiple listings for various major sections of the control equipment, shall not be accepta-
ble. 

B.  All equipment must be listed by FM Global (FM) in the 2010 FM Global Approval Guide.  

C.  Electrical components, devices, and accessories shall be Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.   

D.  All control equipment shall have transient protection devices that comply with the require-
ments outlined in UL 864 9th Edition, Standard for Control Units for Fire-Protective Signaling 
Systems. 
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E.  All materials and equipment (initiating devices, notification appliances, etc.) shall be new and 
unused. 

F.  All equipment supplied shall be first quality and the manufacturer’s best type and latest model 
capable of complying with all requirements of this specification and shall have been in conti-
nuous production and in continuous service in commercial applications for at least one year.  
Obsolete equipment shall not be used. 

G.  Installer Qualifications: 

1.  Licensed in the State of Rhode Island and be experienced in the installation of fire alarm 
systems in buildings similar to the Work described herein and has obtained design and 
inspection approvals for similar projects from authorities having jurisdiction. 

2.  Foreman: Provide proof of competence of both their company and the individual foreman 
that will be assigned to this project, in the area of installing fire detection, alarm, and con-
trol systems for at least five (5) years and acceptable to the Owner.  Once assigned, the 
Contractor’s foreman shall not be changed without the approval of the Owner. 

3.  Service Organization shall be capable of providing a minimum NICET Level III certified 
service technician on-site within 4 hours of a request for on-site service.  

H.  The fire alarm system shall comply with all applicable state and local codes including the 
Rhode Island Fire Safety Code. 

I.  Buildings accessible to the disabled or impaired shall comply with the provisions of the Amer-
icans with Disabilities Act Accessibility Guidelines (ADAAG). 

J.  Products, installation and testing shall be in accordance with the applicable provisions of the 
following as referenced by the Rhode Island Fire Safety Code: 

1.  NFPA 1, Uniform Fire Code, 2002 Edition, as amended by the State of Rhode Island. 

2.  NFPA 13, Standard for the Installation of Sprinkler Systems, 2002 Edition. 

3.  NFPA 70, National Electrical Code, 2005 Edition. 

4.  NFPA 72, National Fire Alarm Code, 2002 Edition. 

K.  The requirements and recommendations of the latest published edition of the equipment 
manufacturers’ product datasheets, technical specifications, installation instructions and wir-
ing guidelines shall be followed. 

1.08  Scheduling 

A.  The Contractor’s Foreman shall act as primary point of contact and responsible-in-charge for 
coordinating the Pre-Acceptance Test with the other portions of the Work, Owner and the 
Engineer. 

B.  The Contractor’s Foreman shall act as primary point of contact and responsible-in-charge for 
coordinating the Final-Acceptance Test with the other portions of the Work, Owner, Engineer 
and Authorities. 

1.09  Extra Materials 

A.  The manufacturer shall provide a suggested spare parts list with firm unit prices maintained 
for the duration of the manufacturer’s warranty period as specified herein, for items such as 
power supplies, central processor units, fault isolator modules, monitor addressable modules, 
addressable control relay output modules and other modules that may be long lead replace-
ment items.  Firm costs for programming changes shall also be included. Firm prices shall be 
maintained for one year beyond the duration of the manufacturer’s warranty period as speci-
fied herein. 

B.  Furnish an additional 5% of each type of smoke detector installed in the building as spares. 
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C.  Furnish an additional 5% of the manual fire alarm boxes as spares. 

D.  Furnish an additional 5% of the addressable monitor modules as spares. 

E.  Furnish an additional 5% of the addressable control modules as spares. 

F.  Furnish an additional 5% of the fault isolation modules as spares. 

G.  Furnish an additional 5% of each type of notification appliances (horn/strobes and strobes of 
various candela ratings) installed in the building as spares. 

H.  Spare parts shall be neatly and protectively packed in one or more cartons. The quantity, 
manufacturer, and model of each unit in the carton shall be identified on the outside of the 
carton. The name, address, and telephone number of the Contractor and the manufacturer’s 
local representative, plus the date of delivery, shall be neatly identified on the cover of each 
carton.  

1.10  Warranty 

A.  The Contractor shall guarantee all new equipment installed and new raceways, new wiring 
and connections to existing wiring from defects in workmanship and inherent mechanical and 
electrical defects for a period of one (1) year from the date of substantial completion of the 
project.  See Part 1 “Submittals”.  

B.  The Manufacturer or the authorized representative shall guarantee all new system equipment 
for a period of two (2) years from the date of substantial completion of the project.  See Part 1 
“Submittals”. 
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PART 2  PRODUCTS 

2.01  Manufacturers 

A.  Fire alarm system control equipment shall be manufactured by: 

1.  GE Infrastructure, Security (Formerly Edwards System Technology) 

2.  Gamewell – Fire Control Instruments (A Division of Honeywell International, Inc.) 

3.  Notifier (A Division of Honeywell International, Inc.) 

4.  SimplexGrinnell, LP (A Division of Tyco International, LTD.) 

B.  Distributors of acceptable manufacturer’s equipment shall provide documentation indicating 
that they are authorized by the manufacturer to distribute and service the equipment and that 
the manufacturer has stated that they have satisfactorily completed all training courses of-
fered by the manufacturer in relation to the equipment provided.   

2.02  Functional Description of the Systems 

A.  The systems shall include the new fire alarm control equipment which is UL Listed to operate 
with the submitted manual fire alarm boxes, sprinkler waterflow switches, valve supervisory 
switches and smoke detectors, and shall transmit an alarm to the to the Kingston Fire De-
partment, alert building occupants using audible and visible notification appliances, supervise 
each system for conditions which would impair proper system operation, annunciate such 
abnormal conditions, and where applicable, control related equipment as indicated on con-
tract documents. 

B.  Alarm Condition 

1.  The system operation shall be such that the alarm operation of any alarm initiating device 
shall not prevent the subsequent alarm operation of any other initiating device due to wir-
ing or power limitations. 

2.  The system alarm operation subsequent to the alarm activation of any manual fire alarm 
box, any common area system-type automatic detection device (smoke or heat detector), 
or sprinkler waterflow switch shall automatically perform the functions contained in this 
section and operate as follows: 

a.  All audible (horns) notification appliances in the building, as designated on the draw-
ings, shall initiate a general alarm. The general alarm shall consist of the temporal code 
3 National Evacuation Signal.  All strobe notification appliances shall operate in syn-
chronization (all strobe notification appliance circuits shall be synchronized building-
wide from the fire alarm control unit).   

b.  The general alarm shall immediately be transmitted to the Kingston Fire Department via 
a local energy Masterbox. Each building shall be equipped with one (1) local energy 
Masterbox. 

3.  Fire Alarm Control Unit Indication 

a.  Alarm conditions shall be immediately displayed on the control unit alphanumeric dis-
play, indicating all information associated with the fire alarm condition including type of 
device, its location and the time and date of activation.  The red “ALARM” LED shall 
flash on the control unit until the alarm has been acknowledged.  Once acknowledged, 
this same LED shall latch on.  A subsequent alarm received from another initiating de-
vice after acknowledgment shall flash the alarm LED on the control unit and the display 
shall show the new alarm information. 

b.  During an alarm condition, a pulsing alarm tone shall sound within the control unit until 
the alarm is acknowledged. 
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c.  If the audible alarm signals are silenced for any reason, they shall automatically re-
sound if another initiating device is actuated. 

d.  When the alarm signals are silenced by pressing the “ACKNOWLEDGE” pushbutton on 
the control module, the control unit LED’s shall continue to flash until the alarm is reset 
at the control unit. 

e.  The alarm sequence shall be recorded with the time and date of all occurrences in the 
fire alarm system History Log. 

4.  Auxiliary Functions 

a.  Where applicable, all auxiliary functions shall be connected to and operated by the con-
trol unit. 

b.  Phase I Automatic Elevator Recall.  The alarm activation of any fire alarm in the build-
ing, including smoke detectors in the elevator lobbies or elevator machine room shall, in 
addition to the operations listed above, cause the elevator cabs to be recalled according 
to the following sequence (RIUFC §13.8.10.5.14): 

1.  If the alarm originates from any device (smoke detector, heat detector, flow switch, 
etc.) anywhere in the building other than an alarm originating from a device on the 
designated level of exit discharge, the elevator cabs shall be recalled to the designat-
ed level of exit discharge (Ground Floor). 

2.  In the event that the primary designated level is the zone or area in alarm, the elevator 
cabs shall be recalled to the alternate floor as determined by HAI and the Kingston  
Fire Department. 

3.  The smoke detectors and heat detectors in the elevator machine room(s) shall actuate 
the third elevator control circuit causing a separate and distinct visible annunciation at 
the control unit and required annunciators to alert fire fighters and other emergency 
personnel that the elevators are no longer safe to use, as described in NFPA 72 and 
ASME A17.1.  In addition, if the elevator machine room is located at the designated 
level, its smoke detector shall also cause the elevator cabs to be recalled to the alter-
nate floor. 

4.  Activation of an elevator machine room smoke detector and/or heat detector shall 
cause the Firefighter’s Service visual signal to illuminate intermittently (flash) in eleva-
tor cabs, which have equipment located in the affected machine room. 

5.  Activation of the manual recall key switch on the ground level shall cause a tone and 
visual signal within the cabs. 

c.  Phase I Manual Elevator Recall.  A three position key switch shall be located at the 
designated level.  When the key switch is in the on position it shall cause all elevators 
controlled by the switch to be recalled to the designated level.  Elevator recall functions 
shall be in accordance with ASME A17.1. 

1.  All cars shall be provided with a visible and audible signal to alert passengers that the 
cars are returning non-stop to the designated level.  The visual signal shall be a “fire-
fighter’s hat”.  The signal shall remain active until the cars have returned to the desig-
nated level. 

2.  All call buttons and floor designation buttons shall be rendered inoperative. 

d.  Phase II Emergency In-Car Fire Fighter’s Service.  A three position key switch shall be 
provided in each elevator cab for in car fire fighter’s service.  Phase II Fire Fighter’s 
Service control and operation shall be provided in accordance with ASME A17.1. 

e.  HVAC Fan Units 
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1.  The operation of any initiating device shall cause the appropriate fan control relays to 
activate the shut down of the associated fan(s).   

f.  Magnetically Held-Open Doors 

1.  Upon receipt of an alarm from any initiating device or loss of power, selected magnet-
ic door hold-open devices (as shown on the drawings) shall release, allowing the held 
open door to automatically close from the building in alarm. 

C.  Supervisory Condition 

1.  The control unit shall have a “SYSTEM SUPERVISORY” LED and a supervisory signal 
“ACKNOWLEDGE” switch. 

2.  When a supervisory condition is detected, the following functions shall immediately occur: 

a.  The “SYSTEM SUPERVISORY” LED shall flash. 

b.  A pulsing alarm tone in the control unit shall sound. 

c.  The display shall indicate all information associated with the supervisory condition, in-
cluding device, its location within the protected premises, and the time and date of that 
activation. 

d.  If more supervisory signals are in the system, the operator shall be able to scroll the 
display to view new signals. 

e.  All system output programs assigned via control-by-event equations to be activated by 
the particular point monitored shall be executed, and the associated system outputs 
(Supervisory Notification Appliances and/or relays) shall be activated. 

3.  Unacknowledged alarm messages shall have priority over supervisory messages, and if 
an Alarm occurs during a supervisory sequence, the Alarm condition shall have display 
priority. 

4.  Activating the supervisory “ACKNOWLEDGE” switch shall silence the audible signal 
while maintaining an LED on, indicating the supervisory condition is still in the off-normal 
state. 

5.  Restoring the valve or supervisory contact to the normal position shall cause the supervi-
sory service audible signal to pulse thus indicating restoration to normal position.  Activat-
ing the “ACKNOWLEDGE” switch shall silence the audible signal and restore the system 
to normal. 

6.  The activation of any standpipe or sprinkler valve tamper switch shall activate an audible 
supervisory signal and illuminate the supervisory LED at the control unit. 

D.  Trouble Condition 

1.  When a trouble condition is detected, the following functions shall immediately occur: 

a.  An amber “SYSTEM TROUBLE” LED shall light and the system audible signal shall 
steadily sound when any trouble is detected in the system.  Failure of normal power, 
opens or short circuits on the signaling line circuits or the notification appliance circuits, 
disarrangements in system wiring, failure of the microprocessor or any identification 
module, or system ground faults shall activate this trouble circuit. 

b.  A trouble signal may be acknowledged by actuating the “ACKNOWLEDGE” switch.  
This shall silence the control unit trouble buzzer.  If additional trouble conditions occur, 
the trouble circuitry shall resound. 

c.  During an “alarm” condition, all “trouble” signals shall be suppressed with the exception 
of lighting the amber “COMMON TROUBLE” LED steadily. 
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d.  The display shall indicate all information associated with the trouble condition, including 
type of trouble point, its location within the protected premises, and the time and date of 
that activation. 

e.  All system output programs assigned via control-by-event equations to be activated by 
the particular point in trouble shall be executed, and the associated System Outputs 
(Trouble Notification Appliances and/or relays) shall be activated. 

2.  Unacknowledged alarm messages shall have priority over trouble messages, and if such 
an Alarm occurs during a Trouble sequence, the Alarm condition shall have display priori-
ty. 

E.  System Supervision 

1.  All wiring extending from the FACU enclosure to fire alarm system components shall be 
supervised for opens, shorts and grounds.  Systems containing unsupervised wiring of 
any type shall not be acceptable. 

2.  The occurrence of any fault shall activate the system trouble circuitry, but shall not inter-
fere with the proper operation of any circuit that does not have a fault condition. 

3.  Incoming 120 VAC line power shall be supervised so that any power failure shall be aud-
ibly and visually indicated at the control unit. 

4.  Batteries shall be supervised so that a low battery condition or disconnection of the bat-
tery shall be audibly and visually indicated at the control unit. 

F.  System Reset 

1.  A “SYSTEM RESET” button shall be used to return the system to its normal state after an 
alarm condition has been remedied.  Printed messages shall provide operator assurance 
of the sequential steps (i.e.: “IN PROGRESS”, “RESET COMPLETED”) as they occur, 
should all alarm conditions be cleared. 

2.  Should an alarm condition continue to exist, the system shall remain in an abnormal 
state.  System control relays shall not reset.  The control unit “ALARM” LED shall remain 
on.  These points shall not require acknowledgment if they were previously acknowl-
edged. 

2.03  Minimum Components 

A.  The automatic fire detection and alarm system shall consist of, but not be limited to: 

1.  Addressable Fire Alarm Control Unit, containing a Central Processing Unit (CPU), power, 
LED indicators, control switches and relays. 

2.  Addressable Fire Alarm Control Unit Sub-Panel. 

3.  Input Devices (waterflow switches and tamper switches supervision). 

4.  Addressable, analog photoelectric smoke detectors, with standard bases. 

5.  Addressable manual fire alarm boxes. 

6.  Addressable monitor modules and control relay output modules. 

7.  Fault Isolator Modules. 

8.  Annunciation at the FACU, as shown on the drawings. 

9.  A permanent record of the alarm signal, time, and date. 

10.  Audible and visible notification appliances. 

11.  Battery backup supervision. 
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12.  Automatic supervision of alarm initiating circuits, signal line circuits and notification ap-
pliance circuits. 

13.  Transmission of signals to the Kingston Fire Department. 

2.04  Fire Alarm Control Unit (FACU) 

A.  The FACU shall provide power, English display status, supervision, control, and programming 
capability for the fire detection and alarm system. 

B.  The control unit shall be located by the Owner and the Engineer, as shown on the drawings. 

C.  The control unit shall store a record of alarm and trouble events in a nonvolatile history file.  
This file shall contain, at least, the most recent 500 events, with time and date of each event.  
It shall be possible to select the number of events to be viewed in the history file so that the 
entire file does not have to be downloaded.  The history file shall remain intact in the event of 
a loss of AC and battery power. 

D.  The control unit shall be modular in construction and receive supervised plug-in component 
boards to provide system functions as hereinafter specified and/or to accommodate future 
system expansions. 

E.  The control unit shall be capable of being expanded in the future to support a minimum of 
500 addressable points (inputs or outputs).  The control unit shall be capable of being ex-
panded and field reprogrammed at any time up to the predetermined maximum capacity of 
the system, without the requirement to return the operating system to the factory for program 
changes.  All field programming shall be done by an authorized manufacturer's representa-
tive. 

F.  Each signaling line circuit shall support a minimum of 100 addressable input devices or ad-
dressable monitor modules and a minimum of 10 output devices. All addressable input and 
output devices shall be capable of being intermixed on the same signaling line circuit. 

G.  The control unit shall accommodate all addressable input devices in alarm simultaneously 
and shall be capable of operating all output relays while all inputs are in alarm. 

H.  Signaling line circuit shall be loaded to no more than 75% of its manufacturer specified ca-
pacity.  Additional SLCs shall be furnished and installed as necessary to comply with this re-
quirement. 

I.  The control unit shall supply power and communication protocol signals to the addressable 
input devices over a single pair of wires per signaling line circuit from the control unit. Signal-
ing line circuits shall be field programmable for Class A (Style 6) operation. 

J.  A minimum of two fault isolator modules shall be used on each signaling line circuit.  One 
fault isolator module shall be installed at the point the SLC leaves the FACU and at the point 
where new installed Class A (Style 6) SLCs return to the FACU.  Fault isolator modules shall 
be placed in order to minimize loss of addressable devices.  Fault isolator modules shall be 
placed at each floor, where the SLC spans multiple floors. No more than 25 devices shall be 
installed on a circuit between fault isolators. 

K.  The control unit shall contain a minimum of four (4) visible (strobe) and four (4) audible notifi-
cation appliance circuits (NAC) to provide an evenly distributed number of notification ap-
pliances per floor and circuit.  Visible (strobe) notification appliance circuits shall be indepen-
dent from the audible notification appliance circuits.  Each circuit's power load shall not ex-
ceed 75% of the individual circuit power available from the FACU and new installed circuits 
shall be Class A (Style Z) circuits.  Additional NACs shall be furnished and installed as ne-
cessary to comply with this requirement. 

L.  Power for all notification appliances shall come from integral power supplies in the control 
unit. Remote power supplies, if needed, shall be of the same manufacturer as the FACU. All 



Hughes Associates, Inc.   Carothers Library Fire Code Upgrades 
  April 27, 2011 
 

FIRE ALARM SYSTEM 
  16720 - 14  
  

locations containing remote control equipment (such as a power supply extender) shall be 
protected with a smoke detector, in accordance with NFPA 72. 

M.  At a minimum, the FACU shall contain the following: 

1.  Display.  A minimum 80 character, highly readable, display.  Upon input activation, the 
display shall provide the following indication: 

a.  A device address display. 

b.  A field programmed English label indicating the location of the device.   

c.  An English description of the type of device activated, such as smoke detector, manual 
fire alarm box, water flow switch, etc. 

d.  The status of the input:  alarm, supervisory or trouble. 

e.  Multiple alarm conditions shall be sequentially displayed automatically at not more than 
a five (5) second interval until manually acknowledged by priority. 

2.  Annunciation.  Annunciation shall be an integral part of the control system and shall indi-
cate alarm, supervisory and trouble conditions and the corresponding address.  The fol-
lowing initiating devices shall be annunciated individually: 

a.  Smoke detectors; 

b.  Heat detectors; 

c.  Sprinkler waterflow devices; 

d.  Valve supervisory switches; 

e.  Manual fire alarm boxes; and 

f.  Other approved types of automatic fire detection devices or suppression systems. 

3.  Battery voltage and ammeter readouts shall be available from the LCD display. 

4.  Once acknowledged, individual alarms shall be viewed by operating a "next-alarm" 
switch. 

5.  Communication Ports.  Two supervised RS232C communication ports shall be provided 
to support a printer or MODEM.  Each RS232C port output shall be programmable for 
printer or display output and shall be programmable to provide access to the control unit's 
EEPROM operating system to perform the following functions: 

a.  Listing and indicating status of all field devices. 

b.  Capability of performing alarm tests on any or all addressable smoke detectors and 
contact input devices. 

c.  Monitoring of the system from remote locations via printer, terminal, or computer. 

6.  The control unit shall be provided with a “silent” walk test feature.  This feature shall allow 
for testing of the fire alarm system without activating the notification appliances. 

7.  Clock.  A 24 hour clock shall be provided to continually provide the time of day and day of 
the week information.  During normal standby conditions, the control unit shall display 
time and date. 

8.  Any operation of an alarm silence, supervisory silence, trouble silence, acknowledge, 
lamp test, relay switches, or system reset switch shall cause a display indication of op-
eration with time and date.  These operations shall also be recorded in the system's his-
tory file. 

N.  The functional operation of the control unit shall be established by programmable software. 
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1.  The operating program shall be contained in nonvolatile EEPROM memory and shall be 
configurable in any of the following ways: 

a.  At the factory; 

b.  At the job site via modem; or 

c.  At the job site via standard terminal or standard laptop computer.   

O.  Access and control of the operating program shall be restricted to proper personnel designat-
ed by the Owner 

1.  The control unit shall have a minimum of three (3) security levels, and they shall be des-
ignated:  “ELECTRICIAN”, “ALARM SYSTEM SERVICE TECHNICIAN”, and 
“MANUFACTURER.”  Each level shall have individual passwords.  Illegal access at-
tempts shall be rejected by the system and shall be displayed and recorded in the history 
file with time and date. 

2.  The “ELECTRICIAN” security level shall be the lowest security level and shall only allow 
access to the system status levels and lists and shall not impair system operation. 

3.  The “MANUFACTURER” and “ALARM SYSTEM SERVICE TECHNICIAN” security levels 
shall allow access to the operating system. 

4.  Accessing a programming function that disables normal system operation shall initiate a 
trouble sequence. 

P.  Failure of the CPU(s) in the control unit module or a channel shall light the CPU Error LED 
and sound the control unit trouble buzzer.  Alarms received while the control unit is in this 
state shall bypass the software and sound the general alarm signals and light the alarm LED. 

Q.  The channel modules shall be field programmable to report wire-to-wire short conditions as 
either an alarm or trouble condition. 

R.  The control unit shall be capable of locating input circuit openings by the associated address 
and initiate the proper display and trouble sequence. 

S.  The system response to alarms shall be 2.5 seconds maximum for the first alarm. 

T.  The control unit shall contain an integral standby battery to provide continuous power in the 
event of AC power failure. 

1.  The batteries shall be capable of providing 60 hours of backup power for the system and 
enough remaining power to operate all notification appliances for 15 minutes at the end 
of the 60 hour period. 

2.  The calculations for battery standby shall include a “safety factor” (reserve power esti-
mate) of a minimum 20%. 

3.  Transfer from AC to battery power shall be instantaneous when AC voltage drops below 
85 percent input.  Transfer to battery standby shall be indicated by display and recorded 
in the history file with time and date.  The indication shall be "AC OFF". 

4.  Loss of building power for the system shall automatically and immediately cause transfer 
of the system to battery power and cause all audible trouble signals to sound.  Upon re-
turn of building power, the system shall automatically retransfer thereto, and the batteries 
shall automatically recharge. 

5.  During battery operation, the control unit shall process all inputs.  However, the display 
shall provide five (5) seconds of indication for each new input condition, then turn off to 
conserve battery power. 
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6.  The control unit shall have a dual rate battery charger that shall maintain the batteries in 
a fully charged condition and shall provide recharge of the batteries to full capacity in for-
ty-eight (48) hours. 

U.  The control unit shall provide a nonprogrammable DPDT common alarm relay and common 
trouble relay both with contacts rated 2 AMP at 24 VDC. 

V.  Output Function Modules.  The control unit shall utilize output function modules to control 
output functions. The modules shall plug into the control unit motherboard.  The functions and 
presence of each module shall be supervised, and “UNIVERSITY ELECTRICIAN” password 
shall enable the user to request a list that locates the module by panel and slot within system.  
All modules shall be individually programmable by circuit as hereinafter specified. 

1.  Addressable control relays shall be provided for each of the auxiliary functions; field verify 
quantities and locations. 

2.05  Fire Alarm Control Unit (FACU) Sub-Panel 

A.  The FACU sub-panel shall meet all the requirements in 2.04 for fire alarm control units. 

B.  The FACU sub-panel shall be UL listed and FM approved for the releasing of a clean agent 
fire suppression system.  

2.06  Wiring 

A.  Wiring for the initiating devices, notification appliances and remote 80 character LCD display 
shall be solid or stranded copper and shall comply with the appropriate sections of the Na-
tional Electrical Code.  All system wiring size shall be as determined suitable by the manufac-
turer and in compliance with the National Electrical Code, yet they shall not be any smaller 
than as specified herein. 

B.  Conductors shall be minimum #16 gauge solid copper, type thhn, thwn or tfn. All wiring shall 
be run continuously from device to device. Wiring size shall be increased as required to limit 
voltage drop to manufacturer’s recommended operating voltage.  

C.  Shielded wire shall be used as directed by the FACU manufacturer. 

D.  All wiring shall be installed in metal raceway. Raceways shall include rigid steel threaded 
conduit, electrical metal conduit (EMT) and surface metal raceway (e.g., wiremold). 

2.07  System Field Devices - General 

A.  Addressable devices shall operate under the following ranges of environmental conditions: 

1.  Ambient Temperature:  32-100 degrees Fahrenheit. 

2.  Relative humidity:   0-93 percent, non-condensing. 

3.  Air velocity:     300 feet per minute. 

B.  Each addressable device shall include a means to assign a unique address code to the de-
vice in the field.  This address code shall serve as the means by which the system program 
recognizes the device. 

C.  Failure of any single device shall not hinder the operation of any other devices connected to 
the signaling line circuit. 

D.  Failure of the control unit to properly communicate with any addressable device shall initiate 
the proper trouble sequence.  While in this trouble condition, the control unit shall cause ac-
tual alarm input from devices to override trouble alarm. 

2.08  Automatic Detectors – General 

A.  All automatic smoke detectors shall be of the addressable, analog photoelectric type and 
shall be interchangeably mounted into a common twist-lock base. 
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B.  The control unit shall recognize changes of detector type in each location and provide proper 
indication that reprogramming for the affected address is required. 

2.09  Addressable Photoelectric Smoke Detectors 

A.  Addressable analog photoelectric smoke detectors with standard detector bases shall be in-
stalled in all common corridors, in stairwells at each floor level, and in the vicinity of all fire 
alarm system control equipment, in accordance with this specification and as shown on the 
drawings.  Unless otherwise shown on the drawings, these common area detectors shall be 
spaced at thirty (30) foot centers, and spaced in accordance with NFPA 72 and the manufac-
turer’s installation instructions.  Smoke detectors shall only be installed in those environments 
suitable for proper smoke detector operation. 

B.  UL 268, photoelectric smoke detector with general alarm setting in all common spaces of 
3.0% - 4.0% per foot obscuration. 

C.  The detectors shall provide a combination alarm/power LED.  The LED shall flash under 
normal conditions, indicating that the detector is operational and in regular communication 
with the control unit.  The LED shall be placed into steady illumination under an alarm condi-
tion.  An output connection shall also be provided in the base to connect an external remote 
alarm LED.  The mounting location of every device shall be approved by the Owner. 

2.10  Detector Bases 

A.  Automatic detectors shall utilize a common, plug-in, twist-lock, tamper-resistant type base 
that accommodates photoelectric and thermal detectors.  Detectors shall be interchangeable 
to simplify field conversion. 

B.  Provide bases constructed of white, high impact polycarbonate designed for mounting on a 
standard 3-1/2 inch or 4 inch octagonal or 4-inch square outlet box.  Provide screw terminal 
connections for No. 14 AWG wire. 

C.  Removal of the detector from the base shall cause a trouble indication at the FACU.  Remov-
al of the detector shall not disrupt the alarm circuit wiring or prevent the receipt of alarms from 
other devices operating in the circuit. 

D.  Insertion of an incorrect detector type into the base shall cause a "Wrong Device" trouble 
condition at the FACU until the proper type of detector is installed, or the system is re-
programmed.  The system program shall recognize the insertion of a wrong device and shall 
automatically default to the set point values corresponding to the inserted device, and shall 
monitor alarm and trouble conditions according to the default parameters. 

 

 

2.11  Addressable Photoelectric Duct Smoke Detectors 

A.  Duct smoke detectors shall be installed only in environments appropriate for proper smoke 
detection and in accordance with manufacturer’s installation instructions.  Duct smoke detec-
tors shall be rated for an air velocity range of a minimum of 300 ft/min to a maximum of 4000 
ft/min. 

B.  Duct-mounted smoke detectors shall be installed in the return and supply ducts on all HVAC 
units that have a supply capability of 2000 CFM or more. 

C.  Duct smoke detectors shall be photoelectric, addressable analog type, with sampling tube of 
design and dimensions as recommended by the manufacturer for the specific duct size and 
installation conditions where applied.  Duct smoke detector shall include a “Form C” relay 
contact (rated for 1A @ 24VDC) as required for HVAC fan shutdown and/or smoke damper 
closure.  This auxiliary relay output shall be fully programmable. 
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D.  For maintenance purposes, it shall be possible to clean the duct housing sampling tubes by 
accessing them through the duct housing front cover. 

E.  Duct smoke detector shall have a Remote Test Station with an alarm LED and Test switch, 
as shown on the drawings. 

2.12  Addressable Manual Fire Alarm Boxes 

A.  Manual fire alarm boxes shall be UL 38 non-coded, double-action type, surface or semi-flush 
mounted, with integral contact monitor module to provide addressable operation. 

B.  Faceplates shall be red with raised white identification lettering. 

C.  Stations shall mechanically latch after operation, with a key operated reset feature, keyed the 
same as FACU. 

2.13  Addressable Monitor Modules 

A.  Each addressable monitor module shall be able to support any number of normally open 
(N/O) devices.  Wiring to the devices(s) being monitored shall be Class A supervised (Style 
D).  Module status (normal, alarm, supervisory, trouble) shall be transmitted to the FACU. 

B.  Addressable monitor modules shall include a mounting plate for installation in a junction box 
or shall be mounted in a locked cabinet or approved box, as shown on the manufacturers 
recommended specifications. 

C.  The addressable monitor modules shall provide address-setting means. 

D.  An LED shall be provided which shall flash under normal conditions, indicating that the moni-
tor module is operational and in regular communication with the control unit. 

2.14  Addressable Control Relay Output Modules 

A.  Provide addressable control relay output modules to permit hardwired control capability from 
the signaling line circuit. Relay contacts shall be DPDT, rated 2 amperes at 24 VDC. 

B.  Each relay shall operate according to the control program resident in the FACU.  Relays shall 
be supervised for trouble conditions (open, short, device missing/failed) at the FACU. 

C.  Relay output modules shall include a mounting plate for installation in a junction box. 

D.  The relay output module shall provide address-setting means and shall also store an internal 
identifying code which the control unit shall use to identify the type of device. 

E.  An LED shall be provided which shall flash under normal conditions, indicating that the Relay 
Output Module is operational and is in regular communication with the control unit. 

F.  Provide transient suppressors for inductive loads. 

G.  All wiring and power shall be provided to properly operate all relays connected to the SLC. 

H.  Control Modules are to be installed as needed for shutdown of house sound equipment and 
to turn on house lights in the auditorium. 

2.15  Fault Isolator Modules 

A.  Fault isolator modules shall provide short circuit isolation for signaling line circuit wiring.  Fault 
isolator modules shall be listed to UL 864, Standard for Control Units for Fire-Protective Sig-
naling Systems.   

B.  The isolator module shall mount directly to a minimum 2 1/8 inch deep, standard 4-inch 
square electrical box, without the use of special adapters or trim rings.   

C.  Power and communications shall be supplied by the signaling line circuit.   

D.  Fault isolator modules shall report faults to the satellite and master FACU. 
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E.  After the wiring fault is repaired, the fault isolator modules shall test the lines and automatical-
ly restore the connection. 

2.16  Magnetic door hold-open devices 

A.  Magnetic door hold-open devices shall be UL Listed to UL 228, Standard for Door Closers-
Holders, With or Without Integral Smoke Detectors  

B.  Units shall be equipped for wall or floor mounting as designated by the existing location and 
shall be complete with matching door plate.  The material and finish shall match the door 
hardware. 

C.  The unit shall operate from a 24VDC source, and shall have a minimum of 25 lbs. holding 
force. 

D.  If the Contractor provides separated remote power supplies for powering door hold open de-
vices, the power supplies shall be monitored by the fire alarm system for abnormal (i.e., 
“Trouble”) conditions and shall be protected with an analog-addressable photoelectric smoke 
detector. 

2.17  Audible and Visible Notification Appliances 

A.  General 

1.  All notification appliances shall be rated at 24 VDC and shall be powered by supervised 
notification appliance circuits originating from the FACU or remote power extenders listed 
for this purpose. 

2.  The notification appliances shall be installed in accordance with the required audibility le-
vels and the required illumination levels as described in NFPA 72. 

3.  All notification appliances shall be installed in environmental conditions in accordance 
with their listing and manufacturer’s specifications and installation instructions.   Where 
required, notification appliances that are to be installed in outdoor areas or in areas with 
harsh environmental conditions shall be tested and listed for outdoor use or for weather-
proof applications. 

4.  All notification appliances installed in locker rooms shall be provided with protective 
guards, as indicated on the drawings. 

B.  Audible (horn) notification appliances  

1.  Fire alarm horns shall be listed in accordance with UL 464, Standard for Audible Signal-
ing Appliances.   

2.  The horn, whether integral with a combination horn/strobe unit or a separate appliance, 
shall have a minimum output designation from UL of 90 peak dBA at 10 feet or 15 dBA 
above the average ambient sound level, whichever is louder. 

3.  Horn/strobe units shall be either flush-mounted or ceiling mounted as indicated on the 
drawings. 

C.  Visible (strobe) notification appliances 

1.  All strobes shall conform to the requirements of NFPA 72, UFAS and the ADA and shall 
be listed to UL 1971, Standard for Signaling Devices for the Hearing Impaired. 

2.  All visible notification appliance circuits shall be synchronized and have a rated light out-
put as indicated on design drawings. 

2.18  Notification Appliance Remote Power Supplies 

A.  General 
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1. Remote power supplies shall power and supervise a minimum of 2 Class A (Style Z) 
NACs that shall be capable of being synchronized together on the same circuit, being 
synchronized together with notification appliance circuits on other power supplies, and 
being synchronized with notification appliance circuits connected directly to the FACU. 

2. Remote power supplies shall have an auxiliary power output for providing remote power 
to fire alarm system devices other than notification appliances.  Devices to be powered 
from auxiliary power output shall be approved by the Manufacturer and have been tested 
by a UL and/or FM. 

3. Remote power supplies shall be connected to FACU, supervised by and activated by a 
dedicated Class A (Style Z) notification appliance circuit or Class A (Style D) connections 
from addressable monitor modules and addressable control relay output modules. 

4. Remote power supplies shall be supervised for loss of power, brownout, and battery 
trouble conditions.  NACs shall be supervised for wiring faults including, opens, wire-to-
wire short circuits and earth faults.  Remote power supply Trouble signal(s) shall report 
on the FACU display.  Additionally, remote power supply shall have visible indicators 
(LEDs) for displaying Trouble signal(s) and indicating which NAC is in Trouble at the 
power supply. 

5. All locations containing remote control equipment (such as a power supply extender) 
shall be protected with a smoke detector, in accordance with NFPA 72 – 2002. 

2.19  Transmission of Signals 

A.  All alarm signals shall be transmitted to the Kingston Fire Department via a local energy Mas-
terbox.   
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PART 3  EXECUTION 

3.01  Examination 

A.  Coordinate examinations with the Owner. 

B.  Examine and verify actual location of equipment, initiating devices, notification appliances, 
monitor modules, output modules, fault isolation modules, remote power supplies and other 
components. 

C.  Examine and verify actual locations of vertical and horizontal raceway including existing ra-
ceway that may be reused. 

D.  Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, fram-
ing and other conditions where equipment is to be installed prior to preparing pre-installation 
submittal. 

E.  Promptly report conflicts with proposed solutions. 

3.02  Preparation 

A.  Prepare and submit a minimum of six (6) complete “Pre-Installation Documentation” submittal 
packages to the Engineer for review prior to submitting same to local officials (as required) for 
approval and permit.  Resubmit portions or entirety of submittal to address Engineer com-
ments prior to submitting package to local officials (as required) for approval and permit.  See 
Part 1 “Submittals” for submittal content. 

B.  Obtain Owner approval to deliver materials and begin installation once “Pre-Installation Do-
cumentation” review process is complete and necessary local approvals and permits have 
been secured. 

3.03  General Equipment Installation 

A.  Installation, workmanship, fabrication, assembly, erection, examination, inspection and test-
ing shall be in accordance with NFPA 72. 

3.04  Module and Remote Power Supply Installation 

A.  Install remote power supplies as indicated on Pre Installation Documentation submittal.  Ob-
tain Engineer approval for locations not previously identified (and approved) in submittal.  

B.  If a remote power supply is used to power a NAC and it actuated from the SLC, isolation 
modules shall be installed on both the feed and return side of the control module.  

C.  Install addressable isolator modules as indicated on Pre Installation Documentation submittal.  
Obtain Engineer approval for locations not previously identified (and approved) in submittal.  

D.  Install addressable monitor modules as indicated on Pre Installation Documentation submittal 
to supervise and monitor the status of each non-addressable device, such as conventional 
spot-type heat detectors, sprinkler waterflow alarm switch and valve supervisory switch con-
tacts, special hazard fire suppression alarm contacts and fire pump supervision contacts.   

E.  Install addressable control relay output modules as indicated on Pre Installation Documenta-
tion submittal.  Obtain Engineer approval for locations not previously identified (and ap-
proved) in submittal.  

F.  All wiring and power shall be provided to properly operate all relays connected to the SLC. 

 

 

3.05  Initiating Device Installation 
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A.  In general, automatic detectors shall be mounted on the structural ceiling or finished ceiling 
and not on the bottom or side of any type of construction or structure which extends down 
from the ceiling. Automatic detectors shall be installed as indicated on the plans and in con-
formance with all codes and Regulations and these specifications. The detectors shall be in-
stalled within five (5) feet of the location shown on the drawings to accommodate construc-
tion.   

B.  Automatic detectors shall be located near points where air currents normally intersect.  De-
tectors shall not be located in the direct path of the draft from an HVAC air supply grille, a 
door, window, or hallway.  Detectors shall be installed a minimum of three (3) feet from an 
HVAC air supply diffuser, in accordance with NFPA 72.   

C.  Addressable analog photoelectric smoke detectors shall be installed in all common corridors, 
waiting rooms and other common spaces in accordance with this specification, as shown on 
the drawings. Unless otherwise shown on the drawings, these common area detectors shall 
be spaced at thirty (30) foot centers, and in accordance with NFPA 72 and the manufacturer’s 
installation instructions.  Smoke detectors shall only be installed in those environments suita-
ble for proper smoke detector operation. 

D.  Manual fire alarm boxes shall be installed at every exit and in common areas in accordance 
with NFPA 72, as shown on the drawings.  

E.  Manual fire alarm boxes shall be mounted at a height between 42-inches and 66-inches 
measured to the activating handle, above the finished floor, in accordance with NFPA 72 and 
the ADA. 

3.06  Notification Appliance Installation 

A. All notification appliances shall be wall-mounted such that that the entire strobe lens is not less 
than eighty (80) inches and not greater than ninety-six (96) inches above the finished floor, or 
six (6) inches below the finished ceiling, whichever is lower. 

B. Strobes shall be synchronized in accordance with NFPA 72. 

C. All audible notification appliances shall sound the three-pulse temporal fire alarm evacuation 
signal. 

3.07  Wiring Installation 

A.  The wiring and raceway system for the fire alarm system shall be in accordance with NFPA 
70, National Electrical Code.  Device and appliance boxes shall be new and low-profile. 

B.  Furnish metal raceway, wiring, outlet boxes, junction boxes, cabinets, labels and similar de-
vices necessary for the complete installation of the fire alarm system.  Wiring shall be of the 
type as specified herein and recommended by the manufacturer and shall be installed in 
metal raceway throughout. 

C.  Fire alarm system wiring within the building shall be installed in metal raceway with steel 
couplings and box connectors. Cast "LB" or "T" type connectors shall be permitted. An 
equipment-bonding conductor shall be provided in all flexible metallic raceways. 

D.  All fire alarm system riser conduits shall be minimum 1-inch in diameter. 

E.  All wiring shall be installed continuous from device to device. 

F.  Terminal cabinets with hinged, lockable red covers, by Space Age Electronics, Marlboro, MA, 
or approved equal shall be provided at all junction points.  All conductor splices shall be 
made on screw-type terminal blocks – wire nuts, butt, crimp or screw type connectors shall 
not be used.  All terminals within a terminal cabinet shall be properly and permanently la-
beled. All junction box covers shall be painted red. 
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G.  Raceways containing conductors identified as "Fire Alarm System" conductors shall not con-
tain other conductors, and no AC carrying conductors shall be allowed in the same raceway 
with the DC fire alarm detection and signaling conductors. 

H.  The conductors for the notification appliance circuits shall not be installed in the same race-
way as the conductors for signaling line circuits unless written certification from the manufac-
turer is supplied to the Engineer indicating that the inclusion of these circuits in the same ra-
ceway is acceptable and that no additional consideration is needed for these circuits.  

I.  Notification appliance circuits and control equipment shall be arranged and installed so that 
loss of any one (1) notification appliance circuit shall not cause the loss of any other notifica-
tion appliance circuit in the system. 

J.  Color coding of conductors shall be approved by the Owner.  Unless otherwise indicated, the 
color code for all fire alarm system conductors shall be as follows: 

1.  Signaling line circuits and initiating device circuits shall be red and black.  Red shall be 
positive and black shall be negative. (SLC/IDC) 

2.  Audible notification appliance circuits shall be blue and white.  Blue shall be positive and 
white shall be negative (NAC). 

3.  Sprinkler/standpipe circuits shall be red and black.  Red shall be positive and black shall 
be negative. 

4.  Smoke detector power circuits shall be brown and violet. Violet shall be positive and 
brown shall be negative. 

5.  Auxiliary remote power supply circuits shall be brown and violet.  Violet shall be positive 
and brown shall be negative. 

6.  Electro-magnetic door hold-open circuits shall be gray and gray. 

7.  HVAC shut-down circuits shall be orange and yellow. 

8.  Remote annunciator circuits shall be violet and numbered at each end. 

9.  Bond wires from the control unit to the master box ground rod, and all required bonding 
conductors shall be green. 

10.   AC supply circuit to the main FACU shall be white, black and red.  The black shall be 
one phase, and the red shall be the opposite phase, if required.  The white shall be the 
neutral.  If a separate feed is required for the battery charger, it shall be black and white 
unless the main FACU requires only one AC feed.  In that case, the conductors to the 
battery charger shall be red and white. 

11.  Municipal master box tripping circuits shall be orange and orange.  Conductors for this 
circuit shall be installed in a separate raceway. 

K.  Exposed raceways shall be run parallel and perpendicular to the walls and ceilings.  Wherev-
er practical, exposed raceways shall be run on the ceiling as close as possible to a wall or as 
high as possible on a wall.  Where exposed raceways shall cross under a structural beam or 
rib, they shall be run down on one side of the beam or rib, across its bottom, and up to the 
ceiling on the other side of the beam or rib.  No spanning from beam to beam or rib to rib 
shall be permitted.  The use of a raceway body on one side of a beam or rib shall be permit-
ted provided it shall be readily accessible.  

L.  Fault isolator modules shall be furnished as required and shall be mounted as directed by the 
manufacturer.  The field location of the fault circuit isolators shall be labeled so that the de-
vices may be easily located, and that location shall be noted on the point-to-point and as-built 
drawings. 
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M.  The power employed to operate the fire alarm system shall have a high degree of reliability 
and capacity for the intended service.  Connections to this power service shall be made on a 
dedicated branch circuit(s).  The circuit shall be mechanically protected. 

N.  The electrical supply to the FACU shall be equipped with a dedicated fused disconnect with a 
handle that can be locked in the “power on” position. This disconnect is to be provided at the 
connection to the normal power supply serving the FACU.  Circuit disconnecting means shall 
have a red marking, shall be accessible to authorized personnel, and shall be identified as 
“FIRE ALARM CIRCUIT CONTROL.”  The location of the circuit disconnecting means shall 
be permanently identified on a nameplate installed on the inside of the FACU. 

O.  All wiring within the control unit shall be neatly served in the panel gutters and be secured by 
means of Thomas & Betts "Ty-Raps" or by other approved means. 

P.  Where penetrations of floor slabs, fire-resistance rated walls and/or smoke barrier walls are 
made, the wiring shall be sleeved in metal raceway and the penetrations shall be fire-stopped 
with UL Listed through-penetration firestop assembly.  

3.08  Identification 

A.  Provide Brady, or approved equal, adhesive markers indicating the device address with min-
imum 12-point font lettering in the following locations: 

1.  Outside of addressable smoke detector bases. 

2.  Outside of addressable manual fire alarm boxes. 

3.  Outside of addressable monitor modules. 

4.  Outside of addressable relay output modules. 

5.  Outside of addressable fault isolator modules. 

6.  Outside of tamper switch. (Mackal Only) 

7.  Outside of waterflow switch. (Mackal Only) 

B.  See Part 3 “Wiring Installation” for identification of conductors. 

3.09  Field Quality Control 

A.  Work shall be performed in accordance with the best and the most modern practices of the 
trade.  The entire system shall be installed in a neat and workmanlike manner, in accordance 
with the standard instructions and recommendations of the manufacturer and in accordance 
with the approved manufacturer's wiring diagrams unless otherwise specifically permitted by 
the Owner and the Engineer. 

B.  The system shall be installed under the supervision of a qualified, trained, NICET (minimum 
Level III) Certified manufacturer's representative.  The technical representative is expected to 
be on site with the Contractor during the installation of wiring and during the entire time of fi-
nal connections and testing of the fire alarm system.  The system shall be demonstrated to 
perform all of the functions as specified. 

C.  The supervisory work of the qualified manufacturer's technical representative shall include, 
but not necessarily be limited to, checking all the system wiring connections; advising the 
Contractor regarding technical details of the installation; and the adjustment and testing of all 
components of the system in order to ensure a complete and satisfactorily operable system.  
The manufacturer's technical representative shall be on site, as required by the Owner and 
the Engineer, during the entire installation and connection of the new control equipment.  The 
technical representative shall monitor all wiring changes and assist the Contractor to ensure 
a smooth transition to the new control equipment.  The cost of the technical representative 
shall be paid by the Contractor and shall be included in the bid price.  The minimum amount 
of man-hours for this technical representative to be carried is 40 hours. The Contractor shall 
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identify the amount of manufacturer’s technical representative’s man-hours that shall be pro-
vided and the per-hour cost (including the cost for possible overtime [premium] hours) for the 
technical representative’s time. 

D.  Perform Test wiring to be free from grounds and short circuit faults. Document and endorse 
results, and forward to the supplier, the Owner and the Engineer.  No connections to the 
FACU shall be made until the system wiring has been accepted by the equipment supplier. 

E.  Perform inspections and tests required by NFPA 72-2002, "Inspection Testing and Mainten-
ance" for control equipment, batteries, conductors, remote transmission, remote annuncia-
tors, initiating devices, notification appliances and auxiliary functions.   

1.  Replace system components that do not pass test procedures and retest to demonstrate 
compliance.  Repeat procedure until satisfactory results are obtained.  Replace detectors 
that our outside their marked sensitivity range. 

2.  Use the NFPA 72-2002 "Record of Completion" to document the inspection and test re-
sults.   

3.10  Cleaning and Protection 

A.  Do not install smoke detectors prior to substantial completion by other portions of the Work. 

B.  Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and marred 
finish to match original finish.  Clean unit(s) internally using methods and materials recom-
mended by manufacturer. 

3.11  Equipment Removal 

A.  Completely remove any unused existing fire detection, alarm system control equipment, wir-
ing and components and equipment that are not specified as being part of the new systems.  
The equipment removed shall be boxed, labeled and delivered to the Owner.  All unused, fire 
alarm system wire and cable shall be removed and disposed of properly off-site. 

B.  Perform all removal work efforts in accordance with the best and most modern practices.  
Removal of existing equipment shall include all cutting, patching and painting of existing 
walls, hard ceilings and/or replacement of suspended ceiling tiles. 

3.12  Engineer Pre-Acceptance 

A.  Prepare and submit one (1) complete “Pre-Acceptance Documentation” submittal package to 
the Engineer a minimum of five (5) business days prior to proposed pre-acceptance test date.  
See Part 1 “Submittals” for submittal content.  Resubmit portions or entirety of submittal to 
address Engineer comments prior to scheduling test date. 

B.  Schedule Pre-Acceptance Test with Owner, Engineer and related trades once submittal 
package was been reviewed to the satisfaction of the Engineer.  Tests shall not be scheduled 
or conducted prior to satisfactory review of “Pre-Acceptance Documentation” submittal pack-
age. 

C.  Demonstrate system functional performance.  Document testing results in the format speci-
fied by NFPA 72-2002 Figure 10.6.2.3; at a minimum, perform the following: 

1.  Functionally operate, in accordance with NFPA 72-2002, each building fire alarm initiating 
device to ensure proper operation, correct annunciation at each remote annunciator (as 
shown on the drawings) and at the control unit and proper operation of all alarms and 
auxiliary functions.  “Magnet” testing of smoke detectors will not be accepted as a func-
tional test. 

2.  The signaling line circuits and the notification appliance circuits shall be opened in at 
least two locations per floor to check for the presence of correct supervisory circuitry. 

3.  One-half of all tests shall be performed on battery standby power. 
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D.  Reschedule testing where unsatisfactory results cannot be resolved such that testing can be 
completed during business hours on the scheduled day.  See Owner “General Agreement” 
for possible additional costs and penalties.  

E.  Upon satisfactory completion of the Pre-Acceptance Test, leave the system operating for a 
minimum of one week prior to the Final Acceptance Test. 

3.13  Authority Having Jurisdiction Final Acceptance 

A.  Prepare and submit a minimum of six (6) complete “Final Acceptance Documentation” sub-
mittal packages to the Engineer for review prior to submitting same to local officials for final 
system approval.  Resubmit portions or entirety of submittal to address Engineer comments 
prior to submitting package to local officials.  See Part 1 “Submittals” for submittal content. 

B.  Submit reviewed “Final Acceptance Documentation” submittal package to authority and coor-
dinate scheduling (minimum ten (10) business days notice) of common fire sprinkler and fire 
alarm system acceptance testing.  If acceptable to the authority, the reviewed “Approval Do-
cumentation” submittal may be submitted to the authority at the time of the final acceptance 
tests. 

C.  Coordinate with fire sprinkler portion of final acceptance tests.  Operate as required.   

D.  Demonstrate system components to authority having jurisdiction as necessary. 

E.  A 60-hour battery test shall be performed if requested by the Authority Having Jurisdiction. 

F.  Reschedule testing where unsatisfactory results cannot be resolved such that testing can be 
completed to the satisfaction of the authorities.  See Owner “General Agreement” for possible 
additional costs and penalties.  

G.  Upon satisfactory completion of the tests, leave the fire alarm system in proper working order. 

3.14  Project Closeout Procedures 

A.  Prepare and submit a minimum of six (6) closeout documentation packages to the Engineer 
for review prior to scheduling Owner demonstration and training. Resubmit portions or entire-
ty of submittal to address Engineer comments prior to scheduling demonstration and training.  
See Part 1 “Submittals” for submittal content. 

B.  Schedule Owner demonstration and training with the Owner for each building.  Provide at 
least five (5) working days notice. 

C.  Demonstrate equipment, specialties, and accessories with the Owner.  Review operating and 
maintenance information with the Owner. 

1.  Fire Alarm Response Teams – University Security Personnel: Prior to final acceptance of 
the fire alarm system, provide operation training to each shift of the Owner's designated 
Building Manager.  Each training session shall be a minimum of 1 hour and shall be con-
ducted on shift or at a time acceptable to the Owner.  Each session shall include an over-
view of the system and the devices connected to it, emergency procedures (including 
alarm, trouble and supervisory condition procedures), control panel operation, and safety 
requirements.  Each session shall include a complete demonstration of the system.   

2.  The manufacturer's technical representative shall also be required to instruct designated 
building and management personnel in the general operation of the system and to give 
the designated personnel an overview of the system functions when the system is in 
normal, supervisory mode, alarm mode, and trouble mode, as specified in this specifica-
tion. 

END OF SECTION 
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PART 1 GENERAL 

1.01  Related Documents 

A.  Drawings and general provisions of the Contract, including General and Supplementary Con-
ditions and Division 1 Specification Sections, apply to this Section.  

B.  Fire Alarm System 16720  

1.02  Summary 

A.  General:  Provide all materials and labor for the detailed design and installation of a VESDA 
LaserPLUS Air Sampling smoke detection system in the Rare Books and Special Collections 
Areas at the Robert L. Carothers Library on the campus of The University of Rhode Island. 

B.  All work shall be performed in accordance with these specifications and good engineering prac-
tice.  No modifications to these specifications will be accepted without the expressed written 
approval of the Engineer.  It is the Contractor’s responsibility to document Engineer’s approval 
of any such modifications prior to the execution of work. 

C.  Contractor shall field verify all information contained on the contract drawings and is responsi-
ble for the detailed design and installation of the system in accordance with these specifica-
tions. 

D.  It is intended that the work performed pursuant to these specifications be complete in every 
respect, resulting in a system installed entirely in accordance with the applicable codes, stan-
dards, manufacturer’s recommendations and Underwriters Laboratories Inc. (ULI) listings, 
and FM Global approval. 

E.  It is further intended that upon completion of this work, the Engineer be provided with: 
1. Complete information and drawings describing and depicting the entire system as 

installed, including all information necessary for maintaining, troubleshooting, and/or 
expanding the system at a future date. 

2. Complete documentation of system testing. 
3. Certification that the entire system has been inspected and tested, is installed entirely in 

accordance with the applicable codes, standards, manufacturer’s recommendations and 
FM Global approval, and is in proper working order.  Contractor shall provide “Record of 
Completion Form” at the completion of successful fire alarm acceptance testing. 

F.  Related work includes the following 

1.03  System Description 

A.  The University Archives and Special Collections Rooms shall be protected by a VESDA sys-
tem throughout the vault. The system shall consist of highly sensitive LASER-based Smoke 
Detectors with aspirators connected to networks of sampling pipes . 

B.  Provide, and install all components necessary for the VESDA LaserPLUS Air Sampling 
smoke detection system. 

C.  Alarms and Wiring:  Provide addressable monitor and control modules as shown on drawings 
to interconnect with the building fire alarm system.  These devices shall be connected to the 
fire alarm system by the electrical contractor. 

D.  Submittals:  Prepare and submit shop drawings, product data sheets, calculations, record 
drawings and other submittals required herein. 

E.  Tests:  The Contractor shall also attend all fire alarm tests to aid in testing fire alarm system 
monitoring devices.  The Contractor shall be responsible for carrying out required tests in ac-
cordance with NFPA 72 and the Manufacturers Guidelines.  Separate tests may be required 
by the Engineer and Authorities Having Jurisdiction. 
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F.  Warranty:  Warranty all new equipment and systems during installation and for a one (1) year 
period after the final acceptance test. 

G.  Approvals:  Obtain all approvals required for the work of this section from all public authorities 
having jurisdiction, from the project insurer, and from the Engineer. 

H.  Coordination:  Coordinate work with other trades working on the project. 

1.04  Performance Requirements 

A.  Shall consist of a highly sensitive LASER-based smoke detector, aspirator, and filter.  

B.  It shall be modular, with each detector optionally monitored by a Display featuring LEDs and 
a sounder.  The system shall be configured by a Programmer that is either integral to the sys-
tem, portable or PC based. 

C.  The system shall allow programming of: 

1.  four smoke threshold alarm levels; 

2.  time delays; 

3.  faults including airflow, detector, power, filter and network as well as an indication of the 
urgency of the fault; 

4.  Seven or more configurable relay outputs for remote indication of alarm and fault condi-
tions. 

D.  It shall consist of an air sampling pipe network to transport air to the detection system, sup-
ported by calculations from a computer-based design modelling tool. 

E.  Optional equipment may include intelligent remote displays and/or a high level interface with 
the building fire alarm system, or a dedicated VESDA System Management (VSM) graphics 
package. 

F.  Performance Requirements; 

1.  Shall be tested and approved to cover up to 20,000 sq. ft. 

2.  Shall be approved to provide very early smoke detection and provide four output levels 
corresponding to Alert, Action, Fire 1 and Fire 2. These levels shall be programmable and 
able to be set at sensitivities ranging from 0.005 – 0.0015–6% obsc/ft. For compliance to 
UL approval range is 0.0015-4% obsc/ft. 

3.  Shall report any fault on the unit by using configurable fault output relays or via VSM. 

4.  Shall be self monitoring for filter contamination. 

5.  Shall incorporate a flow sensor in each pipe and provide staged airflow faults. 

1.05  Submittals 

A.  Prepare and submit in accordance with Section 01 33 00 – Submittal Procedures. 

B.  A schedule indicating the installation sequence for all systems and equipment and the time 
frame required to complete each phase of the work shall be provided. 

C.  Shop Drawings:  The Contractor will be authorized to start each portion of the work when the 
shop drawings, catalog cuts and calculations for that portion of the work are received, re-
viewed and approved by the Engineer. Calculations to support seismic restraint designs are 
required with the shop drawings.  Installation prior to these approvals shall be at the risk of 
the Contractor. 

1.  Shop drawings shall show all of the information required by NFPA 72 for working plans. 

2.  A drawing legend sheet identifying: 
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a. All symbols used on the drawings, by type of device or equipment, manufacturer and 
manufacturer's part number.  This information shall correspond to the manufacturer's 
catalog data sheets and installation manuals. 

b. All conventions, abbreviations and specialized terminology used on the drawings, as ne-
cessary to understand and interpret the information contained therein. 

c. A complete drawing list identifying all drawings in the shop drawing package by title, 
drawing number and Specification cross reference. 

3.  Architectural floor plan drawings, drawn to 1/8-inch scale or larger (i.e., 1/4-inch, etc.).  All 
drawings and diagrams shall be prepared on drawing sheets of uniform size, 30 by 
42 inches minimum.  Floor plan drawings required for this submittal may be generated 
using the bid drawings as backgrounds.  These drawings shall show: 

a. North arrow. 

b. Graphical scale indicator. 

c. Drawing keyplan. 

d. Locations of all fire protection devices, equipment, and risers. 

D.  Product Data:  The Contractor shall submit a product data submittal with the shop drawings 
showing the type and model of all equipment or material proposed. This information shall in-
clude type of pipe or tube, detectors wire, fire stopping materials, and signage.  When a Data 
Sheet shows more than one product, the specific proposed product shall be clearly indicated 
by arrows or other suitable means. 

E.  Operational calculations (ASPIRE™):  Contractor shall provide detection calculations to show 
that the pipe sizes provided will produce adequate performance. 

F.  Four (4) sets of shop drawings, product data sheets, and ASPIRE™ calculations as de-
scribed in parts C, D, and E shall be submitted to the Engineer’s Representative for review.  
Only complete submittals containing all required information for all work required in this sec-
tion will be reviewed. 

G.  All shop drawings shall be prepared by a NICET Certified Level IV Automatic Fire Alarm 
Technician or a registered Fire Protection Engineer.  A registered Fire Protection Engineer 
shall sign and stamp each drawing in the drawing title block indicating and confirming com-
pletion of review of the drawings. 

H.  Samples:  Within 15 days of authorization to proceed, the Contractor shall submit to the En-
gineer for approval samples of all types of proposed detectors, including types of finishes 
available and a complete list of where each type and finish will be installed. 

I.  Permits:  Prior to start of installation, the Contractor shall submit copies of all permits and ap-
provals to the Engineer necessary to conduct this work. 

J.  Certificates:  The Contractor shall provide the Engineer with one copy of all documents that 
are reviewed and approved by the local code authorities.  These documents shall include, but 
not be limited to, the following: 

1.  Site inspection forms 

2.  Permit drawings 

3.  Final inspection forms 

K.  All documents shall include all required approval stamps, signatures or other information ne-
cessary to properly certify that the installation has been reviewed and accepted by the Rhode 
Island State Fire Marshal. 

L.  Operation and Maintenance Manual:  The Contractor shall provide the Engineer with a loose-
leaf manual containing: 
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1.  11" x 17" reduced copies of the record drawings required below. 

2.  Manufacturer’s catalog data sheets and installation manuals. 

3.  Copy of all test certificates and approvals. 

4.  A list of recommended spare parts. 

5.  Service directory, including a list of individual's names and telephone numbers to obtain 
service on the system, including emergency service as required elsewhere in these Spe-
cifications. 

M.  Draft O&M Manual:  Within sixty (60) days of authorization to proceed, the Contractor shall 
submit to the Engineer three (3) copies of the draft manual for approval (excluding test certifi-
cates and drawings).  The draft manual will be reviewed for required content and approved or 
disapproved on that basis.  Upon completion of the project, the Contractor shall revise the 
approved, preliminary manual to be consistent with the system as installed and specifically to 
coordinate the inspection, testing and maintenance schedule with the approved Contractor 
testing protocols and with the fire protection device numbers indicated on the Contractor's 
record drawings. 

N.  Final O&M Manual:  Within 30 days of the completion of the work, three (3) copies of the ap-
proved manual with reduced drawings and test certificates shall be delivered to the Engineer. 

O.  Record Drawings:  The Contractor shall provide and maintain on the site an up-to-date record 
set of approved shop drawing prints which shall be marked to show each and every change 
made to the system from the original approved shop drawings.  This shall not be construed 
as authorization to deviate from or make changes to the shop drawings approved by the En-
gineer without written instruction from the Engineer in each case.  This set of drawings shall 
be used only as a record set.  These drawings shall be maintained in a current condition at all 
times and shall be made available for review immediately upon request during normal work-
ing hours. 

P.  Final Submittal:  Upon review of the record drawings, before final approval, one set of repro-
ducible record drawings and three (3) additional sets of record drawings shall be delivered to 
the Engineer.  In addition, a record set of drawings shall be transmitted to the Engineer in a 
version of AutoCAD acceptable to the Engineer, with any applicable executable unarchiving 
files.  The final submittal shall include the hydraulic nodes used to perform the hydraulic cal-
culations. 

Q.  If the Contractor's submittals, upon review by the Engineer, do not conform to the require-
ments of these specifications, the Contractor shall be required to resubmit with modifications, 
within ten (10) working days of receipt of the Engineer's notification to the Contractor.  The 
Contractor shall be responsible for the Engineer's extra expenses for subsequent review of 
rejected submittals necessitated by the Contractor's failure to make the requested modifica-
tions.  Such extra fees shall be deducted from payments by the Engineer to the Contractor. 

1.06  Quality Assurance 

A.  NFPA Standards:  All work shall conform to the requirements of the applicable portions of the 
National Fire Protection Association (NFPA) Standards and Recommended Practices listed 
herein. 

1.  NFPA 72, "National Fire Alarm Code," - 2002 Edition 

2.  NFPA 70, "National Electric Code," - 2005 Edition 

3.  Year 2000 compliancy standards including, LPS2000, GTE PA96014T 

B.  Professional Engineer Qualifications:  A professional engineer who is legally qualified to prac-
tice in jurisdiction where Project is located and who is experienced in providing engineering 
services of the kind indicated.  Engineering services are defined as those performed for in-
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stallations of clean-agent extinguishing systems that are similar to those indicated for this 
Project in material, design, and extent. 

C.  Source Limitations:  Obtain equipment through one source. 

D.  Equipment:  All devices, systems, equipment and materials furnished and installed shall be 
new and shall be of types or models approved by the Town of Princeton, the Engineer, and 
listed by UL and approved by FM Global for use in systems and occupancies of this type. 

E.  Technology:  Both Light Scattering and Particle Counting shall be utilized in this device as 
follows: 

1.  The Laser Detection Chamber shall be of the mass Light Scattering type and capable of 
detecting a wide range of smoke particle types of varying size. A particle counting me-
thod shall be employed for the purposes of preventing large particles from affecting the 
true smoke reading. 

2.  Monitoring contamination of the filter (dust & dirt etc.) to automatically notify when main-
tenance is required. Note:  The Particle counting circuitry shall not be used for the pur-
pose of smoke density measurement. 

3.  The Laser Detection Chamber shall incorporate a separate secondary clean air feed from 
the filter; providing clean air barriers across critical detector optics to eliminate internal 
detector contamination. 

4.  The detector shall not use adaptive algorithms to adjust the sensitivity from that set dur-
ing commissioning.  A learning tool shall be provided to ensure the best selection of ap-
propriate alarm thresholds during the commissioning process. 

F.  Contractor Requirements:  The Contractor shall: 

1.  Hold all licenses and obtain all permits necessary to perform work of this type in the State 
of Rhode Island. Copies of the Contractor's licenses shall be provided with the bid sub-
mittal. 

2.  Have at least five (5) years of experience in installation of systems of this type and be 
familiar with all applicable local, state and Federal laws and regulations. 

3.  Shall be authorized and trained by the manufacturer to calculate/design, install, test and 
maintain the air sampling system and shall be able to produce a certificate stating such 
on request. 

4.  Be regularly engaged in the design, installation, testing and servicing of high sensitivity 
Air Sampling-type smoke detection systems. 

5.  Provide a job site supervisor who is to be present at all times when work is actively in 
progress. 

1.07  Delivery, Storage and Handling 

A.  The Contractor shall be responsible for all receiving, handling, and storage of his materials at 
the job site.  Use of loading docks, service driveways, and freight elevators shall be coordinated 
with the Owner.  

B.  Overnight storage of materials is limited to the assigned storage area.  Materials brought to the 
work area shall be installed the same day, or returned to the assigned storage area unless pre-
viously approved by the Owner.  

C.  The Contractor shall remove rubbish and debris resulting from his work on a daily basis. Rub-
bish not removed by the Contractor will be removed by the Owner and back-charged to the 
Contractor. 

1.08  Warranty 
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A.  Warranty:  The Contractor shall guarantee all materials and workmanship for a period of one 
(1) year beginning with the date of final acceptance by the AHJ in accordance with Section 
1.4 Submittals.  The Contractor shall be responsible during the design, installation, testing 
and guarantee periods for any damage caused by him (or his subcontractors’) or by defects 
in his (or his subcontractors') work, materials, or equipment. 

B.  Emergency Service:  During the installation and warranty period, the Contractor shall provide 
emergency repair service for the system within four (4) hours of a request by the Owner for 
such service.  This service shall be provided on a 24-hour per day, seven (7) days per week 
basis. 
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PART 2  PRODUCTS 

2.01  Manufacturers 

A.  Manufacturers:  Subject to compliance with requirements, provide products by one of the fol-
lowing: 

1.  Xtralis  

B.  All equipment and system components furnished and installed shall be new and of first quali-
ty, and be listed by Underwriters Laboratories Inc. (UL), and approved by FM Global (FM) for 
their intended use.  All such equipment and system components shall be installed within the 
limitations of the respective UL listings and FM approvals. 

2.02  Sampling Pipe 

A.  The sampling pipe shall be smooth bore with an internal diameter between ¾ to 1 inch.  
Normally, pipe with an outside diameter of 1 inch and internal diameter of ¾” should be used. 

B.  The pipe material should be suitable for the environment in which it is installed, or should be 
the material as required by the specifying body. 

C.  All joints in the sampling pipe must be air tight and made by using solvent cement, except at 
entry to the detector. 

D.  The pipe shall be identified as Air Sampling Smoke Detector Pipe (or similar wording) along 
its entire length at regular intervals not exceeding the manufacturers’ recommendation or that 
of local codes and standards. 

E.  All pipes should be supported at not less than 5ft centers, or that of the local codes or stan-
dards. 

F.  The far end of each trunk or branch pipe shall be fitted with an end cap and drilled with a hole 
appropriately sized to achieve the performance as specified and as calculated by the system 
design. 

2.03  Sampling Holes 

A.  Sampling holes of 5/64”, or otherwise appropriately sized holes (see Section 3.05), shall not 
be separated by more than the maximum distance allowable for conventional point detectors 
as specified in the local code or standard. Intervals may vary according to calculations. 

B.  NFPA 72 the maximum allowable distance between sample points is 30 feet. 

C.  Each sampling point shall be identified in accordance with Codes or Standards. 

D.  Consideration shall be given to the manufacturers’ recommendations and standards in rela-
tion to the number of Sampling Points and the distance of the Sampling Points from the ceil-
ing or roof structure and forced ventilation systems. 

2.04  Detector Assembly 

A.  The Detector, Filter, Aspirator and Relay Outputs shall be housed in a mounting box and 
shall be arranged in such a way that air is drawn from the fire risk and a sample passed 
through the Dual Stage Filter and Detector by the Aspirator. 

B.  The Detector shall be LASER-based type and shall have an obscuration sensitivity range of 
0.005 – 0.0015%/ft – 6% obsc/ft. 
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C.  The Detector shall have four independent field programmable smoke alarm thresholds across 
its sensitivity range with adjustable time delays for each threshold between 0-60 seconds. 

D.  The Detector shall also incorporate facilities to transmit the following faults: 

1.  Detector 

2.  Air flow 

3.  Filter  

4.  System 

5.  Zone 

6.  Network 

7.  Power 

8.  Urgent and Minor faults.  Minor faults shall be considered as servicing or maintenance 
signals.  Urgent faults indicate the unit may not be able to detect smoke. 

E.  The detector shall have four in-line sample pipe inlets and must contain a flow sensor for 
each pipe inlet.  Both Minor and Urgent flow faults can be reported. 

F.  The filter must be a two-stage disposable filter cartridge. The first stage shall be capable of 
filtering particles in excess of 20 microns from the air sample. The second stage shall be ul-
tra- fine, removing more than 99% of contaminant particles of 0.3microns or larger, to provide 
a clean air barrier around the detector’s optics to prevent contamination and increase service 
life. 

G.  The aspirator shall be a purpose-designed rotary vane air pump. It shall be capable of allow-
ing for multiple sampling pipe runs up to 600 ft. in total, (4 pipe runs per detector) with a 
transport time of less than 120 seconds or as appropriate codes dictate. 

H.  The Assembly must contain relays for alarm and fault conditions. The relays shall be software 
programmable to the required functions.  The relays must be rated at 2 AMP at 30 VDC.  
Remote relays shall be offered as an option and either configured to replicate those on the 
detector or programmed differently 

I.  The Assembly shall be able to be surface mounted to a wall or recessed in the wall cavity 
(the unit may be inverted in either option). 

J.  The assembly shall have built-in event and smoke logging.  It shall store smoke levels, alarm 
conditions, operator actions and faults.  The date and time of each even shall be recorded.  
Each detector (zone) shall be capable of storing up to 18,000 events and does not require the 
presence of a display in order to do so. 

2.05  Displays 

A.  When required, a detector Display module may be located within the detector, a remote 
mounting box or a 19 inch remote rack. 

B.  Each Display shall provide the following features at a minimum: 

1.  A 20 segment bargraph display 

2.  Four independent high intensity alarm indicators, Alert, Action, Fire 1 and Fire2, corres-
ponding to the four alarm thresholds of the detector. 

3.  Alarm threshold indicators for Alert, Action and Fire 1. 

4.  Detector fault and airflow fault indicators. 

5.  Faults originating in the particular VLP zone (Zone Fault) shall be distinguished from 
those produced by the overall smoke detection system and from those resulting from 
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network wiring errors (Network Fault). LED indicators shall be provided for each fault cat-
egory. 

6.  Minor and urgent fault LED indicators. 

7.  A remotely mounted Display may be optionally equipped with 7 or 12 configurable relays 
for signaling alarm and fault conditions. 

8.  Four buttons supporting the following features: 

a. Mode/Test - Scrolls through the information on the Display’s digital display: Sensitivity 
(Fire 1 Threshold setting), current smoke level and VLP Zone number.  When pressed 
and held initiates a lamp test on the individual display module. 

b. Silence - Silences all devices on the system. 

c. Reset - Unlatches all latched alarm conditions on the assigned VLP zone. 

d. Isolate - Isolates the individual VLP zone (inhibits Alarm and Fault relays and initiates Iso-
late relay). 

2.06  Programmers 

A.  When required, a Programmer module may be located within the detector, a remote mount-
ing box, a 19 inch remote rack, or in a portable hand-held unit.  Alternatively, programming 
may be performed using a Windows® application running on a PC connected through a High 
Level Interfacing unit  (PC-Link HLI). 

B.  Each Programmer shall support the following features at a minimum: 

1.  Programming of any device on the VESDAnet system. 

2.  Viewing of the status of any device in the system. 

3.  Adjustment of the alarm thresholds of a nominated detector. 

4.  Setting of Day/night, weekend and holiday sensitivity threshold settings. 

5.  Initiation of AutoLearn™, to automatically configure the detector’s alarm threshold set-
tings to suit the current environment. 

6.  Multi-level password control. 

7.  Programmable latching or non-latching relay operation. 

8.  Programmable energized or de-energized relays. 

9.  Programmable high and low flow settings for airflow supervision. 

10.  Programmable aspirator speed control. 

11.  Programmable maintenance intervals. 

12.  Facilities for referencing with time dilution compensation. 

13.  Testing of relays assigned to a specific zone to aid commissioning. 

2.07  Device Networking Requirements  

A.  The devices in the smoke detection system shall be capable of communicating with each 
other via twisted pair RS485 cable.  The network shall be able to support up to 250 devices 
(detectors, displays and programmers), of which at least 100 detectors can be supported. 

B.  The network shall be capable of being configured in a fault tolerant loop for both short circuit 
and open circuit.  Any communication faults shall be reported unambiguously and shall be 
clearly attributable to an individual device or wire link in the fault messages. 
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C.  PC based configuration tools shall be available to configure and manage the network of de-
tectors. 

2.08  Application 

A.  Detection Alarm Levels: The laser based Air Sampling detection system shall have four (4) 
independently programmable alarm thresholds. The four alarm levels may be used as fol-
lows: 

1.  Alarm Level 1 (Alert): Activate a visual and audible alarm in the fire risk area. 

2.  Alarm Level 2 (Action): Activate the electrical/electronic equipment shutdown relay and 
activate visual and audible alarms in the Security Office or other appropriate location. 

3.  Alarm Level 3 (Fire 1): Initiates an alarm condition in the Fire Alarm Control Panel to call 
the Fire Brigade and activate all warning systems. 

4.  Alarm Level 4 (Fire 2) Activate a suppression system and/or other suitable countermea-
sures. 

NOTE: The alarm level functions as listed are possible scenarios. Consideration should be 
given to the best utilization of these facilities for each application and the requirements of local 
authorities (e.g. Authorities Having Jurisdiction in the US 

B.  Initial Detection Alarm Settings: Initial settings for the alarm levels shall be determined by the 
requirements of the fire zone. However, the setting for Fire 1 (Alarm Level 3) shall always ap-
pear as 100% on the bargraph scale.  Default settings of the unit shall be. 

1.  Alarm Level 1 (Alert) 0.025% Obsc/ft 

2.  Alarm Level 2 (Action) 0.044% Obsc/ft 

3.  Alarm Level 3 (Fire 1) 0.062% Obsc/ft 

4.  Alarm Level 4 (Fire 2)  0.61% Obsc/ft 

C.  Initial (factory default)  Alarm Delay Thresholds shall be: 

1.  Alarm Level 1 (Alert) 10 seconds 

2.  Alarm Level 2 (Action) 10 seconds 

3.  Alarm Level 3 (Fire 1) 10 seconds 

4.  Alarm Level 4 (Fire 2)  10 seconds 

5.  Fault Alarm   5 seconds 

D.  Fault Alarms: The Detector Fault relay shall be connected to the appropriate alarm zone on 
the Fire Alarm Control Panel  in such a way that a Detector Fault would register a fault condi-
tion on the FACP.  The Minor Fault and Isolate relays shall also be connected to the appro-
priate control system.(Check local Codes, Standards or Regulations to determine whether 
compliance with this set up is required). 

E.  Power Supply and Batteries 

1.  The system shall be powered from a regulated supply of nominally 24V DC.  The battery 
charger and battery shall comply with the relevant Codes, Standards or Regulations.  
Typically 24 hours standby battery back up is required followed by 30 minutes in an alarm 
condition. 

2.  Local Power Supply Standards that may apply: 

a. UL 1481 Listed (provided the power supply and standby batteries have been appropriate-
ly sized/rated to accommodate the system’s power requirements). 
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b. US Telecommunication Central Office Power Supply: The system shall operate on nega-
tive 48 VDC (provided continuously from the telephone central office power source) 
converted to 24VDC. 

F.  Digital Communication Port 

1.  Shall comply with EIA RS485 Protocol. 

 

PART 3  EXECUTION 

3.01  Examination 

A.  It shall be the Contractor's responsibility to inspect the drawings and become familiar with the 
conditions under which the work will be performed. 

B.  Working Hours:  All work is to be conducted during normal working hours. 

C.  Cooperation with other trades:  The Contractor shall coordinate with the work of the other 
trades towards the general purpose of having the construction progress as rapidly and as 
smoothly as possible with a minimum of interference between trades. 

D.  Approval prior to installation:  No work shall commence prior to approval of shop drawings by 
the Engineer.  Any change in work which has been installed prior to approval of the shop 
drawings shall be made without additional compensation to the Contractor. 

3.02  Installation 

A.  Aesthetics shall be a primary consideration when installing equipment and piping.  Any facet 
of the installation that does not meet with the Owner's approval shall be revised by the Con-
tractor to the Owner's satisfaction. 

B.  Holes:  All holes made by the Contractor in any wall, ceiling, or floor shall be patched by the 
Contractor, restoring the wall, ceiling, floor or member to its original condition, fire resistance 
and integrity using UL approved firestopping materials and systems. 

C.  General Locations:  Location of all equipment, controls, and piping, shall be subject to Engi-
neer's approval. 

D.  Special Installation Instructions:  All piping and equipment shall be installed in accordance 
with manufacturer's instructions.  All special tools recommended by the manufacturer shall be 
used. 

3.03  The Capillary Sampling Network 

A.  Where false ceilings are installed, the sampling pipe shall be installed above the ceiling, and 
Capillary Sampling Points shall be installed on the ceiling and connected by means of a capil-
lary tube. 

B.  The minimum internal diameter of the Capillary tube shall be 3/8 in, the maximum length of 
the Capillary tube shall be 7ft unless the manufacturer in consultation with the engineer have 
specified otherwise. 

C.  The Capillary tube shall terminate at a Ceiling Sampling Point specifically designed and ap-
proved by the manufacturer.  The performance characteristics of the Sampling Points shall be 
taken into account during the system design. 

3.04  Air Sampling Pipe Network Calculations 

A.  Air Sampling Pipe Network Calculations shall be provided by a sampling pipe Air Sampling 
modelling program such as ASPIRE (latest Version; ASPIRE for WindowsTM Version 2.9.2.).  
Pipework calculations shall be supplied with the proposed pipe layout design to indicate the 
following performance criteria: 

1.  Transport Time 
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2.  The manufacturers recommended transport time (time taken for the smoke to enter the 
pipe and reach the detector) for the least favorable sampling point is 60 seconds or less 

3.  Local codes or end users standards may also apply.  

4.  Balance % 

a. The sample point balance for the pipe shall not be less than 70% as indicated by 
ASPIRE. That is, the volume of air drawn from the last sampling point shall not be less 
than 70% of the average volume of air through the other holes. 

5.  Share % 

a. The sample hole share for the pipe shall not be less that 70% as indicated by ASPIRE.  
That is, the sum volume of air drawn through the sampling holes must always be great-
er than 70% of the total volume of air entering the pipe (i.e. the End Vent must not ex-
ceed 30% of the total flow). 

3.05  Training 

A.  The Contractor shall conduct one (1) training session of four (4) hours to familiarize the build-
ing personnel with the features, operation and maintenance of the systems.  Training ses-
sions shall be scheduled by the Contractor at a time mutually agreeable to the Contractor and 
Owner. 

B.  Agenda:  The Contractor shall submit a proposed training agenda for the Owner's review and 
approval within 60 days of authorization to proceed.  The proposed training agenda shall in-
clude, but not be limited to, the following: 

1.  Overview of system operation. 

2.  Overview of system equipment and device locations. 

3.  Detailed operation guidelines. 

4.  Detailed maintenance procedures. 

5.  Periodic testing procedures. 

C.  Final Agenda:  The Contractor shall submit the final approved training agenda 14 days prior 
to the first training session. 

3.06  Pre-Acceptance Test 

A.  Prepare and submit one (1) complete “Pre-Acceptance Documentation” submittal packages 
to the Engineer a minimum of five (5) business days prior to pre-acceptance test date.  See 
Part 1 “Submittals” for submittal content. 

B.  Pre-Acceptance Test: Coordinate with fire alarm pre-acceptance tests, operate as required. 

1.  Use the NFPA 72 "Record of Completion" to document the waterflow switch activation 
times and other functional test results.  Obtain dated signature from Engineer’s designee 
for each test.  Tests that are not witnessed must be repeated. 

C.  Coordinate rescheduled testing where unsatisfactory results cannot be resolved such that 
testing can be completed during business hours on the scheduled day. 

D.  Visually check all pipes to ensure that all joints, fittings, bends, sampling points, etc., comply 
with the Specification. 

E.  Check the system to ensure the following features are operational and programmed in accor-
dance with the specification. 

1.  Alarm threshold levels (for both day and night settings), 

2.  Pipes in use, 
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3.  Detector address, 

4.  Display address, 

5.  Clock and date, 

6.  Time delays, 

7.  Air flow fault thresholds, 

8.  Display buttons operable (Mode, Silence, Reset, Isolate), 

9.  Referencing, 

10.  Units set to U.S./S.I. 

F.  Check to ensure that all ancillary warning devices operate as specified. 

G.  Check interconnection with Fire Alarm Control Panel to ensure correct operation. 

H.  Required Functional Tests: 

1.  Introduce Smoke into the Detector Assembly to provide a basic functional test. 

2.  Introduce smoke to the least favorable Sampling Point in each Sampling Pipe. Transport 
time is not to exceed the local codes (see 3.03). 

3.  If more than two bargraph divisions illuminate under normal conditions (no smoke test), 
review event log for two (2) weeks from date of commissioning and make appropriate ad-
justments to the alarm and delay thresholds. 

4.  Activate the appropriate Fire Alarm zones and advise all concerned that the system is ful-
ly operational.  Fill out the log book and commissioning report accordingly. 

3.07  Final Acceptance Test 

A.  The Contractor shall make arrangements with the Engineer for final inspection and witness-
ing of the final acceptance tests.  The Engineer and the Fire Protection Consultant will con-
duct the final inspection and witness the final acceptance test.  This test shall be separate 
from testing by the local authorities. 

B.  Required Tests:  All tests and inspections required by the referenced Codes and Standards, 
The University of Rhode Island, and the Engineer shall be performed by the Contractor under 
this scope of work. 

1.  When local code authorities are required to witness tests, the Contractor shall be respon-
sible for making all necessary arrangements with the code authorities and coordinating 
the work with the Engineer. 

2.  The Contractor shall be responsible for obtaining all test documents with necessary ap-
proval stamps and signatures of the code authorities.  The Contractor shall submit one 
copy of each of these documents to the Engineer. 

C.  Acceptance Testing:  Upon completion of the installation, perform and document on an ap-
proved format, system tests as described herein.  All acceptance tests shall be performed in 
the presence the Engineer or designed representative 

D.  Notice:  Contractor shall provide at least five (5) working days notice for all tests. 

E.  Final Approval:  Final approval and acceptance of the work will be given by the Engineer 
when: 

1.  The completed system have been inspected, tested and approved by the Engineer and 
the Rhode Island State Fire Marshals Office.  
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2.  Required submittals, system operation and maintenance manuals, record drawings, 
spare parts, special tools and training have been provided to, reviewed, and accepted by 
the Engineer. 

3.  Written certification is submitted that states all equipment has been inspected and tested 
by a manufacturer’s certified representative. 

4.  Written certification is submitted that states all equipment is installed in accordance with 
the manufacturer’s recommendations and ULI and FM approvals. 

 

END OF SECTION 
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GENERAL NOTES

SCOPE OF WORK

SCOPE OF WORKDESIGN CRITERIA

RETURN BEND ASSEMBLY W / NEW PENDENT AND UPRIGHT
FOR ABOVE CEILING PROTECTION (TYPICAL)

ZONE CONTROL VALVE ASSEMBLY (BASEMENT)

NEW UPRIGHT FOR ABOVE CEILING PROTECTION AND HORIZONTAL SIDEWALL
 FOR SKYLIGHT PROTECTION (TYPICAL)

SCALE:

FOUNDATION WALL PENETRATION
NOT TO SCALE

SCALE:

WALL MOUNTED FIRE DEPARTMENT CONNECTION
NOT TO SCALE

ZONE CONTROL VALVE ASSEMBLY (TYPICAL)

NOTES AND DETAILS
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CLEAN AGENT NOTES:

SYMBOLS LEGEND:

39.9

24 CYLINDER MANIFOLD DETAIL

SCALE:

INERGEN CLEAN AGENT SUPPRESSION SYSTEM PLAN
1/8"=1'-0

SHEET NOTES:

INERGEN CLEAN AGENT
SUPPRESSION SYSTEM

PLAN
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