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SECTION 01 00 00 
GENERAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 SAFETY REQUIREMENTS 

A. Refer to section 01 35 26, SAFETY REQUIREMENTS for safety and infection 

control requirements. 

1.2 GENERAL INTENTION 

A. Site Preparation: Contractor shall completely prepare site for building 

operations, including demolition and removal of existing structures, 

and furnish labor and materials and perform work for Project 528-16-

s02, Boiler Control Test Panels at the VA Western New York Healthcare 

System as required by drawings and specifications.  

B. Site Visits: Visits to the site by Bidders are highly recommended and 

may be made only by appointment with the Project Manager/Contracting 

Officer’s Representative (COR).  Contact information for the COR is 

contained within the Scope of Work of the solicitation.  All bids will 

take into consideration of existing site conditions; it is the 

responsibility of the contractor to review the entire job site 

footprint and existing site conditions prior to bid submission.  All 

proposals shall include a detailed cost breakdown (materials, labor, 

and equipment) by trade, specification division and section; lump sum 

costs are not acceptable. 

C. Deleted.  

D. Before placement and installation of work subject to tests by testing 

laboratory or other parties retained by Department of Veterans Affairs, 

the Contractor shall notify the COR in sufficient time to enable 

testing laboratory personnel to be present at the site in time for 

proper taking and testing of specimens and field inspection. Such prior 

notice shall be not less than seven calendar days unless otherwise 

designated by the Contracting Officer. 

E. Security: All employees of general contractor and subcontractors shall 

comply with VA security management program and obtain permission of the 

VA police, be identified by project and employer, and restricted from 
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unauthorized access.  See Article 1.5 Construction Security 

Requirements. 

1.3 STATEMENT OF BID ITEM(S)  

A. ITEM I, GENERAL CONSTRUCTION.  

B. ITEM II, Electrical Work. 

1.4 SCOPE OF EFFORT 

A. See associated Scope of Work for VA Project: 528-16-s02 (Boiler Control 

Test Panels). 

1.5 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR 

Drawings and contract documents may be obtained from the website where the 

solicitation is posted. Additional copies will be at Contractor's expense. 

1.6 CONSTRUCTION SECURITY REQUIREMENTS 

A. Security Plan 

1. The security plan defines both physical and administrative security 

procedures that will remain effective for the entire duration of the 

project. 

2. The General Contractor is responsible for assuring that all sub-

contractors working on the project and their employees also comply 

with these regulations. 

3. Employee Listing 

a. The General Contractor shall furnish to the COR and Contracting 

Officer lists of employees that will be or may be on the 

construction site(s).  The list shall: 

• Be on Company letter head that provides all of the company 

contact information,  

• Provide the project number and title,  

• Identify work locations,  

• List names of the employees, their titles, their job types, 

and personal contact numbers (i.e.  cell phone). 
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b. All sub-contractors, vendors and suppliers for the project shall 

furnish the same listing on their individual company letter heads 

to the GC whom will provide the lists to the COR and Contracting 

Officer. 

c. These lists shall be updated as necessary during the entire 

duration of the project. 

d. These lists shall be used by the COR to complete the key control 

and badge control records. 

e. These lists may be used by the contractor as a check list record 

of personnel on-site each day to be provided with the 

contractor’s Daily Log reports. 

f. These lists may be used by the contractor as a check list record 

of personnel on-site each day to be provided to the COR Field 

Office where normal daily sign in and sign out occurs. 

B. Security Procedures 

1. General Contractor’s employees shall not enter the project site 

without appropriate badge (See paragraph D: Badge Control).  They 

may also be subject to inspection of their personal effects when 

entering or leaving the project site. 

2. Before starting work the General Contractor shall give one week’s 

notice to the Contracting Officer so that security arrangements can 

be provided for the employees.  The required General Contractor 

Employee List (paragraph A.3) must be received by this time.  Lists 

of sub-contractor employees are not required at this time but must 

be provided prior to them arriving at the work site.  This notice is 

separate from any notices required for utility shutdown described 

later in this section. 

3. For working outside the “regular hours” as defined in the contract, 

The General Contractor shall provide a request for approval 14 

calendar days prior to the requested date, to the Contracting 

Officer and COR, so that security, escort and other appropriate 

arrangements can be provided for the employees.  This notice is 
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separate from any notices required for utility shutdown or access 

closure described later in this section 

4. No photography of VA premises is allowed without written permission 

of the Contracting Officer. 

5. VA reserves the right to close down or shut down the project site 

and order General Contractor’s employees off the premises in the 

event of a national emergency.  The General Contractor may return to 

the site only with the written approval of the Contracting Officer. 

C. Guards 

1. The General Contractor shall not be required to provide unarmed 

guards at the project site 24 hours a days, 7 days a week or after 

construction hours. 

2. Any guard provided shall have communication devices to report events 

as directed by VA Police. 

3. The General Contractor is not required to install equipment for 

recording guard rounds to ensure systematic checking of the 

premises. 

4. The General Contractor may need to provide a guard as required by 

the contract drawings and specifications, including specification 

sections for Asbestos Abatement. 

D. Badge Control 

1. General: Identification badges (Photo and Orange Temporary) will 

identify contractor and sub-contractor employees as personnel 

authorized to be conducting work on the Medical Center campus. 

Assigned/issued badges shall be worn by contractor employees 

prominently above the waist while on the Medical Center campus.  All 

badges are property of the Federal Government.  Any badge assigned 

to the contractor, which is lost or stolen will result in a 

replacement cost of $100.00 per badge.  Any badge either lost or 

stolen shall be reported to the COR; it is the contractor’s 

responsibility to inform VA Police and give a detailed report about 
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the badge loss.  The contractor shall take a copy of the official 

police report and make payment to the Agent Cashier before any 

additional replacement badges are made.  A copy of the Police Report 

and receipt of payment shall be provided to the VA COR. 

2. Orange Temporary Badges: Contractor may be issued identification 

badges for their employees and sub-contractor employees through the 

COR.  Badges are individually numbered and will be assigned to 

individual employees by name.  All badges must be turned in at the 

end of Contract.  Final payment may be withheld and/or reduced until 

all badges are returned or accounted for. 

3. Photo Identification Badges: Contractor may be issued identification 

badges for their employees and sub-contractor employees by the VA 

Police after required safety training has been completed (See 

Section 01 35 26 – SAFETY REQUIREMENTS).  Badges will be assigned to 

individual employees and include their photo and their full name.  

Photo ID badges will be valid for three years from issuance.  

E. Key Control 

1. The General Contractor shall provide duplicate keys and lock 

combinations to the Contracting Officer and the COR  for the purpose 

of security inspections of every area of project including tool 

boxes and parked machines and take any emergency action. 

2. The General Contractor shall turn over all permanent lock cylinders 

to the VA locksmith for permanent installation. See Section 08 71 

00, DOOR HARDWARE and coordinate. 

3. Contractor may be issued keys and/or keycard for construction 

through the COR and Contracting Officer.  All keys and/or keycard 

must be turned in at the end of Contract.  Any key and/or keycard 

assigned to the contractor, which is lost or stolen will result in a 

replacement cost of $100.00 per key and/or keycard. Any key and/or 

keycard either lost or stolen shall be reported to the COR; it is 

the contractor’s responsibility to inform VA Police and give a 

detailed report about the key and/or keycard loss. The contractor 

shall take a copy of the official police report and make payment to 
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the Agent Cashier before any additional replacement keys and/or 

keycards are made. Final payment may be withheld and/or reduced 

until all keys and/or keycards are returned or accounted for.  A 

copy of the Police Report and receipt of payment shall be provided 

to the VA COR.  

F. Document Control 

1. Before starting any work, the General Contractor/Sub Contractors 

shall submit an electronic security memorandum describing the 

approach to following goals and maintaining confidentiality of 

“sensitive information”. 

2. The General Contractor is responsible for safekeeping of all 

drawings, project manual and other project information.  This 

information shall be shared only with those with a specific need to 

accomplish the project. 

3. Certain documents, sketches, videos or photographs and drawings may 

be marked “Law Enforcement Sensitive” or “Sensitive Unclassified”.  

Secure such information in separate containers and limit the access 

to only those who will need it for the project.  Return the 

information to the Contracting Officer upon request. 

4. These security documents shall not be removed or transmitted from 

the project site without the written approval of Contracting 

Officer. 

5. All paper waste or electronic media such as CD’s and diskettes shall 

be shredded and destroyed in a manner acceptable to the VA. 

6. Notify Contracting Officer and Site Security Officer immediately 

when there is a loss or compromise of “sensitive information”. 

7. All electronic information shall be stored in specified location 

following VA standards and procedures using an Engineering Document 

Management Software (EDMS). 
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a. Security, access and maintenance of all project drawings, both 

scanned and electronic shall be performed and tracked through the 

EDMS system. 

b. “Sensitive information” including drawings and other documents 

may be attached to e-mail provided all VA encryption procedures 

are followed. 

G. Motor Vehicle Restrictions 

1. Vehicle authorization request shall be required for any vehicle 

entering the site and such request shall be submitted 24 hours 

before the date and time of access. Access shall be restricted to 

picking up and dropping off materials and supplies. 

2. Two permits shall be issued for General Contractor and its employees 

for parking in designated areas only. 

3. Contractors will register their vehicle(s) with Facilities 

Management Service.  Contractors are prohibited from parking in 

patient/visitor and employee parking areas.  Parking, if available, 

shall be in designated locations only.  Violators will be ticketed. 

1.7 OPERATIONS AND STORAGE AREAS  

A. The Contractor shall confine all operations (including storage of 

materials) on Government premises to areas authorized or approved by 

the Contracting Officer. The Contractor shall hold and save the 

Government, its officers and agents, free and harmless from liability 

of any nature occasioned by the Contractor's performance. 

B. Temporary buildings (e.g., storage sheds, shops, offices) and utilities 

may be erected by the Contractor only with the approval of the 

Contracting Officer and shall be built with labor and materials 

furnished by the Contractor without expense to the Government. The 

temporary buildings and utilities shall remain the property of the 

Contractor and shall be removed by the Contractor at its expense upon 

completion of the work. With the written consent of the Contracting 

Officer, the buildings and utilities may be abandoned and need not be 

removed.  
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C. The Contractor shall, under regulations prescribed by the Contracting 

Officer, use only established roadways, or use temporary roadways 

constructed by the Contractor when and as authorized by the COR and 

Contracting Officer. When materials are transported in prosecuting the 

work, vehicles shall not be loaded beyond the loading capacity 

recommended by the manufacturer of the vehicle or prescribed by any 

Federal, State, or local law or regulation. When it is necessary to 

cross curbs or sidewalks, the Contractor shall protect them from 

damage. The Contractor shall repair or pay for the repair of any 

damaged curbs, sidewalks, or roads (See Article 1.15 Use of Roadways). 

(FAR 52.236-10) 

D. Working space and space available for storing materials shall be as 

determined by the COR.  

E. Construction workers are subject to rules of Medical Center applicable 

to their conduct.  

F. Execute work so as to interfere as little as possible with normal 

functioning of Medical Center as a whole, including operations of 

utility services, fire protection systems and any existing equipment, 

and with work being done by others. Use of equipment and tools that 

transmit vibrations and noises through the building structure, are not 

permitted in buildings that are occupied, during construction, jointly 

by patients or medical personnel, and Contractor's personnel, except as 

permitted by COR and Contracting Officer where required by limited 

working space.  

1. Do not store materials and equipment in other than assigned areas.  

2. Provide unobstructed access to Medical Center areas required to 

remain in operation.  

3. Where access by Medical Center personnel to vacated portions of 

buildings is not required, storage of Contractor's materials and 

equipment will be permitted subject to fire and safety requirements. 

G. Phasing: The Medical Center must maintain its operation 24 hours a day 

7 days a week.  Therefore, any interruption in service must be 
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scheduled and coordinated with the COR to ensure that no lapses in 

operation occur.  It is the CONTRACTOR'S responsibility to develop a 

work plan and schedule detailing, at a minimum, the procedures to be 

employed, the equipment and materials to be used, the interim life 

safety measure to be used during the work, and a schedule defining the 

duration of the work with milestone subtasks.  The work to be outlined 

shall include, but not be limited to: 

1. To insure such executions, Contractor shall furnish the COR with a 

schedule of approximate  dates on which the Contractor intends to 

accomplish work in each specific area of site, building or portion 

thereof. In addition, Contractor shall notify the COR two weeks in 

advance of the proposed date of starting work in each specific area 

of site, building or portion thereof. Arrange such  dates to insure 

accomplishment of this work in successive phases mutually agreeable 

to Medical Center Director, Contracting Officer, COR and Contractor.  

2. The contractor is to submit his phasing schedule in writing to the 

Contracting Officer for review and approval no later than twenty-one    

(21) calendar days after issuance of the Notice to Proceed.  This 

includes utility outages and access closures. 

3. All work, such as corridor work, which is outside the main 

construction area, shall be done on evenings or weekends, so as not 

to disrupt the normal operations. 

4. The contractor shall have all submittals completed and turned in to 

the Government for review by the A/E firm no later than thirty (30) 

calendar days from the date of the signed Notice to Proceed.  The 

government will return submittals within twenty-one (21) calendar 

days from acceptance from the contractor.  NO WORK SHALL BE STARTED 

UNTIL ALL RELATED SUBMITTALS ARE APPROVED.  All materials shall be 

approved by the Government prior to delivery to the job site and 

start of work. 

5. All renovation activities will take place at a busy Medical Center.  

The contractor shall not interfere with existing, on-going 

functions, or normal activity of the hospital.  The contractor will 

provide walk-off mats for dust control, appropriate construction 
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barriers, and keep noise & vibration to a minimum during normal 

business hours.  Certain portions of the work will be confined to 

evenings, and/or weekends, as identified in the specifications 

and/or on the drawings. 

6. No work shall start until the preconstruction survey and inspection 

is completed. 

7. The Contractor shall provide a detailed asbestos abatement schedule, 

if required by the project scope. 

8. Any utility service, parking lot, roadway, loading dock, and/or 

Grounds interruptions requests shall be submitted in writing twenty-

one (21) calendar days in advance of the planned utility 

interruption/access closure. 

9. Set up phasing by buildings, wings, floors, or areas in accordance 

with information received from the Medical Center through the COR 

and the Contracting Officer. 

H. Occupied Buildings: Building 1 will be occupied during performance of 

work; but immediate areas of alterations will be vacated.  

I. Construction Fence: Before construction operations begin, Contractor 

shall provide a chain link construction fence, 2.1m (seven feet) 

minimum height, around the construction area indicated on the drawings. 

Provide gates as required for access with necessary hardware, including 

hasps and padlocks. Fasten fence fabric to terminal posts with tension 

bands and to line posts and top and bottom rails with tie wires spaced 

at maximum 375mm (15 inches). Bottom of fences shall extend to 25mm 

(one inch) above grade. Remove the fence when directed by the COR and 

Contracting Officer. 

J. Deleted 

K. Existing Utilities Services: Maintain existing utility services for 

Medical Center at all times. Provide temporary facilities, labor, 

materials, equipment, connections, and utilities to assure 

uninterrupted services. Where necessary to cut existing water, steam, 

gases, sewer or air pipes, or conduits, wires, cables, etc. of utility 
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services or of fire protection systems and communications systems 

(including telephone), they shall be cut and capped at suitable places 

where shown; or, in absence of such indication, where directed by the 

COR and Contracting Officer.  

1. No utility service such as water, gas, steam, sewers or electricity, 

or fire protection systems and communications systems may be 

interrupted without prior approval of the COR and Contracting 

Officer. Electrical work shall be accomplished with all affected 

circuits or equipment de-energized. When an electrical outage cannot 

be accomplished, work on any energized circuits or equipment shall 

not commence without a detailed work plan, the Medical Center 

Director’s prior knowledge and written approval. Refer to 

specification Sections 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, 27 05 11 REQUIREMENTS FOR COMMUNICATIONS 

INSTALLATIONS and 28 05 00, COMMON WORK RESULTS FOR ELECTRONIC 

SAFETY AND SECURITY for additional requirements. 

2. Contractor shall submit a request to interrupt any such services to 

the COR, in writing, 14 calendar days in advance of proposed 

interruption. Request shall state reason, date, exact time of, and 

approximate duration of such interruption.  

3. Contractor will be advised (in writing) of approval of request, or 

of which other date and/or time such interruption will cause least 

inconvenience to operations of Medical Center. Interruption time 

approved by Medical Center may occur at other than Contractor's 

normal working hours.  

4. Major interruptions of any system must be requested, in writing, at 

least 21 calendar days prior to the desired time and shall be 

performed as directed by the COR.  

5. In case of a contract construction emergency, service will be 

interrupted on approval of COR. Such approval will be confirmed in 

writing as soon as practical.  On the next business day, the 

contractor’s Daily Log report shall explain the circumstances 

causing the emergency and the corrective actions taken. 
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6. Whenever it is required that a connection fee be paid to a public 

utility provider for new permanent service to the construction 

project, for such items as water, sewer, electricity, gas or steam, 

payment of such fee shall be the responsibility of the Government 

and not the Contractor.  

L. Abandoned Lines: All service lines such as wires, cables, conduits, 

ducts, pipes and the like, and their hangers or supports, which are to 

be abandoned but are not required to be entirely removed, shall be 

sealed, capped or plugged at the main, branch or panel they originate 

from. The lines shall not be capped in finished areas, but shall be 

removed and sealed, capped or plugged in ceilings, within furred 

spaces, in unfinished areas, or within walls or partitions; so that 

they are completely behind the finished surfaces.  

M. Roads, Parking Lots, Docks and Grounds: To minimize interference of 

construction activities with flow of Medical Center traffic, comply 

with the following:  

1. Deleted 

2. Method and scheduling of required cutting, altering and removal of 

existing roads, walks and entrances must be approved by the COR. 

3. Interruptions of these areas must be requested, in writing, at least 

21 calendar days prior to the desired time and shall be performed as 

directed by the COR and Contracting Officer.  

4. Interruptions will follow the same procedures as outlined in Article 

1.6 Operations and Storage Areas, Section N.2 Existing Utility 

Services.  

N. Deleted 

1.8 ALTERATIONS  

A. Survey: Before any work is started, the Contractor shall make a 

thorough survey with the COR and Contracting Officer, of buildings, 

grounds, areas of buildings and grounds in which alterations occur and 

areas which are anticipated routes of access, and furnish a report,  

which lists the current conditions noted at that time.  This report 
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shall be approved by the VA prior to the start of any work.  This 

report shall list by rooms and spaces: 

1. Existing condition and types of resilient flooring, doors, windows, 

walls and other surfaces not required to be altered throughout // 

affected areas of building(s) and grounds. //  

2. Existence and conditions of items such as plumbing fixtures and 

accessories, electrical fixtures, equipment, venetian blinds, 

shades, etc., required by drawings to be either reused or relocated, 

or both. 

3. Shall note any discrepancies between drawings and existing 

conditions at site(s).  

4. Shall designate areas for working space, materials storage and 

routes of access to areas within buildings where alterations occur 

and which have been agreed upon by Contractor, COR and Contracting 

Officer.  

B. Relocated Items: Any items required by drawings to be either reused or 

relocated or both, found during this survey to be nonexistent, or in 

opinion of COR and Contracting Officer, to be in such condition that 

their use is impossible or impractical, shall be furnished and/or 

replaced by Contractor with new items in accordance with specifications 

which will be furnished by Government. Provided the contract work is 

changed by reason of this subparagraph B, the contract will be modified 

accordingly, under provisions of clause entitled "DIFFERING SITE 

CONDITIONS" (FAR 52.236-2) and "CHANGES" (FAR 52.243-4 and VAAR 

852.236-88).  

C. Deleted 

D. Protection: Provide the following protective measures:  

1. Wherever existing roof surfaces are disturbed they shall be 

protected against water infiltration. In case of leaks, they shall 

be repaired immediately upon discovery.  
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2. Temporary protection against damage for portions of existing 

structures and grounds where work is to be done, materials handled 

and equipment moved and/or relocated.  

3. Protection of interior of existing structures at all times, from 

damage, dust and weather inclemency. Wherever work is performed, 

floor surfaces that are to remain in place shall be adequately 

protected prior to starting work, and this protection shall be 

maintained intact until all work in the area is completed.  

4. Once the contractor is notified by the VA of problems or damage to 

VA property, the contractor shall take immediate corrective action 

to protect and restore said property.  During normal duty hours, 

corrective action shall be initiated within two (2) hours.  After 

normal duty hours, corrective action shall be initiated within four 

(4) hours.  The Daily Log for that day shall explain the problem(s) 

and corrective action(s) taken. 

5. Dampen debris to keep down dust and provide temporary construction, 

dust-proof, asbestos containment, smoke rated, and/or fire rated 

barriers where specified, where indicated on the drawings, and as 

directed by the COR.  Access doors in barriers shall be hinged and 

secured with locks.  Walk-off mats shall be provided at all access 

doors. 

6. Block off all ducts and diffusers to prevent circulation of dust 

into occupied areas during construction.  Provide Negative Air 

Machines as specified, to maintain negative pressure within the 

construction area(s). 

7. The contractor shall not allow trash and debris to accumulate on the 

job site.  As a minimum, trash and debris shall be removed once 

daily, with no flammable materials or trash left on the construction 

site overnight.  All debris shall be removed from the job site in a 

closed container and disposed of in a proper manner. 

1.9 DISPOSAL AND RETENTION 
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A. Materials and equipment accruing from work removed and from demolition 

of buildings or structures, or parts thereof, shall be disposed of as 

follows:  

1. Reserved items which are to remain property of the Government are 

identified by attached tags, noted on drawings, and/or in 

specifications as items to be stored. Items that remain property of 

the Government shall be removed or dislodged from present locations 

in such a manner as to prevent damage which would be detrimental to 

re installation and reuse. Store such items where directed by COR 

and Contracting Officer.  

2. Items not reserved shall become property of the Contractor and be 

removed by Contractor from Medical Center. 

3. Items of portable equipment and furnishings located in rooms and 

spaces in which work is to be done under this contract shall remain 

the property of the Government. When rooms and spaces are vacated by 

the Department of Veterans Affairs during the alteration period, 

such items which are NOT required by drawings and specifications to 

be either relocated or reused will be removed by the Government in 

advance of work to avoid interfering with Contractor's operation.  

4. During above ceiling work, the contractor will have to clear rooms, 

protect VA property and finishes, and move furnishings as necessary 

to protect the area an items from dust and debris, in the 

performance of the work above the ceiling. 

5. Deleted 

1.10 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, 

AND IMPROVEMENTS: NOT USED  

1.11 RESTORATION  

A. Remove, cut, alter, replace, patch and repair existing work as 

necessary to install new work. Except as otherwise shown or specified, 

do not cut, alter or remove any structural work, and do not disturb any 

ducts, plumbing, steam, gas, or electric work without approval of the 

COR and Contracting Officer. Existing work to be altered or extended 

and that is found to be defective in any way, shall be reported to the 
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COR and Contracting Officer before it is disturbed. Materials and 

workmanship used in restoring work, shall conform in type and quality 

to that of original existing construction, except as otherwise shown or 

specified.   

B. Upon completion of contract, deliver work complete and undamaged. 

Existing work (walls, ceilings, partitions, floors, mechanical and 

electrical work, lawns, paving, roads, walks, etc.) disturbed or 

removed as a result of performing required new work, shall be patched, 

repaired, reinstalled, or replaced with new work, and refinished and 

left in as good condition as existed before commencing work.  

C. At Contractor's own expense, Contractor shall immediately restore to 

service and repair any damage caused by Contractor's workmen to 

existing piping and conduits, wires, cables, etc., of utility services 

or of fire protection systems and communications systems (including 

telephone) which are not scheduled for discontinuance or abandonment.  

D. Expense of repairs to such utilities and systems not shown on drawings 

or locations of which are unknown will be covered by adjustment to 

contract time and price in accordance with clause entitled "CHANGES" 

(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS" (FAR 

52.236-2).  

1.12 PHYSICAL DATA  

A. Data and information furnished or referred to below, in the contract 

specification sections, on the contract drawings, and/or in other VA 

furnished documentation is for the Contractor's information. The 

Government shall not be responsible for any interpretation of or 

conclusion drawn from the data or information by the Contractor.  The 

contractor shall be responsible for conducting a thorough site 

investigation, before bidding, to satisfy themselves as to actual 

conditions. 

1.13 PROFESSIONAL SURVEYING SERVICES: NOT USED  

1.14 LAYOUT OF WORK: NOT USED  

1.15 AS-BUILT DRAWINGS 
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A. The contractor shall maintain two full size sets of as-built drawings 

which will be kept current during construction of the project, to 

include all contract changes, modifications and clarifications. 

B. All variations shall be shown in the same general detail as used in the 

contract drawings. To insure compliance, as-built drawings shall be 

made available for the COR’s review, as often as requested. 

C. Contractor shall deliver two approved completed sets of as-built 

drawings in the electronic version (scanned PDF) to the COR within 15 

calendar days after each completed phase and after the acceptance of 

the project by the COR. 

D. Upon completion of the project and before final settlement, Contractor 

shall deliver two (2) approved completed detailed sets of as-built 

drawings to the COR and Contracting Officer within fifteen calendar 

days after project acceptance.  These drawings shall show sizes, 

materials, connections to existing structures, utilities, building 

service equipment, circuits, electrical conduit and junction box 

locations and routes, and other required information. 

E. Paragraphs A, B, C, & D shall also apply to all shop drawings and 

installation drawings provided by equipment suppliers and vendors. 

1.16 USE OF ROADWAYS 

A. For hauling, use only established public roads and roads and parking 

lots on Medical Center property and, when authorized by the COR, such 

temporary roads which are necessary in the performance of contract 

work. Temporary roads shall be constructed and restoration performed by 

the Contractor at Contractor's expense. When necessary to cross 

curbing, sidewalks, or similar construction, they must be protected by 

well-constructed bridges. 

B. When new permanent roads are to be a part of this contract, Contractor 

may construct them immediately for use to facilitate building 

operations. These roads may be used by all who have business thereon 

within zone of building operations.  

C. When certain buildings (or parts of certain buildings) are required to 

be completed in advance of general date of completion, all roads 
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leading thereto must be completed and available for use at time set for 

completion of such buildings or parts thereof.  

1.17 COR’S FIELD OFFICE 

A. The COR’s field office is physically located on site at the Medical 

Center.  The physical address of the Facilities Management Services 

(FMS), Project Section (138P) is: 

1. Buffalo VAMC: 3495 Bailey Avenue, Buffalo, NY 14215 

2. Batavia VAMC: 222 Richmond Ave, Batavia, NY 14020  

1.18 TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT  

A. Use of new installed mechanical and electrical equipment to provide 

heat, ventilation, plumbing, light and power will be permitted subject 

to written approval and compliance with the following provisions:  

1. Permission to use each unit or system must be given by COR in 

writing. If the equipment is not installed and maintained in 

accordance with the written agreement and following provisions, the 

COR will withdraw permission for use of the equipment.  

2. Electrical installations used by the equipment shall be completed in 

accordance with the drawings and specifications to prevent damage to 

the equipment and the electrical systems, i.e. transformers, relays, 

circuit breakers, fuses, conductors, motor controllers and their 

overload elements shall be properly sized, coordinated and adjusted. 

Installation of temporary electrical equipment or devices shall be 

in accordance with NFPA 70, National Electrical Code, (2014 

Edition), Article 590, Temporary Installations. Voltage supplied to 

each item of equipment shall be verified to be correct and it shall 

be determined that motors are not overloaded. The electrical 

equipment shall be thoroughly cleaned before using it and again 

immediately before final inspection including vacuum cleaning and 

wiping clean interior and exterior surfaces.  

3. Units shall be properly lubricated, balanced, and aligned. 

Vibrations must be eliminated.  
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4. Automatic temperature control systems for preheat coils shall 

function properly and all safety controls shall function to prevent 

coil freeze up damage.  ALL controls for the equipment shall be 

functioning properly to prevent damage to the equipment. 

5. The air filtering system utilized shall be that which is designed 

for the system when complete, and all filter elements shall be 

replaced at completion of construction and prior to testing and 

balancing of system. 

6. All components of heat production and distribution system, metering 

equipment, condensate returns, and other auxiliary facilities used 

in temporary service shall be cleaned prior to use; maintained to 

prevent corrosion internally and externally during use; and cleaned, 

maintained and inspected prior to acceptance by the Government. 

B. Prior to final inspection, the equipment or parts used which show wear 

and tear beyond normal, shall be replaced with identical replacements, 

at no additional cost to the Government.  

C. This paragraph shall not reduce the requirements of the mechanical and 

electrical specifications sections.  

D. Any damage to the equipment or excessive wear due to prolonged use will 

be repaired replaced by the contractor at the contractor’s expense.   

1.19 TEMPORARY USE OF EXISTING ELEVATORS: NOT USED  

1.20 TEMPORARY USE OF NEW ELEVATORS: NOT USED  

1.21 TEMPORARY TOILETS  

A. Provide where directed, (for use of all Contractor's workmen) ample 

temporary sanitary toilet accommodations with suitable sewer and water 

connections; or, when approved by COR, provide suitable dry closets 

where directed. Keep such places clean and free from flies, and all 

connections and appliances connected therewith are to be removed prior 

to completion of contract, and premises left perfectly clean.  

B. Contractor may have for use of Contractor's workmen, such toilet 

accommodations as may be assigned to Contractor by Medical Center. 
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Contractor shall keep such places clean and be responsible for any 

damage done thereto by Contractor's workmen. Failure to maintain 

satisfactory condition in toilets will deprive Contractor of the 

privilege to use such toilets.  

1.22 AVAILABILITY AND USE OF UTILITY SERVICES  

A. The Government shall make all reasonably required amounts of utilities 

available to the Contractor from existing outlets and supplies, as 

specified in the contract. The amount to be paid by the Contractor for 

chargeable electrical services shall be the prevailing rates charged to 

the Government. The Contractor shall carefully conserve any utilities 

furnished without charge.  

B. Temporary Utilities: The Contractor, at Contractor's expense and in a 

workmanlike manner, in compliance with code and as satisfactory to the 

Contracting Officer, shall install and maintain all necessary temporary 

connections and distribution lines, and all meters required to measure 

the amount of electricity used for the purpose of determining charges. 

Before final acceptance of the work by the Government, the Contractor 

shall remove all the temporary connections, distribution lines, meters, 

and associated paraphernalia and repair restore the infrastructure as 

required.  

C. Meters: Contractor shall install meters at Contractor's expense and 

furnish the Medical Center a monthly record of the Contractor's usage 

of electricity as hereinafter specified.  

D. Deleted. 

E. Electricity (for Construction and Testing): Furnish all temporary 

electric services.  

1. Obtain electricity by connecting to the Medical Center electrical 

distribution system. The Contractor shall meter and pay for 

electricity required for electric cranes and hoisting devices, 

electrical welding devices and any electrical heating devices 

providing temporary heat. Electricity for all other uses is 

available at no cost to the Contractor.  

F. Water (for Construction and Testing): Furnish temporary water service. 
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1. Obtain water by connecting to the Medical Center water distribution 

system. Provide reduced pressure backflow preventer at each 

connection as per code. Water is available at no cost to the 

Contractor.  

2. Maintain connections, pipe, fittings and fixtures and conserve 

water-use so none is wasted. Failure to stop leakage or other wastes 

will be cause for revocation (at COR discretion) of use of water 

from Medical Center's system.  

G. Steam: Furnish steam system for testing required in various sections of 

specifications. 

1. Obtain steam for testing by connecting to the Medical Center steam 

distribution system. Steam is available at no cost to the 

Contractor.  The Contractor may connect to existing systems at their 

own expense. 

2. Maintain connections, pipe, fittings and fixtures and conserve steam 

use so none is wasted. Failure to stop leakage or other waste will 

be cause for revocation (at the COR and Contracting Officer 

discretion), of use of steam from the Medical Center's system.  

H. Fuel: Natural and LP gas and burner fuel oil required for boiler 

cleaning, normal initial boiler-burner setup and adjusting, and for 

performing the specified boiler tests will be furnished by the 

Government. Fuel required for prolonged boiler-burner setup, 

adjustments, or modifications due to improper design or operation of 

boiler, burner, or control devices shall be furnished and paid by the 

Contractor at Contractor's expense. 

I. Sewer: Furnish temporary sewer service. 

1. Sewer/sanitary waste service may be obtained (site dependent) by 

connecting to the Medical Center sewer/sanitary waste distribution 

system. Provide backflow preventer at each connection as required.  

Provide cleanouts at each connection.  Sewer is available at no cost 

to the Contractor. 
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2. Maintain connections, pipe, fittings and fixtures and conserve water 

use so none is wasted. Failure to stop leakage or other wastes will 

be cause for revocation (at the COR and Contracting Officer 

discretion) of use of sewer/sanitary waste from the Medical Center's 

system. 

3. Contractor may need to obtain a storage tank for sewer services and 

have it pumped out as necessary, at their own expense. 

J. Connections: ALL connections to and disconnections from existing 

utility services shall be coordinated per this specification section.  

Refer to Article 1.6 Operations and Storage Areas, paragraphs for 

Utility Services, Existing Utility Services, Abandoned Lines and 

others. 

1.23 NEW TELEPHONE EQUIPMENT: NOT USED 

1.24 TESTS / COMMISSIONING 

A. As per specification section 23 05 93 the contractor shall provide a 

written testing and commissioning plan complete with component level, 

equipment level, sub-system level and system level breakdowns.  The 

plan will provide a schedule and a written sequence of what will be 

tested, how and what the expected outcome will be.  This document will 

be submitted for approval prior to commencing work.  The contractor 

shall document the results of the approved plan and submit for approval 

with the as built documentation.   

B. Pre-test mechanical and electrical equipment and systems and make 

corrections required for proper operation of such systems before 

requesting final tests. Final test will not be conducted unless pre 

tested. A copy of the testing agency field reports shall be submitted 

with the Daily Log report for the day the testing was conducted. 

C. Conduct final tests required in various sections of specifications in 

presence of an authorized representative of the Contracting Officer. 

Contractor shall furnish all labor, materials, equipment, instruments, 

and forms, to conduct and record such tests. A copy of the testing 

agency field reports shall be submitted with the Daily Log report for 

the day the testing was conducted. 
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D. Mechanical and electrical systems shall be balanced, controlled and 

coordinated. A system is defined as the entire system which must be 

coordinated to work together during normal operation to produce results 

for which the system is designed. For example, air conditioning supply 

air is only one part of entire system which provides comfort conditions 

for a building. Other related components are return air, exhaust air, 

steam, chilled water, refrigerant, hot water, controls and electricity, 

etc. Another example of a system which involves several components of 

different disciplines is a boiler installation. Efficient and 

acceptable boiler operation depends upon the coordination and proper 

operation of fuel, combustion air, controls, steam, feedwater, 

condensate and other related components.  

E. All related components as defined above shall be functioning when any 

system component is tested. Tests shall be completed within a 

reasonably period of time during which operating and environmental 

conditions remain reasonably constant and are typical of the design 

conditions.  

F. Individual test result of any component, where required, will only be 

accepted when submitted with the test results of related components and 

of the entire system.  

1.25 INSTRUCTIONS 

A. Contractor shall furnish Maintenance and Operating manuals (hard copies 

and electronic) and verbal instructions when required by the various 

sections of the specifications and as hereinafter specified.  

B. Manuals: Maintenance and operating manuals and one compact disc (four 

hard copies and one electronic copy each) for each separate piece of 

equipment shall be delivered to the COR coincidental with the delivery 

of the equipment to the job site. Manuals shall be complete, detailed 

guides for the maintenance and operation of equipment. They shall 

include complete information necessary for starting, adjusting, 

maintaining in continuous operation for long periods of time and 

dismantling and reassembling of the complete units and sub assembly 

components (including programming instructions). Manuals shall include 

an index covering all component parts clearly cross referenced to 
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diagrams and illustrations. Illustrations shall include all wiring 

diagrams, pipe and tubing diagrams, and "exploded" views showing and 

identifying each separate item. Emphasis shall be placed on the use of 

special tools and instruments. The function of each piece of equipment, 

component, accessory and control shall be clearly and thoroughly 

explained. All necessary precautions for the operation of the equipment 

and the reason for each precaution shall be clearly set forth. Manuals 

must reference the exact model, style and size of the piece of 

equipment and system being furnished. Manuals referencing equipment 

similar to but of a different model, style, and size than that 

furnished will not be accepted.  

C. Instructions: Contractor shall provide qualified, factory trained 

manufacturers' representatives to give detailed training to assigned 

Department of Veterans Affairs personnel in the operation and complete 

maintenance for each piece of equipment. All such training will be at 

the job site.  Multiple training sessions may be required with one 

session conducted during non-standard hours (as scheduled by the COR 

and Contracting Officer) to accommodate VA personnel working different 

shifts. These requirements are more specifically detailed in the 

various technical sections. Instructions for different items of 

equipment that are component parts of a complete system, shall be given 

in an integrated, progressive manner. All instructors for every piece 

of component equipment in a system shall be available until 

instructions for all items included in the system have been completed. 

This is to assure proper instruction in the operation of inter-related 

systems. All instruction periods shall be at such times as scheduled by 

the COR and M&O Supervisor and shall be considered concluded only when 

the COR and M&O Supervisor is satisfied in regard to complete and 

thorough coverage. The contractor shall submit a course outline with 

associated material to the COR for review and approval prior to 

scheduling training to ensure the subject matter covers the 

expectations of the VA and the contractual requirements.  The 

Department of Veterans Affairs reserves the right to request the 

removal of, and substitution for, any instructor who, in the opinion of 

the COR, does not demonstrate sufficient qualifications in accordance 
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with requirements for instructors above. Training sessions may be 

recorded by the VA. 

1.26 GOVERNMENT-FURNISHED PROPERTY  

A. The Government shall deliver to the Contractor, the Government 

furnished property shown on the Schedule and/or drawings.  

B. Equipment furnished by Government to be installed by Contractor will be 

furnished to Contractor at the Medical Center. 

C. Contractor shall be prepared to receive this equipment from Government 

and store or place such equipment not less than 90 calendar days before 

Completion Date of project. 

D. Storage space for equipment will be provided by the Government and the 

Contractor shall be prepared to unload and store such equipment therein 

upon its receipt at the Medical Center. 

E. Notify Contracting Officer in writing, 60 calendar days in advance, of 

date on which Contractor will be prepared to receive equipment 

furnished by Government. Arrangements will then be made by the 

Government for delivery of equipment.  

1. Immediately upon delivery of equipment, Contractor shall arrange for 

a joint inspection thereof with a representative of the Government. 

At such time the Contractor shall acknowledge receipt of equipment 

described, make notations, and immediately furnish the Government 

representative with a written statement as to its condition or 

shortages.  

2. Contractor thereafter is responsible for such equipment until such 

time as acceptance of contract work is made by the Government.  

F. Equipment furnished by the Government will be delivered in a partially 

assembled (knock down) condition in accordance with existing standard 

commercial practices, complete with all fittings, fastenings, and 

appliances necessary for connections to respective services installed 

under contract. All fittings and appliances (i.e., couplings, ells, 

tees, nipples, piping, conduits, cables, and the like) necessary to 

make the connection between the Government furnished equipment item and 
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the utility stub up shall be furnished and installed by the contractor 

at no additional cost to the Government.  

G. Completely assemble and install the Government furnished equipment in 

place ready for proper operation in accordance with specifications and 

drawings.  

H. Furnish supervision of installation of equipment at construction site 

by qualified factory trained technicians regularly employed by the 

equipment manufacturer. 

1.27 RELOCATED EQUIPMENT AND ITEMS 

A. Contractor shall disconnect, dismantle as necessary, remove and 

reinstall in new location, all existing equipment and items indicated 

by symbol "R" or otherwise shown to be relocated by the Contractor.  

B. Perform relocation of such equipment or items at such times and in such 

a manner as directed by the COR.  

C. Suitably cap existing service lines, such as steam, condensate return, 

water, drain, gas, air, vacuum and/or electrical, at the main whenever 

such lines are disconnected from equipment to be relocated. Remove 

abandoned lines in finished areas and cap as specified herein before 

under Section 1.6 O. "Abandoned Lines".  

D. Provide all mechanical and electrical service connections, fittings, 

fastenings and any other materials necessary for assembly and 

installation of relocated equipment; and leave such equipment in proper 

operating condition.  

E. Deleted 

F. All service lines such as noted above for relocated equipment shall be 

in place at point of relocation ready for use before any existing 

equipment is disconnected. Make relocated existing equipment ready for 

operation or use immediately after reinstallation.  

1.28 STORAGE SPACE FOR DEPARTMENT OF VETERANS AFFAIRS EQUIPMENT: NOT USED  

1.29 CONSTRUCTION SIGN – EXTERIOR: NOT USED  
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1.30 CONSTRUCTION AREA ENTRANCE SAFETY SIGNS: NOT USED 

1.31 SAFETY SIGN: NOT USED  

1.32 PHOTOGRAPHIC DOCUMENTATION  

A. During the construction period through completion, provide photographic 

documentation of construction progress and at selected milestones 

including electronic indexing, navigation, storage and remote access to 

the documentation, as per these specifications. The commercial 

photographer or the subcontractor used for this work shall meet the 

following qualifications:  

1. Demonstrable minimum experience of three (3) years in operation 

providing documentation and advanced indexing/navigation systems 

including a representative portfolio of construction projects of 

similar type, size, duration and complexity as the Project. 

2. Demonstrable ability to service projects throughout North America, 

which shall be demonstrated by a representative portfolio of active 

projects of similar type, size, duration and complexity as the 

Project. 

B. Photographic documentation elements: 

1. Each digital image shall be taken with a professional grade camera 

with minimum size of 6 megapixels (MP) capable of producing 

200x250mm (8 x 10 inch) prints with a minimum of 2272 x 1704 pixels 

and 400x500mm (16 x 20 inch) prints with a minimum 2592 x 1944 

pixels.  

2. Indexing and navigation system shall utilize actual AUTOCAD 

construction drawings, making such drawings interactive on an on-

line interface.  For all documentation referenced herein, indexing 

and navigation must be organized by both time (date-stamped) and 

location throughout the project. 

3. Documentation shall combine indexing and navigation system with 

inspection-grade digital photography designed to capture actual 

conditions throughout construction and at critical milestones.  

Documentation shall be accessible on-line through use of an internet 
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connection. Documentation shall allow for secure multiple-user 

access, simultaneously, on-line. 

4. Before construction, the building pad, adjacent streets, roadways, 

parkways, driveways, curbs, sidewalks, landscaping, adjacent 

utilities and adjacent structures surrounding the building pad and 

site shall be documented. Overlapping photographic techniques shall 

be used to insure maximum coverage. Indexing and navigation 

accomplished through interactive architectural drawings.  If site 

work or pad preparation is extensive, this documentation may be 

required immediately before construction and at several pre-

determined intervals before building work commences. 

5. Construction progress for all trades shall be tracked at pre-

determined intervals, but not less than once every thirty (30) 

calendar days (“Progressions”).  Progression documentation shall 

track both the exterior and interior construction of the building.  

Exterior Progressions shall track 360 degrees around the site and 

each building.  Interior Progressions shall track interior 

improvements beginning when stud work commences and continuing until 

Project completion. 

6. As-built condition of pre-foundation utilities and site utilities 

shall be documented prior to pouring footers, placing concrete 

and/or backfilling.  This process shall include all underground and 

in-slab utilities within the building(s) envelope(s) and utility 

runs in the immediate vicinity of the building(s) envelope(s).  This 

may also include utilities enclosed in slab-on-deck in multi-story 

buildings. Overlapping photographic techniques shall be used to 

insure maximum coverage. Indexing and navigation accomplished 

through interactive site utility plans. 

7. As-built conditions of mechanical, electrical, plumbing and all 

other systems shall be documented post-inspection and pre-

insulation, sheet rock or dry wall installation.  This process shall 

include all finished systems located in the walls and ceilings of 

all buildings at the Project. Overlapping photographic techniques 
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shall be used to insure maximum coverage.  Indexing and navigation 

accomplished through interactive architectural drawings. 

8. As-built conditions of exterior skin and elevations shall be 

documented with an increased concentration of digital photographs as 

directed by the COR in order to capture pre-determined focal points, 

such as waterproofing, window flashing, radiused steel work, 

architectural or Exterior Insulation and Finish Systems (EIFS) 

detailing. Overlapping photographic techniques shall be used to 

insure maximum coverage. Indexing and navigation accomplished 

through interactive elevations or elevation details. 

9. As-built finished conditions of the interior of each building 

including floors, ceilings and walls shall be documented at 

certificate of occupancy or equivalent, or just prior to occupancy, 

or both, as directed by the COR. Overlapping photographic techniques 

shall be used to insure maximum coverage. Indexing and navigation 

accomplished through interactive architectural drawings. 

10. Miscellaneous events that occur during any Contractor site visit, 

or events captured by the Department of Veterans Affairs 

independently, shall be dated, labeled and inserted into a Section 

in the navigation structure entitled “Slideshows,” allowing this 

information to be stored in the same “place” as the formal scope. 

11. Customizable project-specific digital photographic documentation 

of other details or milestones. Indexing and navigation accomplished 

through interactive architectural plans. 

12. Monthly (29 max) exterior progressions (360 degrees around the 

project) and slideshows (all elevations and building envelope).  The 

slideshows allow for the inclusion of Department of Veterans Affairs 

pictures, aerial photographs, and timely images which do not fit 

into any regular monthly photopath. 

13. Weekly (21 Max) Site Progressions - Photographic documentation 

capturing the project at different stages of construction. These 

progressions shall capture underground utilities, excavation, 
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grading, backfill, landscaping and road construction throughout the 

duration of the project. 

14. Regular (8 max) interior progressions of all walls of the entire 

project to begin at time of substantial framed or as directed by the 

COR through to completion. 

15. Detailed Exact-Built of all Slabs for all project slab pours just 

prior to placing concrete or as directed by the COR. 

16. Detailed Interior exact built overlapping photos of the entire 

building to include documentation of all mechanical, electrical and 

plumbing systems in every wall and ceiling, to be conducted after 

rough-ins are complete, just prior to insulation and or drywall, or 

as directed by COR. 

17. Finished detailed Interior exact built overlapping photos of all 

walls, ceilings, and floors to be scheduled by COR prior to 

occupancy. 

18. In event a greater or lesser number of images than specified 

above are required by the COR, adjustment in contract price will be 

made in accordance with clause entitled "CHANGES" (FAR 52.243-4 and 

VAAR 852.236-88).  

C. Images shall be taken by a commercial photographer and must show 

distinctly, at as large a scale as possible, all parts of work embraced 

in the picture. 

D. Coordination of photo shoots is accomplished through COR.  Contractor 

shall also attend construction team meetings as necessary. Contractor’s 

operations team shall provide regular updates regarding the status of 

the documentation, including photo shoots concluded, the availability 

of new Progressions or Exact-Builts viewable on-line and anticipated 

future shoot dates. 

E. Contractor shall provide all on-line domain/web hosting, security 

measures, and redundant server back-up of the documentation. 
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F. Contractor shall provide technical support related to using the system 

or service.  

G. Upon completion of the project, final copies of the documentation (the 

“Permanent Record”) with the indexing and navigation system embedded 

(and active) shall be provided in an electronic media format, typically 

a DVD or external hard-drive. Permanent Record shall have Building 

Information Modeling (BIM) interface capabilities. On-line access 

terminates upon delivery of the Permanent Record.  

1.33 FINAL ELEVATION DIGITAL IMAGES: NOT USED  

1.34 HISTORIC PRESERVATION: NOT USED  

1.35 VA TRIRIGA CPMS: NOT USED 

- - - E N D - - - 
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SECTION 01 35 26 
SAFETY REQUIREMENTS 

1.1 APPLICABLE PUBLICATIONS 

A. Latest publications listed below form part of this Article to extent 

referenced. Publications are referenced in text by basic designations 

only.  

B. American Society of Safety Engineers (ASSE) 

A10.1 Pre-Project & Pre-Task Safety and Health Planning 

A10.34 Protection of the Public on or Adjacent to 

Construction Sites 

A10.38 Basic Elements of an Employer’s Program to Provide 

a Safe and Healthful Work Environment American 

National Standard Construction and Demolition 

Operations 

C. American Society for Testing and Materials (ASTM) 

E84 Surface Burning Characteristics of Building 

Materials 

D. The Facilities Guidelines Institute (FGI) 

FGI Guidelines Guidelines for Design and Construction of 

Healthcare Facilities 

E. National Fire Protection Association (NFPA) 

10 Standard for Portable Fire Extinguishers 

30 Flammable and Combustible Liquids Code 

51B Standard for Fire Prevention During Welding, 

Cutting and Other Hot Work 

70 National Electrical Code 

70B Recommended Practice for Electrical Equipment 

Maintenance 
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70E  Standard for Electrical Safety in the Workplace 

99 Health Care Facilities Code 

241 Standard for Safeguarding Construction, 

Alteration, and Demolition Operations 

F. New York Code of Rules and Regulations (NYCRR) 

6 NYCRR 363 Solid Municipal Waste Disposal 

6 NYCRR 364 Hazardous Waste Disposal 

G. The Joint Commission (TJC) 

TJC Manual  Comprehensive Accreditation and Certification 

Manual 

H. U.S. Nuclear Regulatory Commission 

10 CFR 20  Standards for Protection Against Radiation 

I. U.S. Occupational Safety and Health Administration (OSHA): 

29 CFR 1904 Reporting and Recording Injuries & Illnesses   

29 CFR 1910 Safety and Health Regulations for General Industry 

29 CFR 1926 Safety and Health Regulations for Construction 

Industry 

CPL 2-0.124 Multi-Employer Citation Policy 

J. U.S Environmental Protection Agency (EPA) 

40 CFR 239-259 Non-Hazardous Wastes 

40 CFR 260-273 Hazardous Waste 

40 CFR 279 Management of Used Oil 

K. Veteran Health Administration 

VHA Directive 7712 Fire Protection Reviews of Delegated Construction 

Projects 
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VHA Directive 7715 Safety and Health During Construction 

1.2 DEFINITIONS 

A. Critical Lift. A lift with the hoisted load exceeding 75% of the 

crane’s maximum capacity; lifts made out of the view of the operator 

(blind picks); lifts involving two or more cranes; personnel being 

hoisted; and special hazards such as lifts over occupied facilities, 

loads lifted close to power-lines, and lifts in high winds or where 

other adverse environmental conditions exist; and any lift which the 

crane operator believes is critical. 

B. OSHA “Competent Person” (CP). One who is capable of identifying 

existing and predictable hazards in the surroundings and working 

conditions which are unsanitary, hazardous or dangerous to employees, 

and who has the authorization to take prompt corrective measures to 

eliminate them (see 29 CFR 1926.32(f)).  

C. "Qualified Person". One who, by possession of a recognized degree, 

certificate, or professional standing, or who by extensive knowledge, 

training and experience, has successfully demonstrated his ability to 

solve or resolve problems relating to the subject matter, the work, or 

the project. 

D. High Visibility Accident. Any mishap which may generate publicity or 

high visibility. 

E. Accident/Incident Criticality Categories:  

1. No impact – near miss incidents that should be investigated but are 

not required to be reported to the VA;  

2. Minor incident/impact – incidents that require first aid or result 

in minor equipment damage (less than $5000). These incidents must be 

investigated but are not required to be reported to the VA;  

3. Moderate incident/impact – Any work-related injury or illness that 

results in (a) through (g) below. These incidents must be 

investigated and are required to be reported to the VA; 
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a. Days away from work (any time lost after day of injury/illness 

onset); 

b. Restricted work; 

c. Transfer to another job; 

d. Medical treatment beyond first aid; 

e. Loss of consciousness;  

f. A significant injury or illness diagnosed by a physician or other 

licensed health care professional, even if it did not result in 

(a) through (e) above or, 

g. Any incident that leads to major equipment damage (greater than 

$5000).  

4. Major incident/impact – Any mishap that leads to fatalities, 

hospitalizations, amputations, and losses of an eye as a result of 

contractors’ activities. Or any incident which leads to major 

property damage (greater than $20,000) and/or may generate publicity 

or high visibility. These incidents must be investigated and are 

required to be reported to the VA as soon as practical, but not 

later than 2 hours after the incident. 

F. Medical Treatment. Treatment administered by a physician or by 

registered professional personnel under the standing orders of a 

physician. Medical treatment does not include first aid treatment even 

through provided by a physician or registered personnel. 

1.3 REGULATORY REQUIREMENTS 

A. In addition to the detailed requirements included in the provisions of 

this contract, comply with 29 CFR 1926, comply with 29 CFR 1910 as 

incorporated by reference within 29 CFR 1926, comply with ASSE A10.34, 

and all applicable federal, state, and local laws, ordinances, 

criteria, rules and regulations. Submit matters of interpretation of 

standards for resolution before starting work. Where the requirements 

of this specification, applicable laws, criteria, ordinances, 

regulations, and referenced documents vary, the most stringent 
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requirements govern except with specific approval and acceptance by the 

Contracting Officer Representative. 

1.4 SUBMITTALS 

A. Accident Prevention Plan IAW Section 1.5  

B. Activity Hazard Analysis IAW Section 1.7  

C. Proof of Competency for specific tasks to include: 

1. OSHA Cards (10 or 30 hours as applicable) 

2. Crane Certifications (crane operator, rigger, crane signal person) 

3. Confined Space 

4. Power Industrial Truck (PIT) 

5. Scaffolds 

6. Fall Protection 

7. Excavation 

8. Hazardous Materials Removal (Lead, Asbestos, PCBs, Silica, etc.) 

9. Lockout/Tagout (electrical, machine, equipment) 

10. NFPA 70E 

11. Explosive actuated tools 

1.5 PRECONSTRUCTION RISK ASSESSMENT (PCRA) 

A. Safety Narrative: 

1. This project will require coordination to ensure hospital functions 

are not impaired during construction to include warehouse and food 

and nutrition services, life safety features are maintained and 

staff/patients are not exposed. 

2. If a Guideline is not met, additional actions are required based 

upon the risk assessment.  If required, additional safety actions 

shall be performed and implemented PRIOR to start of work involving 

locations affected by the assessment. 
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3. All required ILSM’s shall be in accordance with the facility ILSM 

Policy and developed separate from this assessment.  If required, 

ILSM’s shall be performed and implemented PRIOR to start of work 

involving locations affected by the ILSM. 

B. General Safety 

1. Air Quality: Will there be any compromise to the quality of building 

air? 

a. Asbestos 

1) Concern: No 

b. Lead 

1) Concern: No 

c. Dust 

1) Concern: No 

d. Other Hazardous Chemicals 

1) Concern: No 

2. Ventilation: Will there be any compromise to the building 

ventilation or air handling systems? 

1) Concern: No 

3. Moisture & Temperature: Are there any anticipated moisture or 

temperature concerns? 

1) Concern: No 

4. Utilities: Are there any anticipated utility disruptions? 

a. Communication/Telephone 

1) Concern: No 

b. Electrical Systems   

1) Concern: No 



VA Western New York Healthcare System  528-16-s02 
3495 Bailey Avenue  Boiler Control Test Panels 
Buffalo, NY 14215   
 

 Page 7 of 49 
Section 01 35 26  CFM: 01 Feb 2017 
Safety Requirements  VAWNYHS: 28 Sep 2017 
  528-16-s02: 22 Nov 2017 

c. Security Systems 

1) Concern: No 

d. Steam Systems 

1) Concern: Yes 

2) Area/Equipment Impacted: All boilers 

3) Control Activities Needed: Work on one boiler at a time 

before moving to next boiler. 

e. HVAC 

1) Concern: No 

f. Medical Gases/Vacuum 

1) Concern: No 

g. Natural Gas 

1) Concern: No 

h. Sewer/Sanitary 

1) Concern: No 

i. Water 

1) Concern: No 

5. Noise: Will there be any unusually loud or high-pitched noise levels 

anticipated? 

1) Concern: No 

6. Vibration: Will vibration levels be excessive to effect the 

operation of hospital type equipment or machinery? 

1) Concern: No 

7. Emergency Management: Does construction present any conflicts or 

challenges to the facility EM Plan? 
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1) Concern: No 

8. Security: Will the construction anticipate general security 

concerns? 

1) Concern: No 

9. Other Anticipated Hazards Not Listed Elsewhere 

a. Off-tour Construction necessary? 

1) Concern: No 

b. Permit Required Confined Space (PRCS) Entry necessary?  

1) Concern: No 

c. Welding, cutting or brazing necessary that requires Hot Work 

permit?  

1) Concern: No 

d. Potential exposure to BBP or other infectious agents?  

1) Concern: No 

e. Excavation of soil? 

1) Concern: No 

f. Work on live electrical systems or hot taps? 

1) Concern: No, Will not be permitted. 

g. Work on energized non-electrical systems? 

1) Concern: No, Will not be permitted. 

h. Lift of materials with crane? 

1) Concern: No 

C. Life Safety 

1. Exit Routes (Means of Egress Components) 
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a. Will exit from occupied areas will remain unchanged? 

1) Met: Yes 

2) ILSM Required: No 

b. Will exit stairs remain unobstructed and fire separated? 

1) Met: Yes 

2) ILSM Required: No 

2. Fire Protection Systems 

a. Fire alarm devices will remain functional & in-service throughout 

construction? 

1) Met: Yes 

2) ILSM Required: No 

b. Sprinkler systems will remain functional & in-service throughout 

construction? 

1) Met: Yes 

2) ILSM Required: No 

c. Fire Suppression systems (non-sprinkler) will remain functional & 

in-service throughout construction? 

1) Met: Not Applicable 

d. FDC’s will remain functional & unobstructed? 

1) Met: Not Applicable 

3. Smoke and Fire Barriers 

a. All fire and smoke barriers will remain intact throughout? 

1) Met: Yes 

2) ILSM Required: No 
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b. All vertical openings will remain intact throughout? 

1) Met: Yes 

2) ILSM Required: No 

4. Construction Spaces 

a. Will be separated by non-combustible, smoke tight partitions? 

1) Met: No 

2) Actions Required: None 

3) ILSM Required: No 

b. Will be separated by a fire rated barrier? 

1) Met: No 

2) ILSM Required: No 

c. At least 2 accessible and unobstructed exits are provided? 

1) Met: Yes 

2) ILSM Required: No 

d. Excessive distance to exits? 

1) Met: No 

2) ILSM Required: No 

e. Hazardous area protected? 

1) Met: Yes 

2) ILSM Required: No 

5. General 

a. Access to the Emergency Dept. will remain unobstructed? 

1) Met: Yes 
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2) ILSM Required: No 

b. Access for emergency responders will remain unchanged? 

1) Met: Yes 

2) ILSM Required: No 

c. Load bearing building assemblies are maintained throughout? 

1) Met: Yes 

2) ILSM Required: No 

1.6 ACCIDENT PREVENTION PLAN (APP) 

A. The APP (aka Construction Safety & Health Plan) shall interface with 

the Contractor's overall safety and health program. Include any 

portions of the Contractor's overall safety and health program 

referenced in the APP in the applicable APP element and ensure it is 

site-specific. It shall address and incorporate the risks and 

guidelines identified in the PCRA (Section 1.5) and in the ICRA 

(Section 1.14). The Government considers the Prime Contractor to be the 

"controlling authority" for all worksite safety and health of each 

subcontractor(s). Contractors are responsible for informing their 

subcontractors of the safety provisions under the terms of the contract 

and the penalties for noncompliance, coordinating the work to prevent 

one craft from interfering with or creating hazardous working 

conditions for other crafts, and inspecting subcontractor operations to 

ensure that accident prevention responsibilities are being carried out. 

B. The APP shall be prepared as follows: 

1. Written in English by a qualified person who is employed by the 

Prime Contractor articulating the specific work and hazards 

pertaining to the contract (model language can be found in ASSE 

A10.33).  Specifically articulating the safety requirements found 

within these VA contract safety specifications.   

2. Address both the Prime Contractors and the subcontractors work 

operations. 
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3. State measures to be taken to control hazards associated with 

materials, services, or equipment provided by suppliers. 

4. Address all the elements/sub-elements and in order as follows: 

a. SIGNATURE SHEET. Title, signature, and phone number of the 

following: 

1) Plan preparer (Qualified Person such as corporate safety 

staff person or contracted Certified Safety Professional with 

construction safety experience); 

2) Plan approver (company/corporate officers authorized to 

obligate the company);  

3) Plan concurrence (e.g., Chief of Operations, Corporate Chief 

of Safety, Corporate Industrial Hygienist, project manager or 

superintendent, project safety professional). Provide 

concurrence of other applicable corporate and project 

personnel (Contractor).  

b. BACKGROUND INFORMATION. List the following: 

1) Contractor;  

2) Contract number;  

3) Project name;  

4) Brief project description, description of work to be 

performed, and location; phases of work anticipated (these 

will require an AHA).  

c. STATEMENT OF SAFETY AND HEALTH POLICY. Provide a copy of current 

corporate/company Safety and Health Policy Statement, detailing 

commitment to providing a safe and healthful workplace for all 

employees. The Contractor’s written safety program goals, 

objectives, and accident experience goals for this contract 

should be provided.  

d. RESPONSIBILITIES AND LINES OF AUTHORITIES. Provide the following: 
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1) A statement of the employer’s ultimate responsibility for the 

implementation of his SOH program; 

2) Identification and accountability of personnel responsible 

for safety at both corporate and project level. Contracts 

specifically requiring safety or industrial hygiene personnel 

shall include a copy of their resumes.  

3) The names of Competent and/or Qualified Person(s) and proof 

of competency/qualification to meet specific OSHA 

Competent/Qualified Person(s) requirements must be attached.;  

4) Requirements that no work shall be performed unless a 

designated competent person is present on the job site;  

5) Requirements for pre-task Activity Hazard Analysis (AHAs); 

6) Lines of authority;  

7) Policies and procedures regarding noncompliance with safety 

requirements (to include disciplinary actions for violation 

of safety requirements) should be identified; 

e. SUBCONTRACTORS AND SUPPLIERS. If applicable, provide procedures 

for coordinating SOH activities with other employers on the job 

site: 

1) Identification of subcontractors and suppliers (if known);  

2) Safety responsibilities of subcontractors and suppliers.  

f. TRAINING. 

1) Site-specific SOH orientation training at the time of initial 

hire or assignment to the project for every employee before 

working on the project site is required.  

2) VAWNYHS Contractor Orientation training is required.  

Training at the time of initial hire or assignment to the 

project or proof of current training evidenced by a valid 

picture contractor badge is required before working on the 

project.  Training is provided by VA Safety Office or their 
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designee.  Contract employees must provide proof of the OSHA 

10-hour Construction Safety training to participate in the 

orientation class. Upon completion of the training, workers 

will be issued a picture contractor badge from the Police. 

This badge must be worn at all times when at the facility.  

Badge expires after 3 years and must be renewed. 

3) Mandatory training and certifications that are applicable to 

this project (e.g., explosive actuated tools, crane operator, 

rigger, crane signal person, fall protection, electrical 

lockout/NFPA 70E, machine/equipment lockout, confined space, 

etc…) and any requirements for periodic 

retraining/recertification are required.  

4) Procedures for ongoing safety and health training for 

supervisors and employees shall be established to address 

changes in site hazards/conditions. 

5) OSHA 10-hour training is required for all workers on site and 

the OSHA 30-hour training is required for Trade Competent 

Persons (CPs) 

g. SAFETY AND HEALTH INSPECTIONS. 

1) Specific assignment of responsibilities for a minimum daily 

job site safety and health inspection during periods of work 

activity: Who will conduct (e.g., “Site Safety and Health 

CP”), proof of inspector’s training/qualifications, when 

inspections will be conducted, procedures for documentation, 

deficiency tracking system, and follow-up procedures. 

2) Any external inspections/certifications that may be required 

(e.g., contracted CSP or CSHT) 

h. ACCIDENT INVESTIGATION & REPORTING. The Contractor shall conduct 

mishap investigations of all Moderate and Major as well as all 

High Visibility Incidents. The APP shall include 

accident/incident investigation procedure & identify person(s) 

responsible to provide the following to the Contracting Officer 

Representative:  
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1) Exposure data (man-hours worked);  

2) Accident investigation reports; 

3) Project site injury and illness logs. 

i. PLANS (PROGRAMS, PROCEDURES) REQUIRED. Based on a risk assessment 

of contracted activities and on mandatory OSHA compliance 

programs, the Contractor shall address all applicable 

occupational, patient, and public safety risks in site-specific 

compliance and accident prevention plans. These Plans shall 

include but are not be limited to procedures for addressing the 

risks associates with the following: 

1) Emergency response; 

2) Infection Control (Permit Required – issued by COR prior to 

start of work); 

3) Contingency for severe weather;  

4) Fire Prevention/Life Safety (Permit Required – issued by COR 

prior to start of work); 

5) Medical Support;  

6) Posting of emergency telephone numbers;  

7) Prevention of alcohol and drug abuse;  

8) Site sanitation (housekeeping, drinking water, toilets);  

9) Night operations and lighting;  

10) Hazard communication program; 

11) Welding/Cutting “Hot” work (Permit Required - issued by COR 

prior to start of work); 

12) Electrical Safe Work Practices (Electrical LOTO/NFPA 70E); 

13) General Electrical Safety 

14) Hazardous energy control (Machine LOTO); 
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15) Site-Specific Fall Protection & Prevention;  

16) Excavation/trenching (Permit Required - issued by COR prior 

to start of work);  

17) Asbestos abatement (Permit Required - issued by COR prior to 

start of work); 

18) Lead abatement; 

19) Crane Critical lift (Permit Required - issued by COR prior to 

start of work);  

20) Respiratory protection; 

21) Health hazard control program; 

22) Radiation Safety Program, including Class 3b Lasers (Permit 

Required – issued by COR prior to start of work); 

23) Abrasive blasting;  

24) Heat/Cold Stress Monitoring; 

25) Crystalline Silica Monitoring (Assessment);  

26) Demolition plan (to include engineering survey);  

27) Formwork and shoring erection and removal;  

28) Precast Concrete. 

29) Public (Mandatory compliance with ANSI/ASSE A10.34-2012). 

C. Submit the APP to the Contracting Officer Representative for review for 

compliance with contract requirements in accordance with Section 01 33 

23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES fifteen (15) calendar days 

prior to the date of the preconstruction conference for acceptance. 

Work cannot proceed without an accepted APP. 

D. Once accepted by the Contracting Officer Representative and the 

Facility Safety Officer, the APP and attachments will be posted in a 

visible location on the jobsite and enforced as part of the contract. 
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Disregarding the provisions of this contract or the accepted APP will 

be cause for stopping of work, at the discretion of the Contracting 

Officer, until the matter has been rectified.  

E. Once work begins, changes to the accepted APP shall be made with the 

knowledge and concurrence of the  Contracting Officer Representative 

and Facility Safety Officer. Should any severe hazard exposure, i.e. 

imminent danger, become evident, stop work in the area, secure the 

area, and develop a plan to remove the exposure and control the hazard. 

Notify the Contracting Officer immediately upon discovery. 

Eliminate/remove the hazard. In the interim, take all necessary action 

to restore and maintain safe working conditions in order to safeguard 

onsite personnel, visitors, the public (as defined by ASSE/SAFE A10.34) 

and the environment. 

1.7 ACTIVITY HAZARD ANALYSES (AHAS) 

A. AHAs are also known as Job Hazard Analyses, Job Safety Analyses, and 

Activity Safety Analyses.  Before beginning each work activity 

involving a type of work presenting hazards not experienced in previous 

project operations or where a new work crew or sub-contractor is to 

perform the work, the Contractor(s) performing that work activity shall 

prepare an AHA (Example electronic AHA forms can be found on the US 

Army Corps of Engineers web site) 

B. AHAs shall define the activities being performed and identify the work 

sequences, the specific anticipated hazards (to workers on the job site 

as well as the VAWNYHS staff, patients, and visitors), site conditions, 

equipment, materials, and the control measures to be implemented to 

eliminate or reduce each hazard to an acceptable level of risk.  

C. Work shall not begin until the AHA for the work activity has been 

accepted by the Contracting Officer Representative and Facility Safety 

Officer and discussed with all engaged in the activity, including the 

Contractor, subcontractor(s), and Government on-site representatives at 

preparatory and initial control phase meetings.  

1. The names of the Competent/Qualified Person(s) required for a 

particular activity (for example, excavations, scaffolding, fall 

protection, other activities as specified by OSHA and/or other State 
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and Local agencies) shall be identified and included in the AHA. 

Certification of their competency/qualification shall be submitted 

to the Government Designated Authority (GDA) for acceptance prior to 

the start of that work activity.  

2. The AHA shall be reviewed and modified as necessary to address 

changing site conditions, operations, or change of 

competent/qualified person(s).  

a. If more than one Competent/Qualified Person is used on the AHA 

activity, a list of names shall be submitted as an attachment to 

the AHA. Those listed must be Competent/Qualified for the type of 

work involved in the AHA and familiar with current site safety 

issues. 

b. If a new Competent/Qualified Person (not on the original list) is 

added, the list shall be updated (an administrative action not 

requiring an updated AHA). The new person shall acknowledge in 

writing that he or she has reviewed the AHA and is familiar with 

current site safety issues. 

3. Submit AHAs to the Contracting Officer Representative for review for 

compliance with contract requirements in accordance with Section 01 

33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES for review at least 

fifteen (15) calendar days prior to the start of each phase. 

Subsequent AHAs as shall be formatted as amendments to the APP. The 

analysis should be used during daily inspections to ensure the 

implementation and effectiveness of the activity's safety and health 

controls. 

4. The AHA list will be reviewed periodically (at least monthly) at the 

Contractor supervisory safety meeting and updated as necessary when 

procedures, scheduling, or hazards change. 

5. Develop the activity hazard analyses using the project schedule as 

the basis for the activities performed. All activities listed on the 

project schedule will require an AHA. The AHAs will be developed by 

the contractor, supplier, or subcontractor and provided to the prime 
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contractor for review and approval and then submitted to the 

Contracting Officer Representative. 

1.8 PRECONSTRUCTION CONFERENCE 

A. If the Contracting Officer decides to conduct a preconstruction 

conference, the primary contractor will be notified and will be 

required to attend. The Contracting Officer’s notification will include 

specific details regarding the date, time, and location of the 

conference, any need for attendance by subcontractors, and information 

regarding the items to be discussed. Contractor representatives who 

have a responsibility or significant role in implementation of the 

accident prevention program, as required by 29 CFR 1926.20(b)(1), on 

the project shall attend the preconstruction conference to gain a 

mutual understanding of its implementation. This includes the project 

superintendent, subcontractor superintendents, and any other assigned 

safety and health professionals.  The Preconstruction Conference shall 

be scheduled with the COR prior to work commencement. Before the 

Preconstruction Conference can be scheduled, the APP and all AHAs must 

be submitted to and approved by the COR. 

B. Discuss the details of the submitted APP to include incorporated plans, 

programs, procedures and a listing of anticipated AHAs that will be 

developed and implemented during the performance of the contract. This 

list of proposed AHAs will be reviewed at the conference and an 

agreement will be reached between the Contractor, Contracting Officer's 

Representative, and Facility Safety Officer as to which phases will 

require an analysis. In addition, establish a schedule for the 

preparation, submittal, review, and acceptance of AHAs to preclude 

project delays. 

C. Deficiencies in the submitted APP will be brought to the attention of 

the Contractor within fourteen (14) days of submittal, and the 

Contractor shall revise the plan to correct deficiencies and re-submit 

it for acceptance. Do not begin work until there is an accepted APP. 

1.9  “SITE SAFETY AND HEALTH OFFICER” (SSHO) AND “COMPETENT PERSON” (CP) 

A. The Prime Contractor shall designate a minimum of one SSHO at each 

project site that will be identified as the SSHO to administer the 
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Contractor's safety program and government-accepted Accident Prevention 

Plan.  Each subcontractor shall designate a minimum of one CP in 

compliance with 29 CFR 1926.20 (b)(2) that will be identified as a CP 

to administer their individual safety programs.  

B. Further, all specialized Competent Persons for the work crews will be 

supplied by the respective contractor as required by 29 CFR 1926 (i.e. 

Asbestos, Electrical, Cranes, & Derricks, Demolition, Fall Protection, 

Fire Safety/Life Safety, Ladder, Rigging, Scaffolds, and 

Trenches/Excavations). 

C. These Competent Persons can have collateral duties as the 

subcontractor’s superintendent and/or work crew lead persons as well as 

fill more than one specialized CP role (i.e. Asbestos, Electrical, 

Cranes, & Derricks, Demolition, Fall Protection, Fire Safety/Life 

Safety, Ladder, Rigging, Scaffolds, and Trenches/Excavations). However, 

the SSHO must be a separate qualified individual from the Prime 

Contractor’s Superintendent and/or Quality Control Manager with duties 

only as the SSHO. 

D. The SSHO or an equally-qualified Designated Representative/alternate 

will maintain a presence on the site during construction operations in 

accordance with FAR Clause 52.236-6: Superintendence by the Contractor.  

CPs will maintain presence during their construction activities in 

accordance with above mentioned clause.  A listing of the designated 

SSHO and all known CPs shall be submitted prior to the start of work as 

part of the APP with the training documentation and/or AHA as listed in 

Section 1.10 below. 

E. The repeated presence of uncontrolled hazards during a contractor’s 

work operations will result in the designated CP as being deemed 

incompetent and result in the required removal of the employee in 

accordance with FAR Clause 52.236-5: Material and Workmanship, 

Paragraph (c). 

1.10 TRAINING 

A. The designated Prime Contractor SSHO must meet the requirements of all 

applicable OSHA standards and be capable (through training, experience, 

and qualifications) of ensuring that the requirements of 29 CFR 1926.16 
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and other appropriate Federal, State and local requirements are met for 

the project. As a minimum the Prime Contractor SSHO must have completed 

the OSHA 30-hour Construction Safety class and have five (5) years of 

construction industry safety experience or three (3) years if he/she 

possesses a Certified Safety Professional (CSP) or certified 

Construction Safety and Health Technician (CSHT) certification or have 

a safety and health degree from an accredited university or college. 

B. All designated CPs shall have completed the OSHA 30-hour Construction 

Safety course within the past 5 years.  

C. In addition to the OSHA 30 Hour Construction Safety Course, all CPs 

with high hazard work operations such as operations involving asbestos, 

electrical, cranes, demolition, work at heights/fall protection, fire 

safety/life safety, ladder, rigging, scaffolds, and 

trenches/excavations shall have a specialized formal course in the 

hazard recognition & control associated with those high hazard work 

operations. Documented “repeat” deficiencies in the execution of safety 

requirements will require retaking the requisite formal course. 

D. All other construction workers shall have the OSHA 10-hour Construction 

Safety Outreach course and any necessary safety training to be able to 

identify hazards within their work environment.  

E. Submit training records associated with the above training requirements 

to the Contracting Officer Representative for review for compliance 

with contract requirements in accordance with Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA AND SAMPLES fifteen (15) calendar days prior to 

the date of the preconstruction conference for acceptance. 

F. Prior to any worker for the contractor or subcontractors beginning 

work, they shall undergo a safety briefing provided by the Prime 

Contractor SSHO or his/her designated representative. As a minimum, 

this briefing shall include information on the site-specific hazards, 

construction limits, VAMC safety guidelines, means of egress, break 

areas, work hours, locations of restrooms, use of VAMC equipment, 

emergency procedures, accident reporting etc... Documentation shall be 

provided to the Resident Engineer that individuals have undergone 

contractor’s safety briefing. 
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G. VAWNYHS Safety Office will conduct site specific safety training for al 

contractor and subcontractor personnel (to include the Prime Contractor 

SSHO) performing work at VAWNYHS locations.  Proof of OSHA training 

(Submittal 1.4C.1) must be submitted prior to attending this training 

session.  Training will cover safety and health concerns specific to 

the facility and the work environment, emergency management, security, 

infection control, campus polices such as smoking, parking, using 

VAWNYHS facilities, etc.  Upon completion of the training, workers will 

be issued a picture contractor badge from the Police. This badge must 

be worn at all times when at the facility.  Badge expires after 3 years 

and must be renewed. 

H. Ongoing safety training will be accomplished in by the Prime Contractor 

SSHO the form of weekly documented safety meeting. 

1.11 INSPECTIONS 

A. The SSHO shall conduct frequent and regular safety inspections (daily) 

of the site and each of the subcontractors CPs shall conduct frequent 

and regular safety inspections (daily) of the their work operations as 

required by 29 CFR 1926.20(b)(2). Each week, the SSHO shall conduct a 

formal documented inspection of the entire construction areas with the 

subcontractors’ “Trade Safety and Health CPs” present in their work 

areas. Coordinate with, and report findings and corrective actions 

weekly to Contracting Officer Representative.  

B. A Certified Safety Professional (CSP) with specialized knowledge in 

construction safety, a certified Construction Safety and Health 

Technician (CSHT) or other qualified professional shall randomly 

conduct a monthly site safety inspection.  The CSP or CSHT can be a 

corporate safety professional or independently contracted.  The CSP or 

CSHT will provide their certificate number on the required report for 

verification as necessary.   

1. Results of the inspection will be documented with tracking of the 

identified hazards to abatement.   

2. The Contracting Officer Representative will be notified immediately 

prior to start of the inspection and invited to accompany the 

inspection.   
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3. Identified hazard and controls will be discussed to come to a mutual 

understanding to ensure abatement and prevent future reoccurrence.   

4. A report of the inspection findings with status of abatement will be 

provided to the Contracting Officer Representative within one week 

of the onsite inspection.   

1.12 ACCIDENTS, OSHA 300 LOGS, AND MAN-HOURS 

A. The prime contractor shall establish and maintain an accident 

reporting, recordkeeping, and analysis system to track and analyze all 

injuries and illnesses, high visibility incidents, and accidental 

property damage (both government and contractor) that occur on site. 

Notify the Contracting Officer Representative  as soon as practical, 

but no more than four hours after any accident meeting the definition 

of a Moderate or Major incidents,  High Visibility Incidents, or any 

weight handling and hoisting equipment accident. Within notification 

include contractor name; contract title; type of contract; name of 

activity, installation or location where accident occurred; date and 

time of accident; names of personnel injured; extent of property 

damage, if any; extent of injury, if known, and brief description of 

accident (to include type of construction equipment used, PPE used, 

etc.). Preserve the conditions and evidence on the accident site until 

the Contracting Officer Representative determines whether a government 

investigation will be conducted.  

B. Conduct an accident investigation for all Minor, Moderate and Major 

incidents as defined in paragraph DEFINITIONS, and property damage 

accidents resulting in at least $20,000 in damages, to establish the 

root cause(s) of the accident. Complete the VA Form 2162 (or 

equivalent), and provide the report to the Contracting Officer 

Representative within five (5) calendar days of the accident. The 

Contracting Officer Representative will provide copies of any required 

or special forms. 

C. A summation of all Minor, Moderate, and Major incidents experienced on 

site by the contractor and associated sub-contractors for each month 

will be provided to the Contracting Officer Representative monthly.  
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The contractor and associated sub-contractors’ OSHA 300 logs will be 

made available to the Contracting Officer Representative as requested. 

1.13 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

A. PPE is governed in all areas by the nature of the work the employee is 

performing. For example, specific PPE required for performing work on 

electrical equipment is identified in NFPA 70E, Standard for Electrical 

Safety in the Workplace. 

B. Mandatory PPE includes: 

1. Hard Hats – unless written authorization is given by the Facility 

Safety Officer and Contracting Officer Representative in 

circumstances of work operations that have limited potential for 

falling object hazards such as during finishing work or minor 

remodeling, must be worn by each person on the site. With 

authorization to relax the requirement of hard hats, if a worker 

becomes exposed to an overhead falling object hazard, then hard hats 

would be required in accordance with the OSHA regulations.  

2. Safety glasses - unless written authorization is given by the 

Facility Safety Officer and Contracting Officer Representative in 

circumstances of no eye hazards, appropriate safety glasses meeting 

the ANSI Z.87.1 standard must be worn by each person on site. 

3. Appropriate Safety Shoes – based on the hazards present, safety 

shoes meeting the requirements of ASTM F2413-11 shall be worn by 

each person on site unless written authorization is given by the 

Facility Safety Officer and Contracting Officer Representative. 

4. Hearing protection - Use personal hearing protection at all times in 

designated noise hazardous areas or when performing noise hazardous 

tasks. 

1.14 INFECTION CONTROL 

A. Infection Control is critical in all medical center facilities.  

Interior construction activities causing disturbance of existing dust, 

or creating new dust, must be conducted within ventilation-controlled 

areas that minimize the flow of airborne particles into patient areas. 
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Exterior construction activities causing disturbance of soil or creates 

dust in some other manner must be controlled.  

B. An AHA associated with infection control will be performed by VA 

personnel in accordance with FGI Guidelines (i.e. Infection Control 

Risk Assessment (ICRA)).  The ICRA procedure found on the American 

Society for Healthcare Engineering (ASHE) website will be utilized.  

Risk classifications of Class II or lower will require approval by the 

Infection Control Officer via Contracting Officer Representative before 

beginning any construction work.  Risk classifications of Class III or 

higher will require a permit before beginning any construction work. 

Infection Control permits will be issued by the Infection Control 

Officer via  Contracting Officer Representative. The Infection Control 

Permits will be posted outside the appropriate construction area. More 

than one permit may be issued for a construction project if the work is 

located in separate areas requiring separate classes.  

C. Areas of work/work tasks for this effort, their Infection Control Risk 

Assessment Classes, and associated notes are: 

Area of Work/Work Task Phase ICRA Class Notes 
Boiler Plant 1 I  

 
D. The required infection control precautions with each class are as 

follows: 

1. Class I requirements: 

a. During Construction Work: 

1) Notify the Contracting Officer Representative. 

2) Execute work by methods to minimize raising dust from 

construction operations. 

3) Ceiling tiles: Immediately replace a ceiling tiles displaced 

for visual inspection.  No more than 1 ceiling tile can be 

removed at any time in patient care areas. 

b. Upon Completion: 



VA Western New York Healthcare System  528-16-s02 
3495 Bailey Avenue  Boiler Control Test Panels 
Buffalo, NY 14215   
 

 Page 26 of 49 
Section 01 35 26  CFM: 01 Feb 2017 
Safety Requirements  VAWNYHS: 28 Sep 2017 
  528-16-s02: 22 Nov 2017 

1) Clean work area upon completion of task 

2) Notify the Contracting Officer Representative  

2. Class II requirements: 

a. During Construction Work: 

1) Notify the Contracting Officer Representative. 

2) Provide active means to prevent airborne dust from dispersing 

into atmosphere such as wet methods or tool mounted dust 

collectors where possible. 

3) Water mist work surfaces to control dust while cutting. 

4) Seal unused doors with duct tape. 

5) Block off and seal air vents. 

6) Remove or isolate HVAC system in areas where work is being 

performed. 

b. Upon Completion: 

1) Wipe work surfaces with cleaner/disinfectant. 

2) Contain construction waste before transport in tightly 

covered containers. 

3) Wet mop and/or vacuum with HEPA filtered vacuum before 

leaving work area. 

4) Upon completion, restore HVAC system where work was performed 

5) Notify the Contracting Officer Representative. 

3. Class III requirements: 

a. During Construction Work: 

1) Obtain permit from the Infection Control Officer via 

Contracting Officer Representative. 
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2) Remove or Isolate HVAC system in area where work is being 

done to prevent contamination of duct system. 

3) Complete all critical barriers i.e. sheetrock, plywood, 

plastic, to seal area from non-work area or implement control 

cube method (cart with plastic covering and sealed connection 

to work site with HEPA vacuum for vacuuming prior to exit) 

before construction begins.  Install construction barriers 

and ceiling protection carefully, outside of normal work 

hours. 

4) Maintain negative air pressure, 0.01 inches of water gauge, 

within work site utilizing HEPA equipped air filtration units 

and continuously monitored with a digital display, recording 

and alarm instrument, which must be calibrated on 

installation, maintained with periodic calibration and 

monitored by the contractor.   

5) Contain construction waste before transport in tightly 

covered containers. 

6) Cover transport receptacles or carts. Tape covering unless 

solid lid. 

b. Upon Completion: 

1) Do not remove barriers from work area until completed and 

thoroughly cleaned project is inspected by the Contracting 

Officer Representative and Infection Control Officer.  

2) Remove construction barriers and ceiling protection carefully 

to minimize spreading of dirt and debris associated with 

construction, outside of normal work hours. 

3) Vacuum work area with HEPA filtered vacuums. 

4) Wet mop area with cleaner/disinfectant. 

5) Upon completion, restore HVAC system where work was 

performed. 
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6) Return permit to the Contracting Officer Representative. 

4. Class IV requirements: 

a. During Construction Work: 

1) Obtain permit from the Infection Control Officer via 

Contracting Officer Representative 

2) Isolate HVAC system in area where work is being done to 

prevent contamination of duct system. 

3) Complete all critical barriers i.e. sheetrock, plywood, 

plastic, to seal area from non-work area or implement control 

cube method (cart with plastic covering and sealed connection 

to work site with HEPA vacuum for vacuuming prior to exit) 

before construction begins.  Install construction barriers 

and ceiling protection carefully, outside of normal work 

hours. 

4) Maintain negative air pressure (0.01 inches of water gauge) 

within work site utilizing HEPA equipped air filtration units 

and continuously monitored with a digital display, recording 

and alarm instrument, which must be calibrated on 

installation, maintained with periodic calibration and 

monitored by the contractor. 

5) Seal holes, pipes, conduits, and punctures. 

6) Construct anteroom and require all personnel to pass through 

this room so they can be vacuumed using a HEPA vacuum cleaner 

before leaving work site or they can wear cloth or paper 

coveralls that are removed each time they leave work site. 

7) All personnel entering work site are required to wear shoe 

covers.  Shoe covers must be changed each time the worker 

exits the work area. 

b. Upon Completion: 
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1) Do not remove barriers from work area until thoroughly 

cleaned and completed project is inspected by the Contracting 

Officer Representative  and Infection Control Officer. 

2) Remove construction barriers and ceiling protection carefully 

to minimize spreading of dirt and debris associated with 

construction, outside of normal work hours. 

3) Contain construction waste before transport in tightly 

covered containers. 

4) Cover transport receptacles or carts. Tape covering unless 

solid lid.  

5) Vacuum work area with HEPA filtered vacuums. 

6) Wet mop area with cleaner/disinfectant. 

7) Upon completion, restore HVAC system where work was 

performed. 

8) Return permit to the Contracting Officer Representative.  

E. Barriers shall be erected as required based upon classification (Class 

III & IV worksites require barriers). Barriers shall be constructed as 

follows: 

1. Class III and IV (Single Room) - closed door with masking tape 

applied over the frame and door is acceptable for projects that can 

be contained in a single room. 

2. Where dust control is the only hazard for construction, demolition 

or reconstruction not capable of containment within a single room, 

and an agreement is reached with the Contracting Officer 

Representative and Infection Control Officer: 

a. Airtight plastic barrier that extends from the floor to ceiling.  

Seams must be sealed with duct tape to prevent dust and debris 

from escaping. 
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3. Class III construction, demolition or reconstruction not capable of 

containment within a single room must have the following barriers 

erected and made presentable on hospital occupied side: 

a. Drywall barrier erected with joints covered or sealed to prevent 

dust and debris from escaping.  

b. Seal all penetrations in existing barrier airtight 

c. Barriers at penetration of ceiling envelopes, chases and ceiling 

spaces to stop movement air and debris 

d. At elevators shafts or stairways within the field of 

construction, overlapping flap minimum of two feet wide of 

polyethylene enclosures for personnel access. 

4. Class IV construction, demolition or reconstruction not capable of 

containment within a single room must have the following barriers 

erected and made presentable on hospital occupied side: 

a. Drywall barrier erected with joints covered or sealed to prevent 

dust and debris from escaping.  

b. Seal all penetrations in existing barrier airtight 

c. Barriers at penetration of ceiling envelopes, chases and ceiling 

spaces to stop movement air and debris 

d. Anteroom or double entrance openings that allow workers to remove 

protective clothing or vacuum off existing clothing 

e. At elevators shafts or stairways within the field of 

construction, overlapping flap minimum of two feet wide of 

polyethylene enclosures for personnel access. 

F. Products and Materials: 

1. Sheet Plastic:  Fire retardant polystyrene, 6-mil thickness meeting 

local fire codes 

2. Barrier Doors: Self Closing Two-hour fire-rated  
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3. Dust proof two-hour fire-rated drywall  

4. High Efficiency Particulate Air-Equipped filtration machine rated at 

95% capture of 0.3 microns including pollen, mold spores and dust 

particles.  HEPA filters should have ASHRAE 85 or other prefilter to 

extend the useful life of the HEPA. Provide both primary and 

secondary filtrations units.  Maintenance of equipment and 

replacement of the HEPA filters and other filters will be in 

accordance with manufacturer’s instructions. 

5. Exhaust Hoses: Heavy duty, flexible steel reinforced; Ventilation 

Blower Hose 

6. Adhesive Walk-off Mats: Provide minimum size mats of 24 inches x 36 

inches 

7. Disinfectant: Hospital-approved disinfectant or equivalent product 

8. Portable Ceiling Access Unit for access to ceiling tiles in occupied 

patient care areas 

G. Before any construction on site begins, all contractor personnel 

involved in the construction or renovation activity shall be educated 

and trained in infection prevention measures established by the medical 

center. Proof of training will be a picture contractor badge issued by 

the VA Police. 

H. A dust control program will be establish and maintained as part of the 

contractor’s infection preventive measures in accordance with the FGI 

Guidelines for Design and Construction of Healthcare Facilities. Prior 

to start of work, prepare a plan detailing project-specific dust 

protection measures with associated product data, including periodic 

status reports, and submit to Contracting Officer Representative for 

review for compliance with contract requirements in accordance with 

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES. 

I. Medical center Infection Control personnel will monitor for airborne 

disease (e.g. aspergillosis) during construction. Infection Control 

will maintain surveillance of patient bacteria laboratory reports and 

monitor for concerns. A particle count baseline will be established by 
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the Safety Department prior to the start of work and reevaluated 

periodically during the construction to determine impact of 

construction activities on indoor air quality.  Contractor will need to 

identify additional dust control measures if particle levels increase 

or patient bacteria laboratory reports show trending of disease.   

J. In general, the following preventive measures shall be adopted during 

construction to keep down dust and prevent mold.  

1. Contractor shall verify that construction exhaust to exterior is not 

reintroduced to the medical center through intake vents, or building 

openings. HEPA filtration is required where the exhaust dust may 

reenter the medical center.   

2. Exhaust hoses shall be exhausted so that dust is not reintroduced to 

the medical center. 

3. Adhesive Walk-off/Carpet Walk-off Mats shall be used at all interior 

transitions from the construction area to occupied medical center 

area. These mats shall be changed as often as required to maintain 

clean work areas directly outside construction area at all times. 

4. Vacuum and wet mop all transition areas from construction to the 

occupied medical center at the end of each workday. Vacuum shall 

utilize HEPA filtration. Maintain surrounding area frequently. 

Contain debris as it is created. Transport these outside the 

construction area in containers with tightly fitting lids. Removal 

of debris must be coordinated with Contracting Officer 

Representative to minimize impact on patients and facility 

operations.  Elevator #6 in Buffalo will not be used for 

transportation of debris or supplies. 

5. The contractor shall not haul debris through patient-care areas 

without prior approval of the Resident Engineer and the Medical 

Center. When, approved, debris shall be hauled in enclosed dust 

proof containers or wrapped in plastic and sealed with duct tape. No 

sharp objects should be allowed to cut through the plastic. Wipe 

down the exterior of the containers with a damp rag to remove dust 

before container leaves the work area. All equipment, tools, 
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material, etc. transported through occupied areas shall be made free 

from dust and moisture by vacuuming and wipe down.  

6. There shall be no standing water during construction. This includes 

water in equipment drip pans and open containers within the 

construction areas. All accidental spills must be cleaned up and 

dried within 12 hours. Remove and dispose of porous materials that 

remain damp for more than 72 hours. 

7. At completion, remove construction barriers and ceiling protection 

carefully, outside of normal work hours. Vacuum and clean all 

surfaces free of dust after the removal. 

K. Final Cleanup: 

1. Upon completion of project, or as work progresses, remove all 

construction debris from above ceiling, vertical shafts and utility 

chases that have been part of the construction. 

2. Perform HEPA vacuum cleaning of all surfaces in the construction 

area. This includes walls, ceilings, cabinets, furniture (built-in 

or free standing), partitions, flooring, etc. 

3. All new air ducts shall be cleaned prior to final inspection. 

L. Exterior Construction  

1. Contractor shall verify that dust will not be introduced into the 

medical center through intake vents, or building openings. HEPA 

filtration on intake vents is required where dust may be introduced.   

2. Dust created from disturbance of soil such as from vehicle movement 

will be wetted with use of a water truck as necessary 

3. All cutting, drilling, grinding, sanding, or disturbance of 

materials shall be accomplished with tools equipped with either 

local exhaust ventilation (i.e. vacuum systems) or wet suppression 

controls. 

1.15 TUBERCULOSIS SCREENING 
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A. Based on the VAWNYHS Tuberculosis Pre-Construction Risk Assessment for 

the transmission of Tuberculosis (TB) to the contracted construction 

workers, a pre-placement tuberculin screening is not required. 

1.16 FIRE SAFETY 

A. Fire Safety Plan: Establish and maintain a site-specific fire 

protection program in accordance with 29 CFR 1926. Prior to start of 

work, prepare a plan detailing project-specific fire safety measures, 

including periodic status reports, and submit to Contracting Officer 

Representative and Facility Safety Officer for review for compliance 

with contract requirements in accordance with Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA AND SAMPLES. This plan may be an element of the 

Accident Prevention Plan. 

B. Site and Building Access: Maintain free and unobstructed access to 

facility emergency services and for fire, police and other emergency 

response forces in accordance with NFPA 241. 

C. Temporary Facilities: Separate temporary facilities, such as trailers, 

storage sheds, and dumpsters, from existing buildings and new 

construction by distances in accordance with NFPA 241. For small 

facilities with less than 6 m (20 feet) exposing overall length, 

separate by 3m (10 feet). 

D. Temporary Construction Partitions:  

1. For construction efforts lasting less than one work shift: 

a. Install and maintain temporary construction partitions to provide 

smoke-tight separations between construction and adjoining areas. 

Airtight plastic barrier must extend from the floor to ceiling.  

Seams must be sealed with duct tape to prevent dust and debris 

from escaping. 

b. Sheet Plastic must be fire retardant polystyrene, 6-mil thickness 

meeting local fire codes. 

2. For construction efforts lasting more than one work shift and where 

sprinkler coverage is maintained throughout the project: 
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a. Install and maintain temporary one-hour fire rated construction 

partitions to provide smoke-tight separations between 

construction areas and adjoining areas. Extend the partitions 

through suspended ceilings to floor slab deck or roof. Seal 

joints and penetrations. At door openings, install Class C, ¾ 

hour fire/smoke rated doors with self-closing devices. 

b. Maintain integrity of existing two-hour fire-rated barriers as 

shown on drawings such as exit stair enclosures, exit 

passageways, fire-rated enclosures of hazardous areas, horizontal 

exits, smoke barriers, vertical shafts and openings enclosures. 

c. Close openings in smoke barriers and fire-rated construction 

assemblies to maintain fire ratings. Seal penetrations with 

listed through-penetration firestop materials in accordance with 

Section 07 84 00, FIRESTOPPING and as specified in 1.14. S. Fire 

Stopping. 

3. For construction efforts lasting more than one work shift and where 

sprinkler coverage is not maintained throughout project: 

a. Install and maintain temporary two-hour fire rated construction 

partitions to provide smoke-tight separations between 

construction areas and adjoining areas. Extend the partitions 

through suspended ceilings to floor slab deck or roof. Seal 

joints and penetrations. At door openings, install Class C, 1½ 

hour fire/smoke rated doors with self-closing devices. 

b. Maintain integrity of existing two-hour fire-rated barriers as 

shown on drawings such as exit stair enclosures, exit 

passageways, fire-rated enclosures of hazardous areas, horizontal 

exits, smoke barriers, vertical shafts and openings enclosures. 

c. Close openings in smoke barriers and fire-rated construction 

assemblies to maintain fire ratings. Seal penetrations with 

listed through-penetration firestop materials in accordance with 

Section 07 84 00, FIRESTOPPING and as specified in 1.14. R. Fire 

Stopping. 
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E. Temporary Heating and Electrical: Install, use and maintain 

installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70. 

F. Means of Egress: Do not block exiting for occupied buildings, including 

paths from exits to roads. Minimize disruptions and coordinate with 

Contracting Officer Representative. 

G. Egress Routes for Construction Workers: Maintain free and unobstructed 

egress. SSHO will inspect egress routes daily. SSHO will report 

findings and corrective actions weekly to the Contracting Officer 

Representative. 

H. Fire Extinguishers: Provide and maintain extinguishers in construction 

areas and temporary storage areas in accordance with 29 CFR 1926, NFPA 

241 and NFPA 10 for the duration of the construction effort whether 

work is actively being done or not.  

I. Flammable and Combustible Liquids: Store, dispense and use liquids in 

accordance with 29 CFR 1926, NFPA 241 and NFPA 30.  

J. Deleted 

K. Sprinklers: Construct construction barriers IAW Section 1.16D based on 

sprinkler coverage. Install, test and activate new automatic sprinklers 

prior to removing construction barriers.  

L. Existing Fire Protection: Do not impair automatic sprinklers, smoke and 

heat detection, and fire alarm systems, except for portions immediately 

under construction, and temporarily for connections. Ensure interim 

life safety measures approved by Faculty Safety Officer and Contracting 

Officer Representative are in place for impairments more than 4 hours 

in a 24-hour period. Request interruptions in accordance with Article, 

OPERATIONS AND STORAGE AREAS, and coordinate with Contracting Officer 

Representative. All existing or temporary fire protection systems (fire 

alarms, sprinklers) located in construction areas shall be tested as 

coordinated with the medical center. Parameters for the testing and 

results of any tests performed shall be recorded and copies provided to 

the Contracting Officer Representative. 
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M. Fire Alarm Notification Devices:  Construction area must maintain at 

least one audiovisual notification device and one pull station in the 

means of egress to allow communication of fire alarm information in the 

event of a fire or establish equivalent notification system that 

complies with 29 CFR 1926.150. 

N. Smoke Detectors: To prevent accidental operation, smoke detectors will 

be removed in the construction area.  Heat detectors will be installed 

to comply with NFPA 72.  Heat detectors must be programed into the 

facility fire system.. Coordinate with Contracting Officer 

Representative. 

O. Hot Work: Perform and safeguard hot work operations in accordance with 

NFPA 241 and NFPA 51B. All hot work will require a permit. All hot work 

permits expire at the end of the work day. Coordinate with and obtain a 

permit from the Contracting Officer Representative at least two [2] 

hours in advance. Designate contractor's responsible project-site SSHO 

to monitor hot work activities.  

P. Fire Hazard Prevention and Safety Inspections: Inspect entire 

construction areas weekly. Coordinate with, and report findings and 

corrective actions weekly to Contracting Officer Representative. 

Q. Smoking: Smoking is prohibited except in designated smoking areas. 

R. Impaired Areas: If required, submit documentation to the COR that 

personnel have been trained in the fire safety aspects of working in 

areas with impaired structural or compartmentalization features. 

S. Firestopping:  

1. All structural elements exposed as part of the construction effort 

shall have fireproofing reapplied as soon as practicable.  

2. All penetrations through floors, walls, and ceilings (discovered 

during demolition and created during construction) must be sealed 

and/or repaired as soon as practicable. 

1.17 ELECTRICAL 
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A. All electrical work shall comply with NFPA 70 (NEC), NFPA 70B, NFPA 

70E, 29 CFR Part 1910 Subpart J – General Environmental Controls, 29 

CFR Part 1910 Subpart S – Electrical, and 29 CFR 1926 Subpart K in 

addition to other references required by contract. 

B. All qualified persons performing electrical work under this contract 

shall be licensed journeyman or master electricians. All apprentice 

electricians performing under this contract shall be deemed unqualified 

persons unless they are working under the immediate supervision of a 

licensed electrician or master electrician. 

C. All electrical work will be accomplished de-energized and in the 

Electrically Safe Work Condition (refer to NFPA 70E for Work Involving 

Electrical Hazards, including Exemptions to Work Permit).  Any 

Contractor, subcontractor or temporary worker who fails to fully comply 

with this requirement is subject to immediate termination in accordance 

with FAR clause 52.236-5(c).  Only in rare circumstance where achieving 

an electrically safe work condition prior to beginning work would 

increase or cause additional hazards, or is infeasible due to equipment 

design or operational limitations is energized work permitted.  The 

Contracting Officer Representative with approval of the Medical Center 

Director will make the determination if the circumstances would meet 

the exception outlined above. An AHA and permit specific to energized 

work activities will be developed, reviewed, and accepted by the VA 

prior to the start of that activity. 

1. Development of a Hazardous Electrical Energy Control Procedure is 

required prior to de-energization.  A single Simple Lockout/Tagout 

Procedure for multiple work operations can only be used for work 

involving qualified person(s) de-energizing one set of conductors or 

circuit part source.  Task specific Complex Lockout/Tagout 

Procedures are required at all other times. 

2. Verification of the absence of voltage after de-energization and 

lockout/tagout is considered “energized electrical work” (live work) 

under NFPA 70E, and shall only be performed by qualified persons 

wearing appropriate shock protective (voltage rated) gloves and arc 

rated personal protective clothing and equipment, using Underwriters 
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Laboratories (UL) tested and appropriately rated contact electrical 

testing instruments or equipment appropriate for the environment in 

which they will be used.  

3. Personal Protective Equipment (PPE) and electrical testing 

instruments will be readily available for inspection by the 

Contracting Officer Representative. 

D. Before beginning any electrical work, an Activity Hazard Analysis (AHA) 

will be conducted to include Shock Hazard and Arc Flash Hazard analyses 

(NFPA Tables can be used only as a last alterative and it is strongly 

suggested a full Arc Flash Hazard Analyses be conducted).  Work shall 

not begin until the AHA for the work activity has been accepted by the 

Contracting Officer Representative and discussed with all engaged in 

the activity, including the Contractor, subcontractor(s), and 

Government on-site representatives at preparatory and initial control 

phase meetings. 

E. Ground-fault circuit interrupters. GFCI protection shall be provided 

where an employee is operating or using cord- and plug-connected tools 

related to construction activity supplied by 125-volt, 15-, 20-, or 30- 

ampere circuits. Where employees operate or use equipment supplied by 

greater than 125-volt, 15-, 20-, or 30- ampere circuits, GFCI 

protection or an assured equipment grounding conductor program shall be 

implemented in accordance with NFPA 70E - 2015, Chapter 1, Article 

110.4(C)(2). 

1.18 FALL PROTECTION 

A. All work with a fall protection threshold of greater than 6 feet (1.8 

m) shall comply with 29 CFR 1926 Subpart M, L, and R as applicable.  A 

site specific written fall protection plan shall be submitted as part 

of the APP and must be reviewed by the Contracting Officer 

Representative for acceptance.   

B. The following hierarchy shall be followed in selecting appropriate fall 

protection: 

1. Guard rail systems 

2. Safety net systems 
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3. Personal fall arrest systems 

4. Positioning device systems 

5. Controlled access zone 

6. Safety monitoring systems  

7. Fall protection while using a ladder will be governed by the OSHA 

requirements. 

1.19 SCAFFOLDS AND OTHER WORK PLATFORMS 

A. All scaffolds and other work platforms construction activities shall 

comply with 29 CFR 1926 Subpart L. 

B. The following hierarchy and prohibitions shall be followed in selecting 

appropriate work platforms. 

1. Scaffolds, platforms, or temporary floors shall be provided for all 

work except that can be performed safely from the ground or similar 

footing. 

2. Ladders less than 20 feet may be used as work platforms only when 

use of small hand tools or handling of light material is involved. 

3. Ladder jacks, lean-to, and prop-scaffolds are prohibited.  

4. Emergency descent devices shall not be used as working platforms. 

C. Contractors shall use a scaffold tagging system in which all scaffolds 

are tagged by the Competent Person. Tags shall be color-coded: green 

indicates the scaffold has been inspected and is safe to use; red 

indicates the scaffold is unsafe to use. Tags shall be readily visible, 

made of materials that will withstand the environment in which they are 

used, be legible and shall include: 

1. The Competent Person’s name and signature;  

2. Dates of initial and last inspections. 
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D. Mast Climbing work platforms: When access ladders, including masts 

designed as ladders, exceed 20 ft (6 m) in height, positive fall 

protection shall be used. 

1.20 EXCAVATION AND TRENCHES 

A. All excavation and trenching work shall comply with 29 CFR 1926 Subpart 

P. Excavations less than 5 feet in depth require evaluation by the 

contractor’s “Competent Person” (CP) for determination of the necessity 

of an excavation protective system where kneeing, laying in, or 

stooping within the excavation is required. 

B. All excavations and trenches 24 inches in depth or greater shall 

require a written trenching and excavation permit.  The permit shall 

have two sections, one section will be completed prior to digging or 

drilling and the other will be completed prior to personnel entering 

the excavations greater than 5 feet in depth.  Each section of the 

permit shall be provided to the Contracting Officer Representative  

prior to proceeding with digging or drilling and prior to proceeding 

with entering the excavation.  After completion of the work and prior 

to opening a new section of an excavation, the permit shall be closed 

out and provided to the Contracting Officer Representative.  The permit 

shall be maintained onsite and the first section of the permit shall 

include the following: 

1. Estimated start time & stop time 

2. Specific location and nature of the work. 

3. Indication of the contractor’s “Competent Person” (CP) in excavation 

safety with qualifications and signature.  Formal course in 

excavation safety is required by the contractor’s CP. 

4. Indication of whether soil or concrete removal to an offsite 

location is necessary. 

5. Indication of whether soil samples are required to determined soil 

contamination.  
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6. Indication of coordination with local authority (i.e. “One Call”) or 

contractor’s effort to determine utility location with search and 

survey equipment. 

7. Indication of review of site drawings for proximity of utilities to 

digging/drilling. 

The second section of the permit for excavations greater than five feet 

in depth shall include the following: 

8. Determination of OSHA classification of soil.  Soil samples will be 

from freshly dug soil with samples taken from different soil type 

layers as necessary and placed at a safe distance from the 

excavation by the excavating equipment.  A pocket penetrometer will 

be utilized in determination of the unconfined compression strength 

of the soil for comparison against OSHA table (Less than 0.5 

Tons/FT2 – Type C, 0.5 Tons/FT2 to 1.5 Tons/FT2 – Type B, greater 

than 1.5 Tons/FT2 – Type A without condition to reduce to Type B).   

9. Indication of selected protective system (sloping/benching, shoring, 

shielding).  When soil classification is identified as “Type A” or 

“Solid Rock”, only shoring or shielding or Professional Engineer 

designed systems can be used for protection.  A Sloping/Benching 

system may only be used when classifying the soil as Type B or Type 

C.  Refer to Appendix B of 29 CFR 1926, Subpart P for further 

information on protective systems designs. 

10. Indication of the spoil pile being stored at least 2 feet from 

the edge of the excavation and safe access being provided within 25 

feet of the workers. 

11. Indication of assessment for a potential toxic, explosive, or 

oxygen deficient atmosphere where oxygen deficiency (atmospheres 

containing less than 19.5 percent oxygen) or a hazardous atmosphere 

exists or could reasonably be expected to exist.  Internal 

combustion engine equipment is not allowed in an excavation without 

providing force air ventilation to lower the concentration to below 

OSHA PELs, providing sufficient oxygen levels, and atmospheric 

testing as necessary to ensure safe levels are maintained..    
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C. As required by OSHA 29 CFR 1926.651(b)(1), the estimated location of 

utility installations, such as sewer, telephone, fuel, electric, water 

lines, or any other underground installations that reasonably may be 

expected to be encountered during excavation work, shall be determined 

prior to opening an excavation.  

1. The planned dig site will be outlined/marked in white prior to 

locating the utilities.  

2. Used of the American Public Works Association Uniform Color Code is 

required for the marking of the proposed excavation and located 

utilities.  

3. 811 will be called two business days before digging on all local or 

State lands and public Right-of Ways.  

4. Digging will not commence until all known utilities are marked.  

5. Utility markings will be maintained 

D. Excavations will be hand dug or excavated by other similar safe and 

acceptable means as excavation operations approach within 3 feet of 

identified underground utilities.  Exploratory bar or other detection 

equipment will be utilized as necessary to further identify the 

location of underground utilities. 

E. Excavations greater than 20 feet in depth require a Professional 

Engineer designed excavation protective system. 

1.21 CRANES 

A. All crane work shall comply with 29 CFR 1926 Subpart CC. 

B. Prior to operating a crane, the operator must be licensed, qualified or 

certified to operate the crane.  Thus, all the provisions contained 

with Subpart CC are effective and there is no “Phase In” date. 

C. A detailed lift plan for all lifts shall be submitted to the 

Contracting Officer Representative fourteen [14] days prior to the 

scheduled lift for review and acceptance.  Plan must include: 

1. Route for truck carrying load 
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2. Crane load analysis 

3. Siting of crane and path of swing  

4. All other elements of a critical lift plan where the lift meets the 

definition of a critical lift.  

D. Critical lifts require a more comprehensive lift plan to minimize the 

potential of crane failure and/or catastrophic loss. The plan must be 

reviewed and accepted by the General Contractor before being submitted 

to the VA for review. The lift will not be allowed to proceed without 

prior acceptance of this document.    

E. Crane operators shall not carry loads  

1. Over the general public or VAMC personnel 

2. Over any occupied building unless  

a. The top two floors are vacated or 

b. Overhead protection with a design live load of 300 psf is 

provided 

F. Crane operations will be scheduled on weekends to minimize impact on 

patient care activities at the facility. 

1.22 CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT) 

A. All installation, maintenance, and servicing of equipment or machinery 

shall comply with 29 CFR 1910.147 except for specifically referenced 

operations in 29 CFR 1926 such as concrete & masonry equipment 

[1926.702(j)], heavy machinery & equipment [1926.600(a)(3)(i)], and 

process safety management of highly hazardous chemicals (1926.64).  

Control of hazardous electrical energy during the installation, 

maintenance, or servicing of electrical equipment shall comply with 

Section 1.17 to include NFPA 70E and other VA specific requirements 

discussed in the section. 

1.23 CONFINED SPACE ENTRY 
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A. All confined space entry shall comply with 29 CFR 1910.146 except for 

specifically referenced operations in 29 CFR 1926 such as 

excavations/trenches [1926.651(g)]. 

B. A site-specific Confined Space Entry Plan (including permitting 

process) shall be developed and submitted to the Contracting Officer 

Representative for review and acceptance. 

1.24 WELDING AND CUTTING 

A. As specified in section 1.16, Hot Work: Perform and safeguard hot work 

operations in accordance with NFPA 241 and NFPA 51B. Coordinate welding 

and cutting with Contracting Officer Representative in accordance with 

section 1.16. 

1.25 LADDERS 

A. All Ladder use shall comply with 29 CFR 1926 Subpart X. 

B. All portable ladders shall be of sufficient length and shall be placed 

so that workers will not stretch or assume a hazardous position. 

C. Manufacturer safety labels shall be in place on ladders 

D. Step Ladders shall not be used in the closed position 

E. Top steps or cap of step ladders shall not be used as a step 

F. Portable ladders, used as temporary access, shall extend at least 3 ft 

(0.9 m) above the upper landing surface. 

1. When a 3 ft (0.9-m) extension is not possible, a grasping device 

(such as a grab rail) shall be provided to assist workers in 

mounting and dismounting the ladder.  

2. In no case shall the length of the ladder be such that ladder 

deflection under a load would, by itself, cause the ladder to slip 

from its support.  

G. Ladders shall be inspected for visible defects on a daily basis and 

after any occurrence that could affect their safe use. Broken or 

damaged ladders shall be immediately tagged "DO NOT USE," or with 
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similar wording, and withdrawn from service until restored to a 

condition meeting their original design. 

1.26 FLOOR AND WALL OPENINGS 

A. All floor and wall openings shall comply with 29 CFR 1926 Subpart M. 

B. Floor and roof holes/openings are any that measure over 2 in (51 mm) in 

any direction of a walking/working surface which persons may trip or 

fall into or where objects may fall to the level below. See Section 

1.26, Paragraph C.2 for covering and labeling requirements.   Skylights 

located in floors or roofs are considered floor or roof hole/openings. 

C. All floor, roof openings or hole into which a person can accidentally 

walk or fall through shall be guarded either by a railing system with 

toe boards along all exposed sides or a load-bearing cover. When the 

cover is not in place, the opening or hole shall be protected by a 

removable guardrail system or shall be attended when the guarding 

system has been removed, or other fall protection system. 

1. Covers shall be capable of supporting, without failure, at least 

twice the weight of the worker, equipment and material combined. 

2. Covers shall be secured when installed, clearly marked with the word 

“HOLE”, “COVER” or “Danger, Roof Opening-Do Not Remove” or color-

coded or equivalent methods (e.g., red or orange “X”). Workers must 

be made aware of the meaning for color coding and equivalent 

methods. 
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DANGER 
Hole in Floor / Roof 

DROP OR FALL 

 

• Do not 
step or 
walk here 

 

FALLING OBJECTS 

 

• May cause falling 
object hazard on 
floor below 
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3. Roofing material, such as roofing membrane, insulation or felts, 

covering or partly covering openings or holes, shall be immediately 

cut out. No hole or opening shall be left unattended unless covered. 

4. Non-load-bearing skylights shall be guarded by a load-bearing 

skylight screen, cover, or railing system along all exposed sides. 

5. Workers are prohibited from standing/walking on skylights. 

1.27 WASTE DISPOSAL 

A. Dispose of waste and debris in accordance with NFPA 241.  

1. Remove from buildings daily.  

2. All dumpsters must be 10 feet from exterior of buildings. Exact 

placement of dumpsters to be coordinated in Accident Prevention Plan 

(Section 1.5). 

B. Dispose of waste in accordance with all applicable federal and state 

regulations, including but not limited to 40 CFR and 6 NYCRR. 

C. The contractor will provide copies of associated bills of lading and 

hazardous waste manifests to the facility Environmental Engineer/Green 

Environmental Management (GEMS) Coordinator for filing.  The contractor 

will also provide copies of disposal documentation for Asbestos 

Containing Material (ACM) to the Environmental Engineer/GEMS 

Coordinator for filing. 

1.28 RADIATION SAFETY 

A. Radioactive Materials (RAM).  Sealed RAM devices are prohibited on VHA 

projects. 

B. X-Ray Generating Devices.  Devices which generate ionizing radiation 

must be of the x-ray based ionizing radiation source type (e.g. XRF 

Material Identifier).  Prior to a Contractor bringing the device on the 

facility, the Radiation Safety Committee (RSC) will review the device 

and the use of the device.  The contractor shall submit to the COR for 

the RSC approval, a completed, "Request to Use a Device Which Emits 

Ionizing Radiation in a Non-Experimental, Non-Human, or Non-Research 

Capacity" form.  The RSC shall review and approve all submitted forms.    
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C. Lasers.  Lasers (laser levels, laser guides, laser distance measurement 

devices, etc…) of Class 3b or higher require the Contractor to submit a 

site specific plan as part of the APP (Section 1.5). The Laser Safety 

Officer will review that portion of the plan. 

- - - E N D - - - 
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SECTION 23 09 11 
INSTRUMENTATION AND CONTROL FOR BOILER PLANT 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Automatic controls, instruments, monitoring and data management systems 

and accessories for the boilers, burners and other boiler plant 

mechanical equipment. The specification classifies the systems into 

automatic boiler and burner control systems, burner management systems 

(flame safeguard), and data management and instrumentation systems. 

B. A complete listing of common acronyms and abbreviations are included in 

Section 23 05 10, COMMON WORK RESULTS FOR BOILER PLANT AND STEAM 

GENERATION. 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 23 05 10, COMMON WORK RESULTS FOR BOILER PLANT AND STEAM 

GENERATION. 

D. Section 26 05 11, REQUIREMENTS for ELECTRICAL INSTALLATIONS. 

E. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES. 

F. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS. 

1.3 APPLICABLE PUBLICATIONS 

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

extent referenced. The publications are referenced in the text by the 

basic designation only. Where conflicts occur these specifications and 

the VHA standard will govern. 

B. American National Standards Institute (ANSI): 

INCITS 154-1988(S2009) Office Machines and Supplies - Alphanumeric 

Machines - Keyboard Arrangement 

C. American Society of Mechanical Engineers (ASME): 
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B31.1-2014 Power Piping 

B40.100-2013 Pressure Gauges and Gauge Attachments 

PTC 4-2013 Fired Steam Generators 

D. National Electrical Manufacturers Association (NEMA): 

ICS 6-1993(R2001, R2006) Industrial Control and Systems: 

Enclosures 

WC 63.2-1996(R2003) Performance Standard for Coaxial Premise Data 

Communications Cables 

E. National Fire Protection Association (NFPA): 

70-2014 National Electrical Code 

85-2015 Boiler and Combustion Systems Hazards Code 

F. Underwriters Laboratories Inc. (UL): 

508-1999(R2013) Standard for Industrial Control Equipment 

1449-2014(R2016) Standard for Surge Protective Devices 

1998-2013 Standard for Software in Programmable Components 

G. Department of Veterans Affairs (VA) 

 VHA Boiler Plant Safety Devices Testing Manual, 

Third Edition 

1.4 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in 

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

SAMPLES. 

B. Information and material submitted under this section shall be marked 

“SUBMITTED UNDER SECTION 23 09 11, INSTRUMENTATION AND CONTROL FOR 

BOILER PLANT”, with applicable paragraph identification. 

C. Manufacturer's Literature and Data including: Full item description and 

optional features and accessories. Include dimensions, weights, 
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materials, applications, standard compliance, model numbers, size, and 

capacity. 

D. Certificates of compliance with paragraph, QUALITY ASSURANCE of this 

section (subparagraphs 1.5.A, B, D & F). In addition, submit Past 

Performance Questionnaire (form attached) for five (5) past projects of 

the same class (scope & complexity) as this project. 

E. Submit information sufficient to verify compliance with all contract 

requirements as specified and shown on project drawings. 

F. Automatic Boiler Control and Burner Management and Safety Interlock 

Systems: 

1. Catalog cuts and specification sheets providing description and 

performance data on: Controllers, control and indicating stations, 

sensors and transmitters, signal conditioners, electric switches and 

relays, indicators and annunciators, safety interlock devices, drive 

units and actuators, control valves, mechanical linkage systems, 

compressed air filters and regulators. 

2. Statement from controller manufacturer that the type and model 

submitted is the current generation and that the manufacturer will 

support the units with parts and service for at least ten years, and 

that the equipment submitted meets all VA specifications. 

3. Information on all the specific systems that is sufficient to allow 

complete troubleshooting. As a minimum, this should include 

explanation of the control logic, and wiring diagrams of equipment 

and systems to include locations and wire numbers of all safety 

device test points that will be required to complete safety device 

testing in accordance with VA requirements, and sequence of 

operation of all components of the system. 

4. Hardware systems schematics showing field and panel equipment 

interface block diagram. 

5. Location of interlock devices on the burners, boilers, fuel trains 

and accessory equipment, all safety devices shall be easily 

accessible for testing... 
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G. Boiler Plant Instrumentation: 

1. Complete wiring and piping diagrams for all equipment and systems. 

2. Wiring and piping materials. 

H. Instrumentation and Control Panels: 

1. Drawing showing arrangement of instruments and controls on panels. 

2. Drawing showing panel arrangements, construction, door swing 

clearance allowance, dimensions, finishes. 

3. Description of panel construction. 

I. As-built Logic and Wiring Diagrams: One set of reproducible prints and 

CAD disks delivered to COR prior to turning systems over to VA for 

operation. Supply revised drawings if changes are made during the 

startup and commissioning process. 

1.5 QUALITY ASSURANCE 

A. The boiler and burner control, monitoring, data gathering, 

instrumentation and associated systems specified in this section shall 

be provided by one company that has been in business at least three 

years engineering, designing and servicing industrial and institutional 

boiler control and instrumentation systems similar to those specified 

herein, as a primary business. That company shall furnish all 

components and provide complete calibration, programming, start-up, 

testing, demonstrations, instructions and training services. 

B. Submit documented evidence, including start-up and acceptance test 

data, and references, that the company has performed satisfactory work 

on at least six systems similar to those specified, list any VA boiler 

plant projects completed in the past. For instance, submit experience 

information on systems involving parallel positioning combustion 

control and on variable speed forced draft fan drives, if these systems 

are specified. Submit in writing that all specifications were read and 

fully understood. 

C. If new burners are part of the contract, the burner manufacturer shall 

be responsible for the burner management system (flame safeguard), 
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including interlocks, all accessories and for coordination with other 

control and monitoring systems. 

D. Equipment Experience Requirements: Refer to Section 23 05 10, COMMON 

WORK RESULTS FOR BOILER PLANT ANDSTEAM GENERATION. 

E. Code Approval: 

1. All burner management and combustion control systems and devices 

shall comply with NFPA 85, regardless of boiler type or size. 

Locations and arrangements of safety devices on fuel trains shall 

comply with diagrams included in “Annex A” in the code, as modified 

by the VA standard details and the VHA Boiler Plant Safety Devices 

Testing Manual requirements. 

2. All burner management controls and interlock devices shall be UL 

listed and FM approved. All controllers that include burner 

management functions shall be UL listed and FM approved. 

3. All electrical wiring shall be in accordance with NFPA 70. 

4. The use of wire nuts is prohibited. All wire connections must be 

made at terminal blocks and terminal strips. 

5. The use of liquid tight or other flexible conduit systems is limited 

to 900 mm (3 foot) in length unless longer runs are required for 

door swings or other equipment access. 

6. All wire runs are required to be in conduit. 

F. Personnel: All work shall be done by properly trained, skilled 

technicians who are regularly employed and qualified in the 

installation, programming, start-up, calibration, and testing of the 

systems provided, and who will be directed by experienced engineers 

employed by the equipment supplier. Personnel must have three years 

minimum experience with industrial and institutional boiler plant 

controls and instruments similar to those being furnished for this 

project. 

1.6 AS-BUILT DOCUMENTATION 
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A. The installing contractor shall maintain as-built drawings of each 

completed phase for verification; and, shall provide the complete set 

at the time of final systems certification testing. Should the 

installing contractor engage the testing company to provide as-built or 

any portion thereof, it shall not be deemed a conflict of interest or 

breach of the ‘third party testing company’ requirement. Provide record 

drawings as follows: 

1. As-built drawings are to be provided, with a copy of them in AutoCAD 

provided on CD or DVD. The CAD drawings shall use multiple line 

layers with a separate individual layer for each system. 

B. The as-built drawings shall indicate the location and type of all 

lockout/tagout points for all energy sources for all equipment and 

pumps to include breaker location and numbers, valve tag numbers, etc. 

Coordinate lockout/tagout procedures and practices with local VA 

requirements. 

C. Certification documentation shall be provided to COR 21 working days 

prior to submitting the request for final inspection. The documentation 

shall include all test results, the names of individuals performing 

work for the testing agency on this project, detailed procedures 

followed for all tests, and provide documentation/certification that 

all results of tests were within limits specified. Test results shall 

contain written sequence of test procedure with written test results 

annotated at each step along with the expected outcome or setpoint. The 

results shall include all readings, including but not limited to data 

on device (make, model and performance characteristics), normal 

pressures, switch ranges, trip points, amp readings, and calibration 

data to include equipment serial numbers or individual identifications, 

etc. 

PART 2 - PRODUCTS 

2.1 BURNER MANAGENENT (FLAME SAFEGUARD CONTROL) SYSTEM WITH SAFETY 

INTERLOCKS AND ACCESSORIES 

A. Code Compliance: Conform to NFPA 85. All components UL listed, FM 

approved. 
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B. Operate on 102 to 132 volts; 60 Hertz ac. Operating ambient temperature 

range 0 to 52 degrees C (32 to 125 degrees F). 

C. Auxiliary relays: Industrial type rated for the service, enclosed 

contacts. 

D. Selector switches, push buttons and control switches: Heavy duty, 

industrial type. 

E. Burner Safety Shutdown Interlock Devices: 

1. Basic Requirements: 

a. Adjustable Set Points. 

b. Maximum Set Point Deviation: 5 percent of full scale. 

c. Minimum Repeatability: 2 percent of full scale. 

d. Minimum Set Point Accuracy: 10 percent of full scale or 20 

percent of set point. 

e. Scale range shall allow set points to be within 30 to 70 percent 

of full scale. 

f. Safety interlock devices shall be separate from operating control 

elements, such as feedback devices. This is to avoid having the 

failure of an operating control device preventing the operation 

of the safety device. All safety devices shall be hardwired 

directly to the flame safeguard controller without passing thru 

any other device or control system. 

2. Provisions for Testing of Interlocks: 

a. Installation of all interlock devices shall permit testing of set 

points and control operation without removing or disconnecting 

the devices and without adjusting set points of devices. Provide 

permanent connection points for test instruments, such as 

manometers and pressure gauges, on sensing piping and tubing. 

Where necessary, provide lockable valves to allow temporary 

isolation of device from the service to allow testing of the 
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device. All test points shall be easily accessible from the floor 

or permanent work platform without the use of step ladders. 

b. All interlock device wiring shall start out at and end at a 

terminal strip in the main cabinet. No device shall be wire 

directly to another device in series without returning to the 

main cabinet’s terminal strip first. All series wiring will take 

place at the terminal strip. Wiring should be done in a manner 

that allows for ease of access with minimal PPE as required by 

NFPA 70. 

c. Safety devices are prohibited to be PLC dependent or be included 

in any program where the input or output can be forced, or if the 

program is changed, updated, etc., could have any effect on the 

safety device setting or function. All safety devices shall be 

hard wired from the device or sensor to the flame safeguard 

controller directly. Wiring may pass through terminal strip(s). 

d. Provide all necessary control system passwords, wiring diagrams, 

and step-by-step written instructions specific to that facility 

to COR to facilitate all interlock testing required by the VHA 

Boiler Plant Safety Devices Testing Manual. The written 

instructions shall include terminal and wire numbers for specific 

test where required. 

e. If the system installed cannot be tested in accordance with the 

VHA Boiler Plant Safety Devices Testing Manual the contractor 

shall provide a written step by step safety device test 

procedure(s) for the devices(s) that follow and meet the intent 

of the VHA Boiler Plant Safety Devices Testing Manual, submitted 

to VA CFM CSS and VHA OCAMES for review and approvals. The 

Government reserves the right to reject any procedure and require 

the system device be replaced at no addition cost or time to the 

Government. 

3. Forced Draft Fan Motor Operation Interlock: Provide split ring 

current relays on each phase of power circuits to fan motor, 

required on all systems. 
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a. Provide push buttons to test each leg of the fan motor leads. The 

push buttons shall be mounted on the face of the cabinet, 

momentary contacts, wired in parallel with the current relays. 

The current drop through the current relay when the push buttons 

contacts are closed shall trip the burner off at any firing rate. 

b. For variable speed drives, provide signals to control system from 

VFD fault and run contacts and signals from VFD shaft speed 

feedback to prove proper fan speed for purging, low fire 

ignition, and for each burner load point. Contractor to provide 

test procedure for review and approval. 

c. Fully metered systems that measure and prove actual air flow at 

all firing rates may be used as a substitution. The contractor 

shall provide test procedures to prove the burner shuts down if 

proper air flow is not maintained or achieved. The procedures 

must be reviewed and approved by VA CFM CSS and VHA OCAMES. 

d. Any disconnects or other power shut-off devices between the 

location of the interlock devices and the motor shall also 

shutdown the power supply to the burner management control 

system. 

4. Atomizing Air Compressor (when provided) Motor Energized Interlock: 

a. Provide split ring current relays on each phase of power circuits 

to the motor. In the power supply to the motor there shall be no 

disconnects or other power shut-off devices between the location 

of the interlock devices and the motor. 

b. Provide push buttons to test each leg of the fan motor leads. The 

push buttons shall be mounted on the face of the cabinet, 

momentary contacts, and wired in parallel with the current 

relays. The current drop through the current relay when the push 

buttons contacts are closed shall trip the burner off at any 

firing rate. 

5. Forced Draft Fan Damper, Boiler or Economizer Flue Gas Outlet Damper 

(if provided) Pre-Purge Position Interlock: Prove dampers wide open 

for pre-purge. Actuate sealed snap-action switches by levers 
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attached directly to dampers or to damper linkages, which are pinned 

to prevent slippage. Parallel positioning systems may have the 

interlock switches in the drive units. The switches are dedicated 

for the flame safeguard system and perform no other function or 

purpose and are make or break switches. 

6. FGR Dampers (if provided) Position Interlock: Prove dampers 

positioned as required by burner manufacturer for pre-purge and 

firing. Actuate sealed snap-action switches by levers attached 

directly to dampers or to damper linkages, which are pinned to 

prevent slippage. 

7. Pre-Purge Airflow Interlock: 

a. Sense differential pressure between two points in combustion air 

system where the differential pressure at high fire is 

significant, such as several inches water column. There must be 

no intervening dampers. This is typically between the wind-box 

and boiler outlet. 

b. Diaphragm-actuated snap-action switch designed for maximum system 

pressure, adjustable set point, graduated set point indicating 

scales. 

c. UL listed, FM approved. 

d. Provide air pressure sensing connections for test manometer so 

that air flow switch settings can be verified. 

e. Trip point shall prove at least 80 percent of maximum airflow. 

8. Combustion Air Proving Interlock: 

a. Sense differential air pressure across the forced draft fan with 

no intervening dampers. 

b. Diaphragm-actuated snap-action switch designed for maximum system 

pressure, adjustable set point, graduated set point indicating 

scales. 
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c. UL listed, FM approved. Provide switch designed for “false 

combustion air” feature on start-up interlock. 

d. Provide air pressure sensing connections for test manometer so 

that switch settings can be verified. Demonstrate that trip point 

is within 10 percent of minimum differential pressure over the 

firing range of the burner. 

9. High and Low Main Burner Fuel (Gas and Oil) And Low Igniter (Pilot) 

Gas Pressure Interlocks: 

a. Approvals: UL listed, FM approved assembly. 

b. Solid-state sensor, automatic reset. Provide graduated set point 

indicator, switch position indicator, adjustable set point 

coordinated with burner requirements either on the switch or as a 

part of the controller. 

c. Gas pressure switch ratings: Sustained pressure capability shall 

exceed two times lock-up of nearest upstream regulator. 

d. Oil pressure switch ratings: Sustained pressure capability shall 

exceed set pressure, plus accumulation, of oil pump safety relief 

valve. On heated oil system, sustained temperature capability 

shall exceed maximum operating temperature. 

e. Low gas pressure switches shall include integral impulse dampener 

to reduce the effects of pressure dips during start-up. Use of 

external dampeners or snubbers is prohibited. 

f. Switch Locations: Must be located where pressure is constant, as 

controlled by pressure regulator (if provided) on fuel train. 

Must be upstream of modulating fuel flow control valves. 

g. Set points shall be within 20 percent of the normal operating 

pressure. 

h. High pressure switches shall be piped to the service with 

lockable isolation valve and valved test connection so that 

switch can be set and tested using compressed air. 
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10. Low Oil Temperature Interlock (Heated Oil Only): 

a. Type: Solid-state sensor or sealed snap-acting switch, automatic 

reset. Provide graduated set point indicator, switch position 

indicator, adjustable set point coordinated with burner 

requirement either on the switch or as part of the controller. 

b. Ratings: Sustained temperature capability shall exceed maximum 

oil temperature requirement. 

c. Approvals: UL listed. 

d. Location: Ahead of safety shut off valves. 

11. Low Atomizing Media Pressure, Differential Pressure and Flow 

Interlocks: 

a. Type: Solid-state sensor, graduated set point indicator, switch 

position indicator, adjustable set point coordinated with burner 

requirements, automatic reset. 

b. Rating: Shall exceed pressure setting of nearest upstream relief 

valve. 

c. Provide siphon on steam connection to protect sensing element 

from live steam. 

d. Approvals: UL listed. 

e. Locations and types of switches on atomizing media piping: Two 

switches required for each burner, a static pressure switch on 

atomizing media supply ahead of differential pressure control 

valve, and differential pressure flow switch with flow meter 

orifice on atomizing piping adjacent to burner. On burners that 

maintain an approximately constant differential pressure between 

the atomizing steam and oil, provide a steam/oil differential 

pressure switch instead of the flow switch at the oil burner. 

Burners with individual air compressors for air atomization shall 

be provided with one air pressure switch and compressor motor 

interlocks as specified above. 
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12. Main Fuel (Gas and Oil) Automatic Safety Shut-Off Valves Proof-

Of-Closure (Over Travel) Interlocks. Provide on all automatic safety 

shut off valves to prove closure prior to igniter (pilot) ignition. 

Provide manually-actuated test circuits through the proof-of-closure 

switches that will demonstrate that the switches close and open 

properly and that the circuit is connected to the burner management 

system. 

13. Low Fire Position of Fuel Flow Control Valves Interlocks: Sealed 

snap-acting switches. Actuate switches by levers attached directly 

to fuel valves. As an option, the switch lever may be pinned to the 

jackshaft to which the fuel valve proportioning cams are also pinned 

or provide UL listed and FM approved position sensor (internal snap 

acting switches within the actuator a feedback signal may not act as 

any part of this safety device.) on the motor which positions the 

jackshaft to which all the operating levers are pinned. 

14. High Boiler Steam Pressure Limit and Interlock: Operating limit 

switch allowing burner recycling and safety shutdown interlock 

switch. Refer to paragraph, BOILER TRIM, in //Section 23 52 39, 

FIRE-TUBE BOILERS// //Section 23 52 33, WATER-TUBE BOILERS//. On hot 

water boilers provide dual high temperature limit aquastats. The 

first low setting will alarm the boiler operator and the second high 

setting will turn off the boiler. 

15. Low Boiler Water Level Interlocks: Primary and auxiliary low 

water burner shutdown interlocks. Refer to paragraph, BOILER TRIM, 

in //Section 23 52 39, FIRE-TUBE BOILERS// //Section 23 52 33, 

WATER-TUBE BOILERS//. Operation of auxiliary low water cutoff shall 

interrupt the power supply to the burner management control system. 

On hot water boilers provide dual prove flow devices wired in series 

so that either device will turn off the boiler and alarm the boiler 

operator. The devices shall be of two different types, i.e. flow 

switch and pressure differential transducer. Series wiring must not 

take place at the devices; it shall take place at the control panel 

terminal strip so that it can be wired for independent confirmation 

of failed device. 
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16. Low Flue Gas Oxygen Alarm and Interlock: Signals from flue gas 

oxygen analyzer providing low oxygen alarm and low oxygen burner 

shutdown. Refer to paragraph, FLUE GAS OXYGEN ANALYZERS. 

17. High Furnace Pressure Interlock: 

a. Sense static pressure in furnace. 

b. Diaphragm-actuated snap-action switch, adjustable set point, set 

point indicating scale, designed for maximum system pressure. 

c. UL listed, FM approved. 

d. Connect to the service with a lockable isolation valve and valved 

test connection to allow the switch to be set and tested with 

pressurized air source. 

18. Building Combustion Air Intake Interlock: Provide devices to 

prove outside air building wall louvers are open or H&V unit is in 

operation. 

F. Automatic Programming Sequence: 

1. After personnel select the fuel to be burned and operate the burner 

start switch, the control system shall automatically perform the 

following operations: 

2. Prove proper operation of all interlocks except purging interlocks 

or prevent further progress. 

3. Open all air dampers fully. This includes all dampers in the boiler 

outlet breeching and stack system. 

4. Position FGR damper (if provided) as required by burner manufacturer 

to purge flue gas from recirculation duct. 

5. Prove 80 percent of maximum air flow through the boiler and prove 

all air dampers open wide and FGR damper (if provided) in proper 

position. 

6. Pre-purge eight air changes for water tube boilers and four air 

changes for fire tube boilers. 
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7. Return forced draft fan dampers and fuel flow control valves to low 

fire position. 

8. Retain outlet damper wide open. If outlet draft damper modulating 

control system is provided and excessive draft due to wide-open 

damper is incompatible with the burner, automatically position the 

outlet damper to an acceptable position for burner ignition. 

9. Prove low fire start position. 

10. Sensing of flame prior to this shall cause shutdown. 

11. Energize igniter and open igniter fuel automatic safety shut-off 

valves. Prove igniter flame in ten seconds or provide shutdown. 

12. On systems with ultraviolet flame scanners, terminate ignition 

spark five seconds before main fuel valves open. 

13. Open main fuel safety shut-off valves for fuel selected. Close 

igniter fuel valves within ten seconds after main fuel valves open 

(15 seconds on heated oil). 

14. Prove main flame or provide shutdown. 

15. Place FGR damper (if provided) in modulating or in fixed position 

as required by design of burner furnished. 

16. If provided, release boiler/economizer outlet draft control 

damper to modulation. 

17. Release burner from low fire position to automatic or manual 

firing rate control. 

18. Provide 15 second post purge at end of burner firing cycle. 

19. Close all dampers upon completion of post purge. 

2.2 BOILER CONTROL TEST PANEL 

A. Type: Individual boiler factory-assembled steel enclosure with control 

switches, instruments and indicators on panel fronts and controllers, 

relays and other components mounted on interior sub-bases. Panels shall 
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be //freestanding// //boiler-mounted//. NEMA ICS 6, Type 4 rating. 

Refer to drawings for arrangement and overall dimensions. 

B. Panel Construction: 

1. NEMA ICS 6, Type 4. Freestanding panels shall be minimum 3.5 mm 

(0.14 inch) thick steel sheet with steel angle or other 

reinforcement. Boiler-mounted panels shall be minimum 1.9 mm (0.075 

inch) thick steel sheet. Provide sufficient reinforcement to prevent 

any warping or displacement due to weight of equipment mounted 

within panel. All corners and edges shall be smooth. Mount all 

equipment on sub-bases. Mount switches, reset buttons, indicators 

and instruments on outside face of panel. 

2. Provide sufficient reinforcement to prevent any warping or 

displacement due to weight of equipment mounted on and within panel. 

3. All corners and edges shall be smooth. 

4. Access doors shall be full height and width of panel, dust tight 

gaskets, key-type locks. On freestanding panels, doors shall have 

three-point latches and three hinges or piano hinges. 

5. Exterior finish: Undercoat of rust-resistant primer, finish coats of 

enamel. Color same as instrumentation panel or boiler manufacturer’s 

standard color if panel is boiler-mounted. 

6. Interior finish: Undercoat of rust-resistant primer, finish coats of 

enamel, white. 

7. Identification: All elements on face of and on interior of panels 

shall be labeled. Nomenclature shall be keyed to wiring diagrams. 

8. Provide fan-type or panel mounted air-conditioning units for 

ventilation as necessary to protect equipment from overheating. The 

internal panel temperature shall be maintained at 32 degrees C (90 

degrees F) or below. Assume boiler room temperature of 38 degrees C 

(100 degrees F). Compressed air coolers are prohibited. 

9. Contents, layout, identification, nameplates, control switches, 

indicator lights, are to comply with the supplied drawing set. 



VA Western New York Healthcare System  528-16-s02 
3495 Bailey Avenue  Boiler Control Test Panels 
Buffalo, NY 14215   
 

 Page 17 of 22 
Section 23 09 11  CFM: 01 Aug 2017 
Instrumentation and Control for Boiler Plant  VAWNYHS: 22 Nov 2017 
  528-16-s02: 30 Nov 2017 

C. Nameplates: Provide engraved plastic laminated nameplates for all 

devices on front of panel. Nameplates shall have white letters on black 

background. Mount with screws or rivets. List equipment title and 

identification number, such as “BOILER FEED PUMP P-1.” Do not use 

abbreviations. 

D. Auxiliary relays: Industrial type rated for the service, enclosed 

contacts. 

E. Selector switches, push buttons and control switches: Heavy duty, 

industrial type. 

F. Wiring and Piping Methods: 

1. All devices mounted in and on panel shall be factory-wired and 

piped. 

2. All electrical contacts shall switch the phase conductor. 

3. Electric wiring: Conform to NFPA 70, all wiring in troughs, 

terminations in industrial type terminal blocks, terminals numbered 

for identification, 20 percent extra terminals. Wiring shall be 

color-coded and numbered with numbering system that identifies the 

destination of each wire. There shall be no exposed wiring 

connections exceeding 120 volts inside the panels. All field wiring 

shall be brought to terminal strip in the panel and numbered at both 

ends. Wiring in series from one safety device to the next device is 

prohibited at the devices. Series wiring must take place at the 

terminal strip in the main cabinet. 

4. Piping: Stainless steel tubing, securely mounted, terminate in 

fittings at top of the cabinets. 

G. Panel Certification and Testing: 

1. Manufacture and inspection of completed panels, including all wiring 

and components, shall comply with UL 508. 

2. Complete cabinets shall be factory tested and certified. The panel 

shall be labeled as complying with UL 508. A copy of the wiring 

diagram shall be placed in the cabinet prior to shipment. 
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H. Spare Parts: 

1. Twelve lamps for each type of replaceable lamp. 

2. Two of each type of relay and timer. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. If an installation is unsatisfactory to the COR, the Contractor shall 

correct the installation at no additional cost or time to the 

Government. 

3.2 INSTALLATION, BOILER PLANT INSTRUMENTATION, AUTOMATIC BOILER CONTROL 

SYSTEMS, BURNER MANAGEMENT SYSTEMS, COMPUTER WORK STATION (IF PROVIDED) 

A. General: 

1. Nameplates, Labels and Identification: Refer to Section 23 05 10, 

COMMON WORK RESULTS FOR BOILER PLANT AND STEAM GENERATION. 

2. Electrical Work and Safety Requirements: Comply with NFPA 70 and 

referenced electrical sections of these specifications. 

3. Electrical Wiring: Comply with Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS; Section 26 05 33, RACEWAY AND BOXES FOR 

ELECTRICAL SYSTEMS; Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER 

CONDUCTORS AND CABLES; and Section 26 27 26, WIRING DEVICES. The 

term "wiring" includes furnishing of wire, conduit, miscellaneous 

material and labor to install a complete working system as 

specified. 

4. All devices plumbing and wiring shall comply with and be arranged as 

shown in the VHA Boiler Plant Safety Devices Testing Manual. 

5. Protect all circuits to avoid interruption of service or damage to 

equipment due to short-circuiting or other conditions. Line-protect 

from lightning and static electricity all wiring that comes from 

external sources. 

6. Except for short apparatus connections, run conduit parallel to or 

at right angles to the building structure. 
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7. Run tubing and wire connecting devices in control cabinets parallel 

with the sides of the cabinets neatly racked to permit tracing. Rack 

wiring bridging a cabinet door along the hinge side and protect from 

damage. Provide grommets, sleeves or vinyl tape to protect plastic 

tubing or wires from sharp edges of panels, conduit, and other 

items. Fit all equipment contained in cabinets or panels with 

service loops; each loop shall be at least 300 mm (12 inches) long. 

Equipment for fiber optic systems shall be self-supporting, code 

gauge steel enclosure. 

8. Permanently mark terminal blocks for identification. Label or code 

each wire at each end. Permanently label or code each point of all 

field terminal strips to show the instrument or item served. Color-

coded cable with cable diagrams may be used to accomplish cable 

identification. 

9. Cables: 

a. Keep cable runs as short as possible. Allow extra length for 

connecting to the terminal board. 

b. Do not bend flexible coaxial cables in a radius less than ten 

times the cable outside diameter. 

c. Cables shall be supported for minimum sag. 

d. Splices in shielded and coaxial cables shall consist of 

terminations and shielded cable couplers. Terminations shall be 

in accessible location. Cables shall be harnessed with cable 

ties. 

10. Flexible conduit of any type is limited to 900 mm (3 feet) in 

length unless longer runs are required for access to equipment such 

as opening the front door of a boiler. 

11. Conduit smaller than 50 mm (1/2 inch) is prohibited. 

12. All electrical conductors shall be installed in conduit. 

(Including SO Cord). 
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B. Wiring and Piping: Is generally not shown on the drawings. All wiring 

and piping must be provided in accordance with NFPA 70 and ASME B31.1. 

3.3 TESTING, BOILER PLANT INSTRUMENTATION, AUTOMATIC BOILER CONTROL 

SYSTEMS, BURNER MANAGEMENT SYSTEMS, COMPUTER WORKSTATION (IF PROVIDED) 

A. Representatives of the designer of the system shall demonstrate proper 

operation and calibration of all components, computer programs, and 

entire systems to the COR. If the project includes boiler/burner 

testing, the demonstration involving boiler/burner data shall be 

conducted during the boiler/burner tests. Furnish personnel, 

instrumentation, and equipment necessary to perform calibration and 

testing. All calibration work must be completed prior to the testing. 

B. Burner Management (Safety Control) Systems: All tests shall be based on 

the VHA Boiler Plant Safety Devices Testing Manual, also Refer to 

//Section 23 52 39, FIRE-TUBE BOILERS// //Section 23 52 33, WATER-TUBE 

BOILERS//. 

C. Steam Flow Measuring: Demonstrate proper calibration of each flow rate 

signal and indication and each totalizer signal and indication to COR 

or their representative prior to the start of the final boiler testing. 

D. Testing shall demonstrate proper calibration of input and output 

devices, the proper operation of all equipment, proper execution of the 

sequence of operation, proper tuning of control loops and maintaining 

of all set points. 

E. Document all tests with detailed report of test results. Explain in 

detail the nature of each failure and corrective action taken. 

F. During and after completion of the pretests, and again after the final 

acceptance tests, identify, determine causes, replace, repair and 

calibrate equipment that fails to comply with contract requirements or 

the standards of the manufacturer, and retest. Provide written report 

to COR. 

G. Demonstrate all safety and operating interlocks. 
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H. Demonstrate that programming is not lost and that the control and 

instrumentation system performs the correct sequence of control and 

instrument functions after a loss of power. 

I. Furnish to COR graphed trends of control loops to demonstrate that the 

control loops are stable and that set points are maintained. Trend data 

shall be instantaneous and the time between data points shall not be 

greater than one minute. 

J. Signal Transmission System Equipment: 

1. Ground Rod Tests: Before any wire is connected to the ground rods, 

use a portable ground testing instrument to test each ground or 

group of grounds. 

2. Coaxial Cable Tests: Implement NEMA WC 63.2 as a minimum. 

K. Computer Workstation Software Operation Test: 

1. Test ability to properly communicate with and operate the control 

systems. 

2. Demonstrate the ability to edit the programs off and on line. 

3. Demonstrate operation of all alarm points. 

4. Demonstrate the receipt, display, and saving of trend and status 

reports. 

5. Demonstrate display and operation of all graphics. 

6. Demonstrate all program calculating functions and report generation. 

7. Demonstrate proper operation of all printers. 

3.4 STARTUP AND TESTING 

A. Perform tests as recommended by product manufacturer and listed 

standards and under actual or simulated operating conditions and prove 

full compliance with design and specified requirements. Tests of the 

various items of equipment shall be performed simultaneously with the 

system of which each item is an integral part. 
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B. When any defects are detected, correct defects and repeat test at no 

additional cost or time to the Government. 

- - - E N D - - - 
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SECTION 26 05 11 
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section applies to all sections of Division 26. 

B. Furnish and install electrical systems, materials, equipment, and 

accessories in accordance with the specifications and drawings.   

C. Deleted. 

D. Conductor ampacities specified or shown on the drawings are based on 

copper conductors, with the conduit and raceways sized per NEC. 

Aluminum conductors are prohibited. 

1.2 MINIMUM REQUIREMENTS 

A. The latest International Building Code (IBC), Underwriters 

Laboratories, Inc. (UL), Institute of Electrical and Electronics 

Engineers (IEEE), and National Fire Protection Association (NFPA) codes 

and standards are the minimum requirements for materials and 

installation. 

B. The drawings and specifications shall govern in those instances where 

requirements are greater than those stated in the above codes and 

standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, labeled, or certified by a 

Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters 

Laboratories, Inc. (UL), standards where test standards have been 

established. Materials and equipment which are not covered by UL 

standards will be accepted, providing that materials and equipment are 

listed, labeled, certified or otherwise determined to meet the safety 

requirements of a NRTL. Materials and equipment which no NRTL accepts, 

certifies, lists, labels, or determines to be safe, will be considered 

if inspected or tested in accordance with national industrial 

standards, such as ANSI, NEMA, and NETA. Evidence of compliance shall 

include certified test reports and definitive shop drawings. 
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B. Definitions: 

1. Listed: Materials and equipment included in a list published by an 

organization that is acceptable to the Authority Having Jurisdiction 

and concerned with evaluation of products or services, that 

maintains periodic inspection of production or listed materials and 

equipment or periodic evaluation of services, and whose listing 

states that the materials and equipment either meets appropriate 

designated standards or has been tested and found suitable for a 

specified purpose. 

2. Labeled: Materials and equipment to which has been attached a label, 

symbol, or other identifying mark of an organization that is 

acceptable to the Authority Having Jurisdiction and concerned with 

product evaluation, that maintains periodic inspection of production 

of labeled materials and equipment, and by whose labeling the 

manufacturer indicates compliance with appropriate standards or 

performance in a specified manner. 

3. Certified: Materials and equipment which: 

a. Have been tested and found by a NRTL to meet nationally 

recognized standards or to be safe for use in a specified manner. 

b. Are periodically inspected by a NRTL. 

c. Bear a label, tag, or other record of certification. 

4. Nationally Recognized Testing Laboratory: Testing laboratory which 

is recognized and approved by the Secretary of Labor in accordance 

with OSHA regulations. 

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturer’s Qualifications: The manufacturer shall regularly and 

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

materials and equipment specified for this project, and shall have 

manufactured the materials and equipment for at least three years. 

B. Product Qualification: 
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1. Manufacturer's materials and equipment shall have been in 

satisfactory operation, on three installations of similar size and 

type as this project, for at least three years. 

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

submit a list of installations where the materials and equipment 

have been in operation before approval. 

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

maintained or trained by the manufacturer which will render 

satisfactory service to this installation within four hours of receipt 

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

service organizations. 

1.5 APPLICABLE PUBLICATIONS 

A. Applicable publications listed in all Sections of Division 26 shall be 

the latest issue, unless otherwise noted. 

B. Products specified in all sections of Division 26 shall comply with the 

applicable publications listed in each section. 

1.6 MANUFACTURED PRODUCTS 

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

manufacturers regularly engaged in the manufacture of such items, and 

for which replacement parts shall be available.  Materials and 

equipment furnished shall be new, and shall have superior quality and 

freshness. 

B. When more than one unit of the same class or type of materials and 

equipment is required, such units shall be the product of a single 

manufacturer. 

C. Equipment Assemblies and Components: 

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

manufacturer. 

2. Manufacturers of equipment assemblies, which include components made 

by others, shall assume complete responsibility for the final 

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

assembly for the intended service. 

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

manufacturer. 

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

furnished and on all wiring diagrams. 

E. When Factory Tests are specified, Factory Tests shall be performed in 

the factory by the equipment manufacturer, and witnessed by the 

contractor.  In addition, the following requirements shall be complied 

with: 

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

The Contractor shall notify the Government through the COR a minimum 

of thirty (30) days prior to the manufacturer’s performing of the 

factory tests. 

2. When factory tests are successful, contractor shall furnish four (4) 

copies of the equipment manufacturer’s certified test reports to the 

COR fourteen (14) days prior to shipment of the equipment, and not 

more than ninety (90) days after completion of the factory tests. 

3. When factory tests are not successful, factory tests shall be 

repeated in the factory by the equipment manufacturer, and witnessed 

by the Contractor.  The Contractor shall be liable for all 

additional expenses for the Government to witness factory re-

testing. 

1.7 VARIATIONS FROM CONTRACT REQUIREMENTS 

A. Where the Government or the Contractor requests variations from the 

contract requirements, the connecting work and related components shall 

include, but not be limited to additions or changes to branch circuits, 

circuit protective devices, conduits, wire, feeders, controls, panels 

and installation methods. 
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1.8 MATERIALS AND EQUIPMENT PROTECTION 

A. Materials and equipment shall be protected during shipment and storage 

against physical damage, vermin, dirt, corrosive substances, fumes, 

moisture, cold and rain. 

1. Store materials and equipment indoors in clean dry space with 

uniform temperature to prevent condensation.   

2. During installation, equipment shall be protected against entry of 

foreign matter, and be vacuum-cleaned both inside and outside before 

testing and operating.  Compressed air shall not be used to clean 

equipment.  Remove loose packing and flammable materials from inside 

equipment. 

3. Damaged equipment shall be repaired or replaced, as determined by 

the COR. 

4. Painted surfaces shall be protected with factory installed removable 

heavy kraft paper, sheet vinyl or equal. 

5. Damaged paint on equipment shall be refinished with the same quality 

of paint and workmanship as used by the manufacturer so repaired 

areas are not obvious. 

1.9 WORK PERFORMANCE 

A. All electrical work shall comply with requirements of the latest NFPA 

70 (NEC), NFPA 70B, NFPA 70E, NFPA 99, NFPA 110, OSHA Part 1910 subpart 

J – General Environmental Controls, OSHA Part 1910 subpart K – Medical 

and First Aid, and OSHA Part 1910 subpart S – Electrical, in addition 

to other references required by contract. 

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

Contractor. 

C. Electrical work shall be accomplished with all affected circuits or 

equipment de-energized. However, energized electrical work may be 

performed only for the non-destructive and non-invasive diagnostic 

testing(s), or when scheduled outage poses an imminent hazard to 

patient care, safety, or physical security. In such case, all aspects 

of energized electrical work, such as the availability of 
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appropriate/correct personal protective equipment (PPE) and the use of 

PPE, shall comply with the latest NFPA 70E, as well as the following 

requirements: 

1. Only Qualified Person(s) shall perform energized electrical work. 

Supervisor of Qualified Person(s) shall witness the work of its 

entirety to ensure compliance with safety requirements and approved 

work plan. 

2. At least two weeks before initiating any energized electrical work, 

the Contractor and the Qualified Person(s) who is designated to 

perform the work shall visually inspect, verify and confirm that the 

work area and electrical equipment can safely accommodate the work 

involved. 

3. At least two weeks before initiating any energized electrical work, 

the Contractor shall develop and submit a job specific work plan, 

and energized electrical work request to the COR, and Medical 

Center’s Chief Engineer or his/her designee. At the minimum, the 

work plan must include relevant information such as proposed work 

schedule, area of work, description of work, name(s) of Supervisor 

and Qualified Person(s) performing the work, equipment to be used, 

procedures to be used on and near the live electrical equipment, 

barriers to be installed, safety equipment to be used, and exit 

pathways. 

4. Energized electrical work shall begin only after the Contractor has 

obtained written approval of the work plan, and the energized 

electrical work request from the COR, and Medical Center’s Chief 

Engineer or his/her designee. The Contractor shall make these 

approved documents present and available at the time and place of 

energized electrical work. 

5. Energized electrical work shall begin only after the Contractor has 

invited and received acknowledgment from the COR, and Medical 

Center’s Chief Engineer or his/her designee to witness the work. 

D. For work that affects existing electrical systems, arrange, phase and 

perform work to assure minimal interference with normal functioning of 
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the facility. Refer to Article OPERATIONS AND STORAGE AREAS under 

Section 01 00 00, GENERAL REQUIREMENTS. 

E. New work shall be installed and connected to existing work neatly, 

safely and professionally. Disturbed or damaged work shall be replaced 

or repaired to its prior conditions, as required by Section 01 00 00, 

GENERAL REQUIREMENTS. 

F. Coordinate location of equipment and conduit with other trades to 

minimize interference. 

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

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

the drawings. 

B. Working clearances shall not be less than specified in the NEC. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not readily accessible for operation and maintenance, the 

equipment shall be removed and reinstalled as directed at no 

additional cost to the Government. 

2. "Readily accessible” is defined as being capable of being reached 

quickly for operation, maintenance, or inspections without the use 

of ladders, or without climbing or crawling under or over obstacles 

such as, but not limited to, motors, pumps, belt guards, 

transformers, piping, ductwork, conduit and raceways. 

D. Electrical service entrance equipment and arrangements for temporary 

and permanent connections to the electric utility company’s system 

shall conform to the electric utility company's requirements. 

Coordinate fuses, circuit breakers and relays with the electric utility 

company’s system, and obtain electric utility company approval for 

sizes and settings of these devices. 

1.11 EQUIPMENT IDENTIFICATION 

A. In addition to the requirements of the NEC, install an identification 

sign which clearly indicates information required for use and 
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maintenance of items such as switchboards and switchgear, panelboards, 

cabinets, motor controllers, fused and non-fused safety switches, 

generators, automatic transfer switches, separately enclosed circuit 

breakers, individual breakers and controllers in switchboards, 

switchgear and motor control assemblies, control devices and other 

significant equipment. 

B. Identification signs for Normal Power System equipment shall be 

laminated black phenolic resin with a white core with engraved 

lettering.  Identification signs for Essential Electrical System (EES) 

equipment, as defined in the NEC, shall be laminated red phenolic resin 

with a white core with engraved lettering. Lettering shall be a minimum 

of 12 mm (1/2 inch) high. Identification signs shall indicate equipment 

designation, functional description, rated bus amperage, voltage, 

number of phases, number of wires, source feed, load/destination (as 

applicable), and type of EES power branch as applicable.  Secure 

nameplates with screws. 

C. Identification labels for electrical raceways and conduits installed or 

modified by the Contractor shall be snap-on coil plastic markers, self-

adhesive label, or paint stencil applications. Identification signs for 

raceways and conduits containing conductors that are a part of the 

Normal Power System and Non-Electrical Power System (Control Wiring, 

Data Cables), shall have a white field with black lettering. 

Identification signs for raceways and conduits containing conductors 

that are a part of the Essential Electrical System (EES), as defined in 

the NEC, shall have a red field with white lettering. Visibility of the 

labels when installed and the Type and Size of Letters used on the 

labels shall be in accordance with ASME A13.1-2007. Apply labels 

adjacent to changes in direction, on branches, where conduits pass 

through walls or floors, adjacent to operating accessories such as 

panels, switchboards, transformers, junction boxes, pull boxes, a 

maximum of 40 feet apart on straight runs of conduit. Identification 

signs shall indicate nominal voltage (e.g. “4160 Volts”, “480 Volts”, 

“208 Volts”, “120 Volts”, etc…), identify direction of power flow by 

directional arrows (base of arrow toward source and tip of arrow toward 

load), identify conduit contents by source and destination of the 

conduit to include building number, room number, equipment name, and 
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circuit ID number (e.g. “From BLDG 6, RM U-16, Panel BHDP, Circuit 1; 

To BLDG 6, RM U-16, Panels PP-1, PP-2, and PP-3”, “Feeder 5 - From BLDG 

9, Bucket XXX; To BLDG 6, RM U-16, Substation F”). Identification signs 

for Non-Electrical Power System (Control Wiring, Data Cables) shall 

also identify conduit contents by purpose (e.g. “ATS Control Wiring”, 

“SCADA Control Wiring”, etc…) and identify direction of 

communication/data flow by directional arrows (base of arrow toward 

parent/master device and tip of arrow toward sensor/slave device). 

D. Install adhesive arc flash warning labels on all equipment as required 

by the latest NFPA 70E.  Label shall show specific and correct 

information for specific equipment based on its arc flash calculations. 

Label shall show the followings: 

1. Nominal system voltage. 

2. Equipment/bus name, date prepared, and manufacturer name and 

address. 

3. Arc flash boundary. 

4. Available arc flash incident energy and the corresponding working 

distance. 

5. Minimum arc rating of clothing. 

6. Site-specific level of PPE. 

1.12 SUBMITTALS 

A. Submit to the COR in accordance with Section 01 33 23, SHOP DRAWINGS, 

PRODUCT DATA, AND SAMPLES.  

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

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

installation of materials and equipment which has not had prior 

approval will not be permitted. 

C. All submittals shall include six copies of adequate descriptive 

literature, catalog cuts, shop drawings, test reports, certifications, 

samples, and other data necessary for the Government to ascertain that 

the proposed materials and equipment comply with drawing and 
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specification requirements.  Catalog cuts submitted for approval shall 

be legible and clearly identify specific materials and equipment being 

submitted. 

D. Submittals for individual systems and equipment assemblies which 

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

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

approval. 

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

2. Submittals shall be marked to show specification reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contract requirements. 

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

information, technical data sheets, shop drawings, manuals, 

pictures, nameplate data, and test reports as required. 

2. Elementary and interconnection wiring diagrams for communication and 

signal systems, control systems, and equipment assemblies. All 

terminal points and wiring shall be identified on wiring diagrams. 

3. Parts list which shall include information for replacement parts and 

ordering instructions, as recommended by the equipment manufacturer. 

F. Maintenance and Operation Manuals:  

1. Submit as required for systems and equipment specified in the 

technical sections. Furnish in hardcover binders or an approved 

equivalent. 

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

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

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

contract name and number. Include in the manual the names, 

addresses, and telephone numbers of each subcontractor installing 
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the system or equipment and the local representatives for the 

material or equipment. 

3. Provide a table of contents and assemble the manual to conform to 

the table of contents, with tab sheets placed before instructions 

covering the subject. The instructions shall be legible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of the equipment. 

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

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

d. Installation instructions. 

e. Safety precautions for operation and maintenance. 

f. Diagrams and illustrations. 

g. Periodic maintenance and testing procedures and frequencies, 

including replacement parts numbers. 

h. Performance data. 

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

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

shall indicate sources of supply, recommended spare and 

replacement parts, and name of servicing organization. 

j. List of factory approved or qualified permanent servicing 

organizations for equipment repair and periodic testing and 

maintenance, including addresses and factory certification 

qualifications. 

G. Approvals will be based on complete submission of shop drawings, 

manuals, test reports, certifications, and samples as applicable. 
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H. After approval and prior to installation, furnish the COR with one 

sample of each of the following: 

1. A minimum 300 mm (12 inches) length of each type and size of wire 

and cable along with the tag from the coils or reels from which the 

sample was taken. The length of the sample shall be sufficient to 

show all markings provided by the manufacturer. 

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

3. Conduit hangers, clamps, and supports.  

4. Duct sealing compound.  

5. Each type of receptacle, toggle switch, lighting control sensor, 

outlet box, manual motor starter, device wall plate, engraved 

nameplate, wire and cable splicing and terminating material, and 

branch circuit single pole molded case circuit breaker. 

1.13 SINGULAR NUMBER  

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

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

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

required to complete the installation as shown on the drawings. 

1.14 ACCEPTANCE CHECKS AND TESTS 

A. The Contractor shall furnish the instruments, materials, and labor for 

tests. 

B. Where systems are comprised of components specified in more than one 

section of Division 26, the Contractor shall coordinate the 

installation, testing, and adjustment of all components between various 

manufacturer’s representatives and technicians so that a complete, 

functional, and operational system is delivered to the Government. 

C. When test results indicate any defects, the Contractor shall repair or 

replace the defective materials or equipment, and repeat the tests for 

the equipment.  Repair, replacement, and re-testing shall be 

accomplished at no additional cost to the Government. 
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1.15 WARRANTY 

A. All work performed and all equipment and material furnished under this 

Division shall be free from defects and shall remain so for a period of 

one year from the date of acceptance of the entire installation by the 

Contracting Officer for the Government. 

1.16 INSTRUCTION 

A. Instruction to designated Government personnel shall be provided for 

the particular equipment or system as required in each associated 

technical specification section. 

B. Furnish the services of competent and factory-trained instructors to 

give full instruction in the adjustment, operation, and maintenance of 

the specified equipment and system, including pertinent safety 

requirements.  Instructors shall be thoroughly familiar with all 

aspects of the installation, and shall be factory-trained in operating 

theory as well as practical operation and maintenance procedures. 

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

and approved by the COR at least 30 days prior to the planned training. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

- - - E N D - - - 
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SECTION 26 05 19 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

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

testing of the electrical conductors and cables for use in electrical 

systems rated 600 V and below, indicated as cable(s), conductor(s), 

wire, or wiring in this section. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: 

Requirements that apply to all sections of Division 26. 

B. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits 

for conductors and cables. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1.4 FACTORY TESTS 

A. Conductors and cables shall be thoroughly tested at the factory per 

NEMA to ensure that there are no electrical defects. Factory tests 

shall be certified.  

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate compliance with 

drawings and specifications. 

b. Submit the following data for approval: 
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1) Electrical ratings and insulation type for each conductor and 

cable. 

2) Splicing materials and pulling lubricant. 

2. Certifications: Two weeks prior to final inspection, submit the 

following.  

a. Certification by the manufacturer that the conductors and cables 

conform to the requirements of the drawings and specifications. 

b. Certification by the Contractor that the conductors and cables 

have been properly installed, adjusted, and tested. 

1.6 APPLICABLE PUBLICATIONS 

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

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

referenced. Publications are reference in the text by designation only. 

B. American Society of Testing Material (ASTM): 

D2301-10 Standard Specification for Vinyl Chloride Plastic 

Pressure-Sensitive Electrical Insulating Tape 

D2304-10 Test Method for Thermal Endurance of Rigid 

Electrical Insulating Materials 

D3005-10 Low-Temperature Resistant Vinyl Chloride Plastic 

Pressure-Sensitive Electrical Insulating Tape 

C. National Electrical Manufacturers Association (NEMA): 

WC 70-09 Power Cables Rated 2000 Volts or Less for the 

Distribution of Electrical Energy 

D. National Fire Protection Association (NFPA): 

70-11 National Electrical Code (NEC) 

E. Underwriters Laboratories, Inc. (UL): 

44-10 Thermoset-Insulated Wires and Cables 
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83-08 Thermoplastic-Insulated Wires and Cables 

467-07 Grounding and Bonding Equipment 

486A-486B-03 Wire Connectors 

486C-04 Splicing Wire Connectors 

486D-05 Sealed Wire Connector Systems 

486E-09 Equipment Wiring Terminals for Use with Aluminum 

and/or Copper Conductors 

493-07 Thermoplastic-Insulated Underground Feeder and 

Branch Circuit Cables 

514B-04 Conduit, Tubing, and Cable Fittings 

PART 2 - PRODUCTS  

2.1 CONDUCTORS AND CABLES 

A. Conductors and cables shall be in accordance with NEMA, UL, as 

specified herein, and as shown on the drawings. 

B. All conductors shall be copper. 

C. Single Conductor and Cable: 

1. No. 12 AWG: Minimum size, except where smaller sizes are specified 

herein or shown on the drawings. 

2. No. 8 AWG and larger: Stranded. 

3. No. 10 AWG and smaller: Solid; except shall be stranded for final 

connection to motors, transformers, and vibrating equipment. 

4. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated 

power systems. 

D. Color Code: 

1. No. 10 AWG and smaller: Solid color insulation or solid color 

coating. 
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2. No. 8 AWG and larger: Color-coded using one of the following 

methods: 

a. Solid color insulation or solid color coating. 

b. Stripes, bands, or hash marks of color specified. 

c. Color using 19 mm (0.75 inches) wide tape.  

3. For modifications and additions to existing wiring systems, color 

coding shall conform to the existing wiring system. 

4. Conductors shall be color-coded as follows: 

208/120 V Phase 480/277 V 

Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray* 

* or white with colored (other than green) tracer. 

5. Lighting circuit “switch legs”, and 3-way and 4-way switch 

“traveling wires,” shall have color coding that is unique and 

distinct (e.g., pink and purple) from the color coding indicated 

above. The unique color codes shall be solid and in accordance with 

the NEC. Coordinate color coding in the field with the COR. 

6. Color code for isolated power system wiring shall be in accordance 

with the NEC. 

2.2 SPLICES 

A. Splices shall be in accordance with NEC and UL. 

B. Above Ground Splices for No. 10 AWG and Smaller: 

1. Solderless, screw on, reusable pressure cable type, with integral 

insulation, approved for copper and aluminum conductors. 

2. The integral insulator shall have a skirt to completely cover the 

stripped conductors. 
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3. The number, size, and combination of conductors used with the 

connector, as listed on the manufacturer's packaging, shall be 

strictly followed. 

C. Above Ground Splices for No. 8 AWG to No. 4/0 AWG: 

1. Compression, hex screw, or bolt clamp type of high conductivity and 

corrosion resistant material, listed for use with copper and 

aluminum conductors. 

2. Insulate with materials approved for the particular use, location, 

voltage, and temperature. Insulation level shall be not less than 

the insulation level of the conductors being joined. 

3. Splice and insulation shall be product of the same manufacturer. 

4. All bolts, nuts, and washers used with splices shall be zinc-plated 

steel. 

D. Above Ground Splices for 250 kcmil and Larger: 

1. Long barrel “butt-splice” or “sleeve” type compression connectors, 

with minimum of two compression indents per wire, listed for use 

with copper and aluminum conductors. 

2. Insulate with materials approved for the particular use, location, 

voltage, and temperature. Insulation level shall be not less than 

the insulation level of the conductors being joined. 

3. Splice and insulation shall be product of the same manufacturer. 

E. Underground Splices for No. 10 AWG and Smaller: 

1. Solderless, screw on, reusable pressure cable type, with integral 

insulation. Listed for wet locations, and approved for copper and 

aluminum conductors. 

2. The integral insulator shall have a skirt to completely cover the 

stripped conductors. 
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3. The number, size, and combination of conductors used with the 

connector, as listed on the manufacturer's packaging, shall be 

strictly followed. 

F. Underground Splices for No. 8 AWG and Larger: 

1. Mechanical type, of high conductivity and corrosion resistant 

material. Listed for wet locations, and approved for copper and 

aluminum conductors. 

2. Insulate with materials approved for the particular use, location, 

voltage, and temperature. Insulation level shall be not less than 

the insulation level of the conductors being joined. 

3. Splice and insulation shall be product of the same manufacturer. 

G. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant, 

cold and weather resistant. 

2.3 CONNECTORS AND TERMINATIONS 

A. Mechanical type of high conductivity and corrosion resistant material, 

listed for use with copper and aluminum conductors. 

B. Long barrel compression type of high conductivity and corrosion 

resistant material, with minimum of two compression indents per wire, 

listed for use with copper and aluminum conductors. 

C. All bolts, nuts, and washers used to connect connections and 

terminations to bus bars or other termination points shall be zinc-

plated steel. 

2.4 CONTROL WIRING 

A. Unless otherwise specified elsewhere in these specifications, control 

wiring shall be as specified herein, except that the minimum size shall 

be not less than No. 14 AWG. 

B. Control wiring shall be sized such that the voltage drop under in-rush 

conditions does not adversely affect operation of the controls. 
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2.5 WIRE LUBRICATING COMPOUND 

A. Lubricating compound shall be suitable for the wire insulation and 

conduit, and shall not harden or become adhesive. 

B. Shall not be used on conductors for isolated power systems. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Install conductors in accordance with the NEC, as specified, and as 

shown on the drawings. 

B. Install all conductors in raceway systems. 

C. Splice conductors only in outlet boxes, junction boxes, pullboxes, 

manholes, or handholes. 

D. Conductors of different systems (e.g., 120 V and 277 V) shall not be 

installed in the same raceway. 

E. Install cable supports for all vertical feeders in accordance with the 

NEC. Provide split wedge type which firmly clamps each individual cable 

and tightens due to cable weight. 

F. In panelboards, cabinets, wireways, switches, enclosures, and equipment 

assemblies, neatly form, train, and tie the conductors with non-

metallic ties. 

G. For connections to motors, transformers, and vibrating equipment, 

stranded conductors shall be used only from the last fixed point of 

connection to the motors, transformers, or vibrating equipment. 

H. Use expanding foam or non-hardening duct-seal to seal conduits entering 

a building, after installation of conductors. 

I. Conductor and Cable Pulling: 

1. Provide installation equipment that will prevent the cutting or 

abrasion of insulation during pulling. Use lubricants approved for 

the cable. 

2. Use nonmetallic pull ropes. 
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3. Attach pull ropes by means of either woven basket grips or pulling 

eyes attached directly to the conductors. 

4. All conductors in a single conduit shall be pulled simultaneously. 

5. Do not exceed manufacturer’s recommended maximum pulling tensions 

and sidewall pressure values. 

J. No more than three branch circuits shall be installed in any one 

conduit. 

K. When stripping stranded conductors, use a tool that does not damage the 

conductor or remove conductor strands. 

3.2 INSTALLATION IN MANHOLES: NOT USED 

3.3 SPLICE AND TERMINATION INSTALLATION 

A. Splices and terminations shall be mechanically and electrically secure, 

and tightened to manufacturer’s published torque values using a torque 

screwdriver or wrench. 

B. Where the Government determines that unsatisfactory splices or 

terminations have been installed, replace the splices or terminations 

at no additional cost to the Government. 

3.4 CONDUCTOR IDENTIFICATION 

A. When using colored tape to identify phase, neutral, and ground 

conductors larger than No. 8 AWG, apply tape in half-overlapping turns 

for a minimum of 75 mm (3 inches) from terminal points, and in junction 

boxes, pullboxes, and manholes. Apply the last two laps of tape with no 

tension to prevent possible unwinding. Where cable markings are covered 

by tape, apply tags to cable, stating size and insulation type. 

3.5 FEEDER CONDUCTOR IDENTIFICATION 

A. In each interior pullbox and each underground manhole and handhole, 

install brass tags on all feeder conductors to clearly designate their 

circuit identification and voltage. The tags shall be the embossed 

type, 40 mm (1-1/2 inches) in diameter and 40 mils thick. Attach tags 

with plastic ties.  
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3.6 EXISTING CONDUCTORS 

A. Unless specifically indicated on the plans, existing conductors shall 

not be reused.  

3.7 CONTROL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, install control wiring 

and connect to equipment to perform the required functions as specified 

or as shown on the drawings.  

B. Install a separate power supply circuit for each system, except where 

otherwise shown on the drawings. 

3.8 CONTROL WIRING IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire markers shall correspond to 

those on the wiring diagrams used for installing the systems. 

C. Wire markers shall retain their markings after cleaning. 

D. In each manhole and handhole, install embossed brass tags to identify 

the system served and function. 

3.9 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's recommendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: Inspect physical condition. 

2. Electrical tests: 

a. After installation but before connection to utilization devices, 

such as fixtures, motors, or appliances, test conductors phase-

to-phase and phase-to-ground resistance with an insulation 

resistance tester.  Existing conductors to be reused shall also 

be tested.   

b. Applied voltage shall be 500 V DC for 300 V rated cable, and 1000 

V DC for 600 V rated cable. Apply test for one minute or until 

reading is constant for 15 seconds, whichever is longer. Minimum 
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insulation resistance values shall not be less than 25 megohms 

for 300 V rated cable and 100 megohms for 600 V rated cable. 

c. Perform phase rotation test on all three-phase circuits. 

- - - E N D - - - 
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SECTION 26 05 26 
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SECTION 26 05 26 
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

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

testing of grounding and bonding equipment, indicated as grounding 

equipment in this section.  

B. “Grounding electrode system” refers to grounding electrode conductors 

and all electrodes required or allowed by NEC, as well as made, 

supplementary, and lightning protection system grounding electrodes. 

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

and have the same meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: 

Requirements that apply to all sections of Division 26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit and 

boxes. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate compliance with 

drawings and specifications. 
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b. Submit plans showing the location of system grounding electrodes 

and connections, and the routing of aboveground and underground 

grounding electrode conductors. 

2. Test Reports: 

3. Certifications: 

a. Certification by the Contractor that the grounding equipment has 

been properly installed and tested.  

1.5 APPLICABLE PUBLICATIONS 

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

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

extent referenced. Publications are referenced in the text by 

designation only.  

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

B1-07 Standard Specification for Hard-Drawn Copper Wire 

B3-07 Standard Specification for Soft or Annealed Copper 

Wire 

B8-11 Standard Specification for Concentric-Lay-Stranded 

Copper Conductors, Hard, Medium-Hard, or Soft 

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

81-83 IEEE Guide for Measuring Earth Resistivity, Ground 

Impedance, and Earth Surface Potentials of a 

Ground System Part 1: Normal Measurements 

D. National Fire Protection Association (NFPA):  

70-11 National Electrical Code (NEC)  

70E-12 National Electrical Safety Code 

99-12 Health Care Facilities 

E. Underwriters Laboratories, Inc. (UL):  
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44-10  Thermoset Insulated Wires and Cables 

83-08  Thermoplastic Insulated Wires and Cables 

467-07  Grounding and Bonding Equipment  

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be insulated stranded copper, 

except that sizes No. 10 AWG and smaller shall be solid copper. 

Insulation color shall be continuous green for all equipment grounding 

conductors, except that wire sizes No. 4 AWG and larger shall be 

identified per NEC. 

B. Bonding conductors shall be bare stranded copper, except that sizes No. 

10 AWG and smaller shall be bare solid copper.  Bonding conductors 

shall be stranded for final connection to motors, transformers, and 

vibrating equipment.  

C. Conductor sizes shall not be less than shown on the drawings, or not 

less than required by the NEC, whichever is greater. 

D. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated 

power systems. 

2.2 GROUND CONNECTIONS 

A. Below Grade and Inaccessible Locations: Exothermic-welded type 

connectors.  

B. Above Grade: 

1. Bonding Jumpers: Listed for use with aluminum and copper conductors.  

For wire sizes No. 8 AWG and larger, use compression-type 

connectors.  For wire sizes smaller than No. 8 AWG, use mechanical 

type lugs.  Connectors or lugs shall use zinc-plated steel bolts, 

nuts, and washers.  Bolts shall be torqued to the values recommended 

by the manufacturer. 

2. Connection to Grounding Bus Bars: Listed for use with aluminum and 

copper conductors.  Use mechanical type lugs, with zinc-plated steel 
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bolts, nuts, and washers. Bolts shall be torqued to the values 

recommended by the manufacturer. 

3. Connection to Equipment Rack and Cabinet Ground Bars: Listed for use 

with aluminum and copper conductors.  Use mechanical type lugs, with 

zinc-plated steel bolts, nuts, and washers. Bolts shall be torqued 

to the values recommended by the manufacturer. 

2.3 EQUIPMENT RACK AND CABINET GROUND BARS 

A. Provide solid copper ground bars designed for mounting on the framework 

of open or cabinet-enclosed equipment racks.  Ground bars shall have 

minimum dimensions of 6.3 mm (0.25 inch) thick x 19 mm (0.75 inch) 

wide, with length as required or as shown on the drawings.  Provide 

insulators and mounting brackets. 

2.4 GROUND TERMINAL BLOCKS 

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

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

mechanical type lugs, with //zinc-plated//cadmium-plated// steel bolts, 

nuts, and washers. Bolts shall be torqued to the values recommended by 

the manufacturer. 

SPEC WRITER NOTE: Include VA Standard 
Detail on the drawings. Edit detail to 
suit project requirements. 

2.5 GROUNDING BUS BAR 

A. Pre-drilled rectangular copper bar with stand-off insulators, minimum 

6.3 mm (0.25 inch) thick x 100 mm (4 inches) high in cross-section, 

length as shown on the drawings, with hole size, quantity, and spacing 

per detail shown on the drawings.  Provide insulators and mounting 

brackets. 

SPEC WRITER NOTE: Delete between //      
// if not applicable to project. Also 
delete any other item or paragraph not 
applicable to the section and renumber 
the paragraphs. 

PART 3 - EXECUTION  

3.1 GENERAL  
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A. Install grounding equipment in accordance with the NEC, as shown on the 

drawings, and as specified herein.  

B. Equipment Grounding: Metallic piping, building structural steel, 

electrical enclosures, raceways, junction boxes, outlet boxes, 

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

with electrical circuits, shall be bonded and grounded.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

A. Make grounding connections, which are normally buried or otherwise 

inaccessible, by exothermic weld. 

3.3 RACEWAY  

A. Conduit Systems: 

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

shall contain an equipment grounding conductor.  

2. Non metallic conduit systems, except non-metallic feeder conduits 

that carry a grounded conductor from exterior transformers to 

interior or building-mounted service entrance equipment, shall 

contain an equipment grounding conductor. 

3. Metallic conduit that only contains a grounding conductor, and is 

provided for its mechanical protection, shall be bonded to that 

conductor at the entrance and exit from the conduit. 

4. Metallic conduits which terminate without mechanical connection to 

an electrical equipment housing by means of locknut and bushings or 

adapters, shall be provided with grounding bushings. Connect 

bushings with a equipment grounding conductor to the equipment 

ground bus. 

B. Feeders and Branch Circuits: Install equipment grounding conductors 

with all feeders, and power and lighting branch circuits.  

C. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each pullbox, junction 

box, outlet box, device box, cabinets, and other enclosures through 
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which the conductor passes (except for special grounding systems for 

intensive care units and other critical units shown).  

D. Fixed electrical appliances and equipment shall be provided with a 

ground lug for termination of the equipment grounding conductor.  

3.4 CORROSION INHIBITORS 

A. When making grounding and bonding connections, apply a corrosion 

inhibitor to all contact surfaces.  Use corrosion inhibitor appropriate 

for protecting a connection between the metals used. 

3.5 CONDUCTIVE PIPING  

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

grounding electrode system. Bonding connections shall be made as close 

as practical to the equipment ground bus.  

- - - E N D - - - 
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SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 
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SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

SPEC WRITER NOTE: Delete between // - 
//if not applicable to project. Also 
delete any other item or paragraph not 
applicable in the section and renumber 
the paragraphs. 

PART 1 - GENERAL 

1.1 DESCRIPTION 

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

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

raceway systems. Raceways are required for all wiring unless shown or 

specified otherwise. 

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

mean any or all of the raceway types specified. 

1.2 RELATED WORK  

A. Section 09 91 00, PAINTING: Identification and painting of conduit and 

other devices. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

section of Division 26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Size and location of main feeders. 
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b. Size and location of panels and pull-boxes. 

c. Layout of required conduit penetrations through structural 

elements. 

d. Submit the following data for approval: 

1) Raceway types and sizes. 

2) Conduit bodies, connectors and fittings. 

3) Junction and pull boxes, types and sizes. 

2. Certifications:  Two weeks prior to final inspection, submit the 

following:  

a. Certification by the Contractor that raceways, conduits, conduit 

bodies, connectors, fittings, junction and pull boxes, and all 

related equipment have been properly installed. 

1.5 APPLICABLE PUBLICATIONS 

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

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

extent referenced. Publications are referenced in the text by 

designation only. 

B. American National Standards Institute (ANSI): 

C80.1-05 Electrical Rigid Steel Conduit 

C80.3-05 Steel Electrical Metal Tubing 

C80.6-05 Electrical Intermediate Metal Conduit 

C. National Fire Protection Association (NFPA): 

70-11 National Electrical Code (NEC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05 Flexible Metal Conduit  

5-11 Surface Metal Raceway and Fittings 
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6-07 Electrical Rigid Metal Conduit - Steel 

50-95 Enclosures for Electrical Equipment 

360-13 Liquid-Tight Flexible Steel Conduit 

467-13 Grounding and Bonding Equipment 

514A-13 Metallic Outlet Boxes 

514B-12 Conduit, Tubing, and Cable Fittings 

514C-07 Nonmetallic Outlet Boxes, Flush-Device Boxes and 

Covers  

651-11 Schedule 40 and 80 Rigid PVC Conduit and Fittings 

651A-11 Type EB and A Rigid PVC Conduit and HDPE Conduit 

797-07 Electrical Metallic Tubing 

1242-06 Electrical Intermediate Metal Conduit - Steel 

E. National Electrical Manufacturers Association (NEMA): 

TC-2-13 Electrical Polyvinyl Chloride (PVC) Tubing and 

Conduit 

TC-3-13 PVC Fittings for Use with Rigid PVC Conduit and 

Tubing 

FB1-12 Fittings, Cast Metal Boxes and Conduit Bodies for 

Conduit, Electrical Metallic Tubing and Cable 

FB2.10-13 Selection and Installation Guidelines for Fittings 

for use with Non-Flexible Conduit or Tubing (Rigid 

Metal Conduit, Intermediate Metallic Conduit, and 

Electrical Metallic Tubing) 

FB2.20-12 Selection and Installation Guidelines for Fittings 

for use with Flexible Electrical Conduit and Cable 

F. American Iron and Steel Institute (AISI): 
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S100-2007 North American Specification for the Design of 

Cold-Formed Steel Structural Members 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size:  In accordance with the NEC, but not less than 13 mm 

(0.5-inch) unless otherwise shown.  Where permitted by the NEC, 13 mm 

(0.5-inch) flexible conduit may be used for tap connections to recessed 

lighting fixtures. 

B. Conduit: 

1. Size:  In accordance with the NEC, but not less than 13 mm (0.5-

inch). 

2. Rigid Steel Conduit (RMC):  Shall conform to UL 6 and ANSI C80.1. 

3. Rigid Intermediate Steel Conduit (IMC):  Shall conform to UL 1242 

and ANSI C80.6. 

4. Electrical Metallic Tubing (EMT):  Shall conform to UL 797 and ANSI 

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

permitted only with cable rated 600 V or less. 

5. Flexible Metal Conduit:  Shall conform to UL 1. 

6. Liquid-tight Flexible Metal Conduit:  Shall conform to UL 360. 

7. Direct Burial Plastic Conduit:  Shall conform to UL 651 and UL 651A, 

heavy wall PVC or high density polyethylene (PE). 

8. Surface Metal Raceway:  Shall conform to UL 5. 

C. Conduit Fittings:  

1. Rigid Steel and Intermediate Metallic Conduit Fittings:  

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Standard threaded couplings, locknuts, bushings, conduit bodies, 

and elbows: Only steel or malleable iron materials are 
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acceptable. Integral retractable type IMC couplings are also 

acceptable. 

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

metal wall of an enclosure. 

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

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

Bushings made entirely of metal or nonmetallic material are not 

permitted. 

e. Erickson (Union Type) and Set Screw Type Couplings:  Approved for 

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

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

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

conduit wall for positive ground.  Tightening of set screws with 

pliers is prohibited. 

f. Sealing Fittings:  Threaded cast iron type.  Use continuous 

drain-type sealing fittings to prevent passage of water vapor.  

In concealed work, install fittings in flush steel boxes with 

blank cover plates having the same finishes as that of other 

electrical plates in the room. 

2. Electrical Metallic Tubing Fittings:  

a. Fittings and conduit bodies shall meet the requirements of UL 

514B, ANSI C80.3, and NEMA FB1. 

b. Only steel or malleable iron materials are acceptable. 

c. Setscrew Couplings and Connectors:  Use setscrews of case-

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

wall of conduit for positive grounding. 

d. Indent-type connectors or couplings are prohibited. 

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

"pot metal" are prohibited. 

3. Flexible Metal Conduit Fittings: 
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a. Conform to UL 514B.  Only steel or malleable iron materials are 

acceptable. 

b. Clamp-type, with insulated throat. 

4. Liquid tight Flexible Metal Conduit Fittings: 

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Only steel or malleable iron materials are acceptable. 

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

plastic compression ring, and a gland for tightening.  Connectors 

shall have insulated throats. 

5. Direct Burial Plastic Conduit Fittings:  Fittings shall meet the 

requirements of UL 514C and NEMA TC3. 

6. Surface Metal Raceway Fittings:  As recommended by the raceway 

manufacturer.  Include couplings, offsets, elbows, expansion joints, 

adapters, hold-down straps, end caps, conduit entry fittings, 

accessories, and other fittings as required for complete system. 

7. Expansion and Deflection Couplings: 

a. Conform to UL 467 and UL 514B. 

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

contraction in any direction, and allow 30 degree angular 

deflections. 

c. Include internal flexible metal braid, sized to guarantee conduit 

ground continuity and a low-impedance path for fault currents, in 

accordance with UL 467 and the NEC tables for equipment grounding 

conductors. 

d. Jacket:  Flexible, corrosion resistant, watertight, moisture and 

heat-resistant molded rubber material with stainless steel jacket 

clamps. 

D. Conduit Supports: 
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1. Parts and Hardware:  Zinc coat or provide equivalent corrosion 

protection. 

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

assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple Conduit (Trapeze) Hangers:  Not less than 38 mm x 38 mm 

(1.5 x 1.5 inches), 12-gauge steel, cold-formed, lipped channels; 

with not less than 9 mm (0.375-inch) diameter steel hanger rods. 

4. Solid Masonry and Concrete Anchors:  Self drilling expansion 

shields, or machine bolt expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Rustproof cast metal where required by the NEC or shown on drawings. 

3. Sheet Metal Boxes:  Galvanized steel, except where shown on 

drawings. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. In accordance with UL, NEC, NEMA, as shown on drawings, and as 

specified herein. 

B. Install conduit as follows: 

1. In complete mechanically and electrically continuous runs before 

pulling in cables or wires. 

2. Unless otherwise indicated on the drawings or specified herein, 

installation of all conduits shall be concealed within finished 

walls, floors, and ceilings.  

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

replace the damaged conduits with new conduits. 
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4. Assure conduit installation does not encroach into the ceiling 

height head room, walkways, or doorways. 

5. Cut conduits square, ream, remove burrs, and draw up tight. 

6. Independently support conduit at 2.4 M (8 feet) on centers with 

specified materials and as shown on drawings.  

7. Do not use suspended ceilings, suspended ceiling supporting members, 

lighting fixtures, other conduits, cable tray, boxes, piping, or 

ducts to support conduits and conduit runs. 

8. Support within 300 mm (12 inches) of changes of direction, and 

within 300 mm (12 inches) of each enclosure to which connected. 

9. Close ends of empty conduits with plugs or caps at the rough in 

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

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

11. Secure conduits to cabinets, junction boxes, pull-boxes, and 

outlet boxes with bonding type locknuts.  For rigid steel and IMC 

conduit installations, provide a locknut on the inside of the 

enclosure, made up wrench tight.  Do not make conduit connections to 

junction box covers. 

12. Flashing of penetrations of the roof membrane is specified in 

Section 07 60 00, FLASHING AND SHEET METAL. 

13. Conduit bodies shall only be used for changes in direction, and 

shall not contain splices. 

C. Conduit Bends: 

1. Make bends with standard conduit bending machines. 

2. Conduit hickey may be used for slight offsets and for straightening 

stubbed out conduits. 

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

D. Layout and Homeruns: 
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1. Install conduit with wiring, including homeruns, as shown on 

drawings. 

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

only after drawings showing the proposed deviations have been 

submitted and approved by the COR. 

3.2 EXPOSED WORK INSTALLATION 

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

permitted in mechanical and electrical rooms. 

B. Conduit for Conductors Above 600 V:  Rigid steel. Mixing different 

types of conduits in the system is prohibited. 

C. Conduit for Conductors 600 V and Below:  Rigid steel, IMC, or EMT.  

Mixing different types of conduits in the system is prohibited. 

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

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

conduit straps. 

F. Support horizontal or vertical runs at not over 2.4 M (8 feet) 

intervals. 

G. Surface Metal Raceways:  Use only where shown on drawings. 

H. Painting: 

1. Paint exposed conduit as specified in Section 09 91 00, PAINTING. 

2. Paint all conduits containing cables rated over 600 V safety orange. 

Refer to Section 09 91 00, PAINTING for preparation, paint type, and 

exact color.  In addition, paint legends, using 50 mm (2 inch) high 

black numerals and letters, showing the cable voltage rating.  

Provide legends where conduits pass through walls and floors and at 

maximum 6 M (20 feet) intervals in between. 

3.3 MOTORS AND VIBRATING EQUIPMENT 

A. Use flexible metal conduit for connections to motors and other 

electrical equipment subject to movement, vibration, misalignment, 

cramped quarters, or noise transmission.  
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B. Use liquid tight flexible metal conduit for installation in exterior 

locations, moisture or humidity laden atmosphere, corrosive atmosphere, 

water or spray wash down operations, inside airstream of HVAC units, 

and locations subject to seepage or dripping of oil, grease, or water.  

C. Provide a green equipment grounding conductor with flexible and liquid-

tight flexible metal conduit. 

3.4 EXPANSION JOINTS 

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

structure on opposite sides of a building expansion joint require 

expansion and deflection couplings.  Install the couplings in 

accordance with the manufacturer's recommendations. 

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

both sides of the expansion joint.  Connect flexible metal conduits to 

junction boxes with sufficient slack to produce a 125 mm (5 inch) 

vertical drop midway between the ends of the flexible metal conduit.  

Flexible metal conduit shall have a green insulated copper bonding 

jumper installed. In lieu of this flexible metal conduit, expansion and 

deflection couplings as specified above are acceptable. 

C. Install expansion and deflection couplings where shown. 

3.5 CONDUIT SUPPORTS  

A. Safe working load shall not exceed one-quarter of proof test load of 

fastening devices. 

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

conduits. 

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

hangers that are designed to support a load equal to or greater than 

the sum of the weights of the conduits, wires, hanger itself, and an 

additional 90 kg (200 lbs).  Attach each conduit with U bolts or other 

approved fasteners. 

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

suspended ceiling T bars, angle supports, and similar items. 
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E. Fasteners and Supports in Solid Masonry and Concrete: 

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

in place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (0.25-inch) bolt size 

and not less than 28 mm (1.125 inch) in embedment. 

b. Power set fasteners not less than 6 mm (0.25-inch) diameter with 

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

c. Use vibration and shock-resistant anchors and fasteners for 

attaching to concrete ceilings. 

F. Hollow Masonry:  Toggle bolts.  

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

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

specifically designed and approved for the application. 

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

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

prohibited. 

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

conduit. 

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

except horizontal and vertical supports/fasteners within walls. 

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

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

cable and wire with fittings that include internal wedges and retaining 

collars. 

3.6 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush-mounted. 
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2. Provide raised covers for boxes to suit the wall or ceiling, 

construction, and finish. 

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

prevent damage to cables and wires during pulling-in operations or 

where more than the equivalent of 4-90 degree bends are necessary.  

C. Locate pullboxes so that covers are accessible and easily removed. 

Coordinate locations with piping and ductwork where installed above 

ceilings.  

D. Remove only knockouts as required.  Plug unused openings.  Use threaded 

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

boxes. 

E. Outlet boxes mounted back to back in the same wall are prohibited.  A 

minimum 600 mm (24 inch) center-to-center lateral spacing shall be 

maintained between boxes. 

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

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

Surface-mounted wall or ceiling boxes shall be installed with surface-

style flat or raised covers. 

G. Minimum size of outlet boxes for ground fault circuit interrupter 

(GFCI) receptacles is 100 mm (4 inches) square x 55 mm (2.125 inches) 

deep, with device covers for the wall material and thickness involved. 

H. Stencil or install phenolic nameplates on covers of the boxes 

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

I. On all branch circuit junction box covers, identify the circuits with 

black marker. 

- - - E N D - - - 
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	A. Site Preparation: Contractor shall completely prepare site for building operations, including demolition and removal of existing structures, and furnish labor and materials and perform work for Project 528-16-s02, Boiler Control Test Panels at the ...
	B. Site Visits: Visits to the site by Bidders are highly recommended and may be made only by appointment with the Project Manager/Contracting Officer’s Representative (COR).  Contact information for the COR is contained within the Scope of Work of the...
	C. Deleted.
	D. Before placement and installation of work subject to tests by testing laboratory or other parties retained by Department of Veterans Affairs, the Contractor shall notify the COR in sufficient time to enable testing laboratory personnel to be presen...
	E. Security: All employees of general contractor and subcontractors shall comply with VA security management program and obtain permission of the VA police, be identified by project and employer, and restricted from unauthorized access.  See Article 1...

	1.3 Statement of Bid Item(s)
	A. ITEM I, GENERAL CONSTRUCTION.
	B. ITEM II, Electrical Work.

	1.4 Scope of Effort
	A. See associated Scope of Work for VA Project: 528-16-s02 (Boiler Control Test Panels).
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	1.6 Construction Security Requirements
	A. Security Plan
	1. The security plan defines both physical and administrative security procedures that will remain effective for the entire duration of the project.
	2. The General Contractor is responsible for assuring that all sub-contractors working on the project and their employees also comply with these regulations.
	3. Employee Listing
	a. The General Contractor shall furnish to the COR and Contracting Officer lists of employees that will be or may be on the construction site(s).  The list shall:
	b. All sub-contractors, vendors and suppliers for the project shall furnish the same listing on their individual company letter heads to the GC whom will provide the lists to the COR and Contracting Officer.
	c. These lists shall be updated as necessary during the entire duration of the project.
	d. These lists shall be used by the COR to complete the key control and badge control records.
	e. These lists may be used by the contractor as a check list record of personnel on-site each day to be provided with the contractor’s Daily Log reports.
	f. These lists may be used by the contractor as a check list record of personnel on-site each day to be provided to the COR Field Office where normal daily sign in and sign out occurs.


	B. Security Procedures
	1. General Contractor’s employees shall not enter the project site without appropriate badge (See paragraph D: Badge Control).  They may also be subject to inspection of their personal effects when entering or leaving the project site.
	2. Before starting work the General Contractor shall give one week’s notice to the Contracting Officer so that security arrangements can be provided for the employees.  The required General Contractor Employee List (paragraph A.3) must be received by ...
	3. For working outside the “regular hours” as defined in the contract, The General Contractor shall provide a request for approval 14 calendar days prior to the requested date, to the Contracting Officer and COR, so that security, escort and other app...
	4. No photography of VA premises is allowed without written permission of the Contracting Officer.
	5. VA reserves the right to close down or shut down the project site and order General Contractor’s employees off the premises in the event of a national emergency.  The General Contractor may return to the site only with the written approval of the C...

	C. Guards
	1. The General Contractor shall not be required to provide unarmed guards at the project site 24 hours a days, 7 days a week or after construction hours.
	2. Any guard provided shall have communication devices to report events as directed by VA Police.
	3. The General Contractor is not required to install equipment for recording guard rounds to ensure systematic checking of the premises.
	4. The General Contractor may need to provide a guard as required by the contract drawings and specifications, including specification sections for Asbestos Abatement.

	D. Badge Control
	1. General: Identification badges (Photo and Orange Temporary) will identify contractor and sub-contractor employees as personnel authorized to be conducting work on the Medical Center campus. Assigned/issued badges shall be worn by contractor employe...
	2. Orange Temporary Badges: Contractor may be issued identification badges for their employees and sub-contractor employees through the COR.  Badges are individually numbered and will be assigned to individual employees by name.  All badges must be tu...
	3. Photo Identification Badges: Contractor may be issued identification badges for their employees and sub-contractor employees by the VA Police after required safety training has been completed (See Section 01 35 26 – SAFETY REQUIREMENTS).  Badges wi...

	E. Key Control
	1. The General Contractor shall provide duplicate keys and lock combinations to the Contracting Officer and the COR  for the purpose of security inspections of every area of project including tool boxes and parked machines and take any emergency action.
	2. The General Contractor shall turn over all permanent lock cylinders to the VA locksmith for permanent installation. See Section 08 71 00, DOOR HARDWARE and coordinate.
	3. Contractor may be issued keys and/or keycard for construction through the COR and Contracting Officer.  All keys and/or keycard must be turned in at the end of Contract.  Any key and/or keycard assigned to the contractor, which is lost or stolen wi...

	F. Document Control
	1. Before starting any work, the General Contractor/Sub Contractors shall submit an electronic security memorandum describing the approach to following goals and maintaining confidentiality of “sensitive information”.
	2. The General Contractor is responsible for safekeeping of all drawings, project manual and other project information.  This information shall be shared only with those with a specific need to accomplish the project.
	3. Certain documents, sketches, videos or photographs and drawings may be marked “Law Enforcement Sensitive” or “Sensitive Unclassified”.  Secure such information in separate containers and limit the access to only those who will need it for the proje...
	4. These security documents shall not be removed or transmitted from the project site without the written approval of Contracting Officer.
	5. All paper waste or electronic media such as CD’s and diskettes shall be shredded and destroyed in a manner acceptable to the VA.
	6. Notify Contracting Officer and Site Security Officer immediately when there is a loss or compromise of “sensitive information”.
	7. All electronic information shall be stored in specified location following VA standards and procedures using an Engineering Document Management Software (EDMS).

	G. Motor Vehicle Restrictions
	1. Vehicle authorization request shall be required for any vehicle entering the site and such request shall be submitted 24 hours before the date and time of access. Access shall be restricted to picking up and dropping off materials and supplies.
	2. Two permits shall be issued for General Contractor and its employees for parking in designated areas only.
	3. Contractors will register their vehicle(s) with Facilities Management Service.  Contractors are prohibited from parking in patient/visitor and employee parking areas.  Parking, if available, shall be in designated locations only.  Violators will be...


	1.7 Operations and Storage Areas
	A. The Contractor shall confine all operations (including storage of materials) on Government premises to areas authorized or approved by the Contracting Officer. The Contractor shall hold and save the Government, its officers and agents, free and har...
	B. Temporary buildings (e.g., storage sheds, shops, offices) and utilities may be erected by the Contractor only with the approval of the Contracting Officer and shall be built with labor and materials furnished by the Contractor without expense to th...
	C. The Contractor shall, under regulations prescribed by the Contracting Officer, use only established roadways, or use temporary roadways constructed by the Contractor when and as authorized by the COR and Contracting Officer. When materials are tran...
	D. Working space and space available for storing materials shall be as determined by the COR.
	E. Construction workers are subject to rules of Medical Center applicable to their conduct.
	F. Execute work so as to interfere as little as possible with normal functioning of Medical Center as a whole, including operations of utility services, fire protection systems and any existing equipment, and with work being done by others. Use of equ...
	1. Do not store materials and equipment in other than assigned areas.
	2. Provide unobstructed access to Medical Center areas required to remain in operation.
	3. Where access by Medical Center personnel to vacated portions of buildings is not required, storage of Contractor's materials and equipment will be permitted subject to fire and safety requirements.

	G. Phasing: The Medical Center must maintain its operation 24 hours a day 7 days a week.  Therefore, any interruption in service must be scheduled and coordinated with the COR to ensure that no lapses in operation occur.  It is the CONTRACTOR'S respon...
	1. To insure such executions, Contractor shall furnish the COR with a schedule of approximate  dates on which the Contractor intends to accomplish work in each specific area of site, building or portion thereof. In addition, Contractor shall notify th...
	2. The contractor is to submit his phasing schedule in writing to the Contracting Officer for review and approval no later than twenty-one    (21) calendar days after issuance of the Notice to Proceed.  This includes utility outages and access closures.
	3. All work, such as corridor work, which is outside the main construction area, shall be done on evenings or weekends, so as not to disrupt the normal operations.
	4. The contractor shall have all submittals completed and turned in to the Government for review by the A/E firm no later than thirty (30) calendar days from the date of the signed Notice to Proceed.  The government will return submittals within twent...
	5. All renovation activities will take place at a busy Medical Center.  The contractor shall not interfere with existing, on-going functions, or normal activity of the hospital.  The contractor will provide walk-off mats for dust control, appropriate ...
	6. No work shall start until the preconstruction survey and inspection is completed.
	7. The Contractor shall provide a detailed asbestos abatement schedule, if required by the project scope.
	8. Any utility service, parking lot, roadway, loading dock, and/or Grounds interruptions requests shall be submitted in writing twenty-one (21) calendar days in advance of the planned utility interruption/access closure.
	9. Set up phasing by buildings, wings, floors, or areas in accordance with information received from the Medical Center through the COR and the Contracting Officer.

	H. Occupied Buildings: Building 1 will be occupied during performance of work; but immediate areas of alterations will be vacated.
	I. Construction Fence: Before construction operations begin, Contractor shall provide a chain link construction fence, 2.1m (seven feet) minimum height, around the construction area indicated on the drawings. Provide gates as required for access with ...
	J. Deleted
	K. Existing Utilities Services: Maintain existing utility services for Medical Center at all times. Provide temporary facilities, labor, materials, equipment, connections, and utilities to assure uninterrupted services. Where necessary to cut existing...
	1. No utility service such as water, gas, steam, sewers or electricity, or fire protection systems and communications systems may be interrupted without prior approval of the COR and Contracting Officer. Electrical work shall be accomplished with all ...
	2. Contractor shall submit a request to interrupt any such services to the COR, in writing, 14 calendar days in advance of proposed interruption. Request shall state reason, date, exact time of, and approximate duration of such interruption.
	3. Contractor will be advised (in writing) of approval of request, or of which other date and/or time such interruption will cause least inconvenience to operations of Medical Center. Interruption time approved by Medical Center may occur at other tha...
	4. Major interruptions of any system must be requested, in writing, at least 21 calendar days prior to the desired time and shall be performed as directed by the COR.
	5. In case of a contract construction emergency, service will be interrupted on approval of COR. Such approval will be confirmed in writing as soon as practical.  On the next business day, the contractor’s Daily Log report shall explain the circumstan...
	6. Whenever it is required that a connection fee be paid to a public utility provider for new permanent service to the construction project, for such items as water, sewer, electricity, gas or steam, payment of such fee shall be the responsibility of ...

	L. Abandoned Lines: All service lines such as wires, cables, conduits, ducts, pipes and the like, and their hangers or supports, which are to be abandoned but are not required to be entirely removed, shall be sealed, capped or plugged at the main, bra...
	M. Roads, Parking Lots, Docks and Grounds: To minimize interference of construction activities with flow of Medical Center traffic, comply with the following:
	1. Deleted
	2. Method and scheduling of required cutting, altering and removal of existing roads, walks and entrances must be approved by the COR.
	3. Interruptions of these areas must be requested, in writing, at least 21 calendar days prior to the desired time and shall be performed as directed by the COR and Contracting Officer.
	4. Interruptions will follow the same procedures as outlined in Article 1.6 Operations and Storage Areas, Section N.2 Existing Utility Services.

	N. Deleted

	1.8 Alterations
	A. Survey: Before any work is started, the Contractor shall make a thorough survey with the COR and Contracting Officer, of buildings, grounds, areas of buildings and grounds in which alterations occur and areas which are anticipated routes of access,...
	1. Existing condition and types of resilient flooring, doors, windows, walls and other surfaces not required to be altered throughout // affected areas of building(s) and grounds. //
	2. Existence and conditions of items such as plumbing fixtures and accessories, electrical fixtures, equipment, venetian blinds, shades, etc., required by drawings to be either reused or relocated, or both.
	3. Shall note any discrepancies between drawings and existing conditions at site(s).
	4. Shall designate areas for working space, materials storage and routes of access to areas within buildings where alterations occur and which have been agreed upon by Contractor, COR and Contracting Officer.

	B. Relocated Items: Any items required by drawings to be either reused or relocated or both, found during this survey to be nonexistent, or in opinion of COR and Contracting Officer, to be in such condition that their use is impossible or impractical,...
	C. Deleted
	D. Protection: Provide the following protective measures:
	1. Wherever existing roof surfaces are disturbed they shall be protected against water infiltration. In case of leaks, they shall be repaired immediately upon discovery.
	2. Temporary protection against damage for portions of existing structures and grounds where work is to be done, materials handled and equipment moved and/or relocated.
	3. Protection of interior of existing structures at all times, from damage, dust and weather inclemency. Wherever work is performed, floor surfaces that are to remain in place shall be adequately protected prior to starting work, and this protection s...
	4. Once the contractor is notified by the VA of problems or damage to VA property, the contractor shall take immediate corrective action to protect and restore said property.  During normal duty hours, corrective action shall be initiated within two (...
	5. Dampen debris to keep down dust and provide temporary construction, dust-proof, asbestos containment, smoke rated, and/or fire rated barriers where specified, where indicated on the drawings, and as directed by the COR.  Access doors in barriers sh...
	6. Block off all ducts and diffusers to prevent circulation of dust into occupied areas during construction.  Provide Negative Air Machines as specified, to maintain negative pressure within the construction area(s).
	7. The contractor shall not allow trash and debris to accumulate on the job site.  As a minimum, trash and debris shall be removed once daily, with no flammable materials or trash left on the construction site overnight.  All debris shall be removed f...


	1.9 Disposal and Retention
	A. Materials and equipment accruing from work removed and from demolition of buildings or structures, or parts thereof, shall be disposed of as follows:
	1. Reserved items which are to remain property of the Government are identified by attached tags, noted on drawings, and/or in specifications as items to be stored. Items that remain property of the Government shall be removed or dislodged from presen...
	2. Items not reserved shall become property of the Contractor and be removed by Contractor from Medical Center.
	3. Items of portable equipment and furnishings located in rooms and spaces in which work is to be done under this contract shall remain the property of the Government. When rooms and spaces are vacated by the Department of Veterans Affairs during the ...
	4. During above ceiling work, the contractor will have to clear rooms, protect VA property and finishes, and move furnishings as necessary to protect the area an items from dust and debris, in the performance of the work above the ceiling.
	5. Deleted


	1.10 Protection of Existing Vegetation, Structures, Equipment, Utilities, And Improvements: NOT USED
	1.11 Restoration
	A. Remove, cut, alter, replace, patch and repair existing work as necessary to install new work. Except as otherwise shown or specified, do not cut, alter or remove any structural work, and do not disturb any ducts, plumbing, steam, gas, or electric w...
	B. Upon completion of contract, deliver work complete and undamaged. Existing work (walls, ceilings, partitions, floors, mechanical and electrical work, lawns, paving, roads, walks, etc.) disturbed or removed as a result of performing required new wor...
	C. At Contractor's own expense, Contractor shall immediately restore to service and repair any damage caused by Contractor's workmen to existing piping and conduits, wires, cables, etc., of utility services or of fire protection systems and communicat...
	D. Expense of repairs to such utilities and systems not shown on drawings or locations of which are unknown will be covered by adjustment to contract time and price in accordance with clause entitled "CHANGES" (FAR 52.243-4 and VAAR 852.236-88) and "D...

	1.12 Physical Data
	A. Data and information furnished or referred to below, in the contract specification sections, on the contract drawings, and/or in other VA furnished documentation is for the Contractor's information. The Government shall not be responsible for any i...

	1.13 Professional Surveying Services: NOT USED
	1.14 Layout of Work: NOT USED
	1.15 As-Built Drawings
	A. The contractor shall maintain two full size sets of as-built drawings which will be kept current during construction of the project, to include all contract changes, modifications and clarifications.
	B. All variations shall be shown in the same general detail as used in the contract drawings. To insure compliance, as-built drawings shall be made available for the COR’s review, as often as requested.
	C. Contractor shall deliver two approved completed sets of as-built drawings in the electronic version (scanned PDF) to the COR within 15 calendar days after each completed phase and after the acceptance of the project by the COR.
	D. Upon completion of the project and before final settlement, Contractor shall deliver two (2) approved completed detailed sets of as-built drawings to the COR and Contracting Officer within fifteen calendar days after project acceptance.  These draw...
	E. Paragraphs A, B, C, & D shall also apply to all shop drawings and installation drawings provided by equipment suppliers and vendors.

	1.16 Use of Roadways
	A. For hauling, use only established public roads and roads and parking lots on Medical Center property and, when authorized by the COR, such temporary roads which are necessary in the performance of contract work. Temporary roads shall be constructed...
	B. When new permanent roads are to be a part of this contract, Contractor may construct them immediately for use to facilitate building operations. These roads may be used by all who have business thereon within zone of building operations.
	C. When certain buildings (or parts of certain buildings) are required to be completed in advance of general date of completion, all roads leading thereto must be completed and available for use at time set for completion of such buildings or parts th...

	1.17 COR’s Field Office
	A. The COR’s field office is physically located on site at the Medical Center.  The physical address of the Facilities Management Services (FMS), Project Section (138P) is:
	1. Buffalo VAMC: 3495 Bailey Avenue, Buffalo, NY 14215
	2. Batavia VAMC: 222 Richmond Ave, Batavia, NY 14020


	1.18 Temporary Use of Mechanical and Electrical Equipment
	A. Use of new installed mechanical and electrical equipment to provide heat, ventilation, plumbing, light and power will be permitted subject to written approval and compliance with the following provisions:
	1. Permission to use each unit or system must be given by COR in writing. If the equipment is not installed and maintained in accordance with the written agreement and following provisions, the COR will withdraw permission for use of the equipment.
	2. Electrical installations used by the equipment shall be completed in accordance with the drawings and specifications to prevent damage to the equipment and the electrical systems, i.e. transformers, relays, circuit breakers, fuses, conductors, moto...
	3. Units shall be properly lubricated, balanced, and aligned. Vibrations must be eliminated.
	4. Automatic temperature control systems for preheat coils shall function properly and all safety controls shall function to prevent coil freeze up damage.  ALL controls for the equipment shall be functioning properly to prevent damage to the equipment.
	5. The air filtering system utilized shall be that which is designed for the system when complete, and all filter elements shall be replaced at completion of construction and prior to testing and balancing of system.
	6. All components of heat production and distribution system, metering equipment, condensate returns, and other auxiliary facilities used in temporary service shall be cleaned prior to use; maintained to prevent corrosion internally and externally dur...

	B. Prior to final inspection, the equipment or parts used which show wear and tear beyond normal, shall be replaced with identical replacements, at no additional cost to the Government.
	C. This paragraph shall not reduce the requirements of the mechanical and electrical specifications sections.
	D. Any damage to the equipment or excessive wear due to prolonged use will be repaired replaced by the contractor at the contractor’s expense.

	1.19 Temporary Use of Existing Elevators: NOT USED
	1.20 Temporary Use of New Elevators: NOT USED
	1.21 Temporary Toilets
	A. Provide where directed, (for use of all Contractor's workmen) ample temporary sanitary toilet accommodations with suitable sewer and water connections; or, when approved by COR, provide suitable dry closets where directed. Keep such places clean an...
	B. Contractor may have for use of Contractor's workmen, such toilet accommodations as may be assigned to Contractor by Medical Center. Contractor shall keep such places clean and be responsible for any damage done thereto by Contractor's workmen. Fail...

	1.22 Availability and Use of Utility Services
	A. The Government shall make all reasonably required amounts of utilities available to the Contractor from existing outlets and supplies, as specified in the contract. The amount to be paid by the Contractor for chargeable electrical services shall be...
	B. Temporary Utilities: The Contractor, at Contractor's expense and in a workmanlike manner, in compliance with code and as satisfactory to the Contracting Officer, shall install and maintain all necessary temporary connections and distribution lines,...
	C. Meters: Contractor shall install meters at Contractor's expense and furnish the Medical Center a monthly record of the Contractor's usage of electricity as hereinafter specified.
	D. Deleted.
	E. Electricity (for Construction and Testing): Furnish all temporary electric services.
	1. Obtain electricity by connecting to the Medical Center electrical distribution system. The Contractor shall meter and pay for electricity required for electric cranes and hoisting devices, electrical welding devices and any electrical heating devic...

	F. Water (for Construction and Testing): Furnish temporary water service.
	1. Obtain water by connecting to the Medical Center water distribution system. Provide reduced pressure backflow preventer at each connection as per code. Water is available at no cost to the Contractor.
	2. Maintain connections, pipe, fittings and fixtures and conserve water-use so none is wasted. Failure to stop leakage or other wastes will be cause for revocation (at COR discretion) of use of water from Medical Center's system.

	G. Steam: Furnish steam system for testing required in various sections of specifications.
	1. Obtain steam for testing by connecting to the Medical Center steam distribution system. Steam is available at no cost to the Contractor.  The Contractor may connect to existing systems at their own expense.
	2. Maintain connections, pipe, fittings and fixtures and conserve steam use so none is wasted. Failure to stop leakage or other waste will be cause for revocation (at the COR and Contracting Officer discretion), of use of steam from the Medical Center...

	H. Fuel: Natural and LP gas and burner fuel oil required for boiler cleaning, normal initial boiler-burner setup and adjusting, and for performing the specified boiler tests will be furnished by the Government. Fuel required for prolonged boiler-burne...
	I. Sewer: Furnish temporary sewer service.
	1. Sewer/sanitary waste service may be obtained (site dependent) by connecting to the Medical Center sewer/sanitary waste distribution system. Provide backflow preventer at each connection as required.  Provide cleanouts at each connection.  Sewer is ...
	2. Maintain connections, pipe, fittings and fixtures and conserve water use so none is wasted. Failure to stop leakage or other wastes will be cause for revocation (at the COR and Contracting Officer discretion) of use of sewer/sanitary waste from the...
	3. Contractor may need to obtain a storage tank for sewer services and have it pumped out as necessary, at their own expense.

	J. Connections: ALL connections to and disconnections from existing utility services shall be coordinated per this specification section.  Refer to Article 1.6 Operations and Storage Areas, paragraphs for Utility Services, Existing Utility Services, A...

	1.23 New Telephone Equipment: NOT USED
	1.24 Tests / Commissioning
	A. As per specification section 23 05 93 the contractor shall provide a written testing and commissioning plan complete with component level, equipment level, sub-system level and system level breakdowns.  The plan will provide a schedule and a writte...
	B. Pre-test mechanical and electrical equipment and systems and make corrections required for proper operation of such systems before requesting final tests. Final test will not be conducted unless pre tested. A copy of the testing agency field report...
	C. Conduct final tests required in various sections of specifications in presence of an authorized representative of the Contracting Officer. Contractor shall furnish all labor, materials, equipment, instruments, and forms, to conduct and record such ...
	D. Mechanical and electrical systems shall be balanced, controlled and coordinated. A system is defined as the entire system which must be coordinated to work together during normal operation to produce results for which the system is designed. For ex...
	E. All related components as defined above shall be functioning when any system component is tested. Tests shall be completed within a reasonably period of time during which operating and environmental conditions remain reasonably constant and are typ...
	F. Individual test result of any component, where required, will only be accepted when submitted with the test results of related components and of the entire system.

	1.25 Instructions
	A. Contractor shall furnish Maintenance and Operating manuals (hard copies and electronic) and verbal instructions when required by the various sections of the specifications and as hereinafter specified.
	B. Manuals: Maintenance and operating manuals and one compact disc (four hard copies and one electronic copy each) for each separate piece of equipment shall be delivered to the COR coincidental with the delivery of the equipment to the job site. Manu...
	C. Instructions: Contractor shall provide qualified, factory trained manufacturers' representatives to give detailed training to assigned Department of Veterans Affairs personnel in the operation and complete maintenance for each piece of equipment. A...

	1.26 Government-Furnished Property
	A. The Government shall deliver to the Contractor, the Government furnished property shown on the Schedule and/or drawings.
	B. Equipment furnished by Government to be installed by Contractor will be furnished to Contractor at the Medical Center.
	C. Contractor shall be prepared to receive this equipment from Government and store or place such equipment not less than 90 calendar days before Completion Date of project.
	D. Storage space for equipment will be provided by the Government and the Contractor shall be prepared to unload and store such equipment therein upon its receipt at the Medical Center.
	E. Notify Contracting Officer in writing, 60 calendar days in advance, of date on which Contractor will be prepared to receive equipment furnished by Government. Arrangements will then be made by the Government for delivery of equipment.
	1. Immediately upon delivery of equipment, Contractor shall arrange for a joint inspection thereof with a representative of the Government. At such time the Contractor shall acknowledge receipt of equipment described, make notations, and immediately f...
	2. Contractor thereafter is responsible for such equipment until such time as acceptance of contract work is made by the Government.

	F. Equipment furnished by the Government will be delivered in a partially assembled (knock down) condition in accordance with existing standard commercial practices, complete with all fittings, fastenings, and appliances necessary for connections to r...
	G. Completely assemble and install the Government furnished equipment in place ready for proper operation in accordance with specifications and drawings.
	H. Furnish supervision of installation of equipment at construction site by qualified factory trained technicians regularly employed by the equipment manufacturer.

	1.27 Relocated Equipment and Items
	A. Contractor shall disconnect, dismantle as necessary, remove and reinstall in new location, all existing equipment and items indicated by symbol "R" or otherwise shown to be relocated by the Contractor.
	B. Perform relocation of such equipment or items at such times and in such a manner as directed by the COR.
	C. Suitably cap existing service lines, such as steam, condensate return, water, drain, gas, air, vacuum and/or electrical, at the main whenever such lines are disconnected from equipment to be relocated. Remove abandoned lines in finished areas and c...
	D. Provide all mechanical and electrical service connections, fittings, fastenings and any other materials necessary for assembly and installation of relocated equipment; and leave such equipment in proper operating condition.
	E. Deleted
	F. All service lines such as noted above for relocated equipment shall be in place at point of relocation ready for use before any existing equipment is disconnected. Make relocated existing equipment ready for operation or use immediately after reins...

	1.28 Storage Space for Department of Veterans Affairs Equipment: Not Used
	1.29 Construction Sign – Exterior: NOT USED
	1.30 Construction Area Entrance Safety Signs: Not Used
	1.31 Safety Sign: Not Used
	1.32 Photographic Documentation
	A. During the construction period through completion, provide photographic documentation of construction progress and at selected milestones including electronic indexing, navigation, storage and remote access to the documentation, as per these specif...
	1. Demonstrable minimum experience of three (3) years in operation providing documentation and advanced indexing/navigation systems including a representative portfolio of construction projects of similar type, size, duration and complexity as the Pro...
	2. Demonstrable ability to service projects throughout North America, which shall be demonstrated by a representative portfolio of active projects of similar type, size, duration and complexity as the Project.

	B. Photographic documentation elements:
	1. Each digital image shall be taken with a professional grade camera with minimum size of 6 megapixels (MP) capable of producing 200x250mm (8 x 10 inch) prints with a minimum of 2272 x 1704 pixels and 400x500mm (16 x 20 inch) prints with a minimum 25...
	2. Indexing and navigation system shall utilize actual AUTOCAD construction drawings, making such drawings interactive on an on-line interface.  For all documentation referenced herein, indexing and navigation must be organized by both time (date-stam...
	3. Documentation shall combine indexing and navigation system with inspection-grade digital photography designed to capture actual conditions throughout construction and at critical milestones.  Documentation shall be accessible on-line through use of...
	4. Before construction, the building pad, adjacent streets, roadways, parkways, driveways, curbs, sidewalks, landscaping, adjacent utilities and adjacent structures surrounding the building pad and site shall be documented. Overlapping photographic te...
	5. Construction progress for all trades shall be tracked at pre-determined intervals, but not less than once every thirty (30) calendar days (“Progressions”).  Progression documentation shall track both the exterior and interior construction of the bu...
	6. As-built condition of pre-foundation utilities and site utilities shall be documented prior to pouring footers, placing concrete and/or backfilling.  This process shall include all underground and in-slab utilities within the building(s) envelope(s...
	7. As-built conditions of mechanical, electrical, plumbing and all other systems shall be documented post-inspection and pre-insulation, sheet rock or dry wall installation.  This process shall include all finished systems located in the walls and cei...
	8. As-built conditions of exterior skin and elevations shall be documented with an increased concentration of digital photographs as directed by the COR in order to capture pre-determined focal points, such as waterproofing, window flashing, radiused ...
	9. As-built finished conditions of the interior of each building including floors, ceilings and walls shall be documented at certificate of occupancy or equivalent, or just prior to occupancy, or both, as directed by the COR. Overlapping photographic ...
	10. Miscellaneous events that occur during any Contractor site visit, or events captured by the Department of Veterans Affairs independently, shall be dated, labeled and inserted into a Section in the navigation structure entitled “Slideshows,” allowi...
	11. Customizable project-specific digital photographic documentation of other details or milestones. Indexing and navigation accomplished through interactive architectural plans.
	12. Monthly (29 max) exterior progressions (360 degrees around the project) and slideshows (all elevations and building envelope).  The slideshows allow for the inclusion of Department of Veterans Affairs pictures, aerial photographs, and timely image...
	13. Weekly (21 Max) Site Progressions - Photographic documentation capturing the project at different stages of construction. These progressions shall capture underground utilities, excavation, grading, backfill, landscaping and road construction thro...
	14. Regular (8 max) interior progressions of all walls of the entire project to begin at time of substantial framed or as directed by the COR through to completion.
	15. Detailed Exact-Built of all Slabs for all project slab pours just prior to placing concrete or as directed by the COR.
	16. Detailed Interior exact built overlapping photos of the entire building to include documentation of all mechanical, electrical and plumbing systems in every wall and ceiling, to be conducted after rough-ins are complete, just prior to insulation a...
	17. Finished detailed Interior exact built overlapping photos of all walls, ceilings, and floors to be scheduled by COR prior to occupancy.
	18. In event a greater or lesser number of images than specified above are required by the COR, adjustment in contract price will be made in accordance with clause entitled "CHANGES" (FAR 52.243-4 and VAAR 852.236-88).

	C. Images shall be taken by a commercial photographer and must show distinctly, at as large a scale as possible, all parts of work embraced in the picture.
	D. Coordination of photo shoots is accomplished through COR.  Contractor shall also attend construction team meetings as necessary. Contractor’s operations team shall provide regular updates regarding the status of the documentation, including photo s...
	E. Contractor shall provide all on-line domain/web hosting, security measures, and redundant server back-up of the documentation.
	F. Contractor shall provide technical support related to using the system or service.
	G. Upon completion of the project, final copies of the documentation (the “Permanent Record”) with the indexing and navigation system embedded (and active) shall be provided in an electronic media format, typically a DVD or external hard-drive. Perman...

	1.33 Final Elevation Digital Images: NOT USED
	1.34 Historic Preservation: NOT USED
	1.35 VA Tririga CPMS: NOT USED
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	Table of Contents
	1.1 Applicable Publications
	A. Latest publications listed below form part of this Article to extent referenced. Publications are referenced in text by basic designations only.
	B. American Society of Safety Engineers (ASSE)
	C. American Society for Testing and Materials (ASTM)
	D. The Facilities Guidelines Institute (FGI)
	E. National Fire Protection Association (NFPA)
	F. New York Code of Rules and Regulations (NYCRR)
	G. The Joint Commission (TJC)
	H. U.S. Nuclear Regulatory Commission
	I. U.S. Occupational Safety and Health Administration (OSHA):
	J. U.S Environmental Protection Agency (EPA)
	K. Veteran Health Administration

	1.2 Definitions
	A. Critical Lift. A lift with the hoisted load exceeding 75% of the crane’s maximum capacity; lifts made out of the view of the operator (blind picks); lifts involving two or more cranes; personnel being hoisted; and special hazards such as lifts over...
	B. OSHA “Competent Person” (CP). One who is capable of identifying existing and predictable hazards in the surroundings and working conditions which are unsanitary, hazardous or dangerous to employees, and who has the authorization to take prompt corr...
	C. "Qualified Person". One who, by possession of a recognized degree, certificate, or professional standing, or who by extensive knowledge, training and experience, has successfully demonstrated his ability to solve or resolve problems relating to the...
	D. High Visibility Accident. Any mishap which may generate publicity or high visibility.
	E. Accident/Incident Criticality Categories:
	1. No impact – near miss incidents that should be investigated but are not required to be reported to the VA;
	2. Minor incident/impact – incidents that require first aid or result in minor equipment damage (less than $5000). These incidents must be investigated but are not required to be reported to the VA;
	3. Moderate incident/impact – Any work-related injury or illness that results in (a) through (g) below. These incidents must be investigated and are required to be reported to the VA;
	a. Days away from work (any time lost after day of injury/illness onset);
	b. Restricted work;
	c. Transfer to another job;
	d. Medical treatment beyond first aid;
	e. Loss of consciousness;
	f. A significant injury or illness diagnosed by a physician or other licensed health care professional, even if it did not result in (a) through (e) above or,
	g. Any incident that leads to major equipment damage (greater than $5000).

	4. Major incident/impact – Any mishap that leads to fatalities, hospitalizations, amputations, and losses of an eye as a result of contractors’ activities. Or any incident which leads to major property damage (greater than $20,000) and/or may generate...

	F. Medical Treatment. Treatment administered by a physician or by registered professional personnel under the standing orders of a physician. Medical treatment does not include first aid treatment even through provided by a physician or registered per...

	1.3 Regulatory Requirements
	A. In addition to the detailed requirements included in the provisions of this contract, comply with 29 CFR 1926, comply with 29 CFR 1910 as incorporated by reference within 29 CFR 1926, comply with ASSE A10.34, and all applicable federal, state, and ...

	1.4 Submittals
	A. Accident Prevention Plan IAW Section 1.5
	B. Activity Hazard Analysis IAW Section 1.7
	C. Proof of Competency for specific tasks to include:
	1. OSHA Cards (10 or 30 hours as applicable)
	2. Crane Certifications (crane operator, rigger, crane signal person)
	3. Confined Space
	4. Power Industrial Truck (PIT)
	5. Scaffolds
	6. Fall Protection
	7. Excavation
	8. Hazardous Materials Removal (Lead, Asbestos, PCBs, Silica, etc.)
	9. Lockout/Tagout (electrical, machine, equipment)
	10. NFPA 70E
	11. Explosive actuated tools


	1.5 Preconstruction Risk Assessment (PCRA)
	A. Safety Narrative:
	1. This project will require coordination to ensure hospital functions are not impaired during construction to include warehouse and food and nutrition services, life safety features are maintained and staff/patients are not exposed.
	2. If a Guideline is not met, additional actions are required based upon the risk assessment.  If required, additional safety actions shall be performed and implemented PRIOR to start of work involving locations affected by the assessment.
	3. All required ILSM’s shall be in accordance with the facility ILSM Policy and developed separate from this assessment.  If required, ILSM’s shall be performed and implemented PRIOR to start of work involving locations affected by the ILSM.

	B. General Safety
	1. Air Quality: Will there be any compromise to the quality of building air?
	a. Asbestos
	1) Concern: No

	b. Lead
	1) Concern: No

	c. Dust
	1) Concern: No

	d. Other Hazardous Chemicals
	1) Concern: No


	2. Ventilation: Will there be any compromise to the building ventilation or air handling systems?
	1) Concern: No

	3. Moisture & Temperature: Are there any anticipated moisture or temperature concerns?
	1) Concern: No

	4. Utilities: Are there any anticipated utility disruptions?
	a. Communication/Telephone
	1) Concern: No

	b. Electrical Systems
	1) Concern: No

	c. Security Systems
	1) Concern: No

	d. Steam Systems
	1) Concern: Yes
	2) Area/Equipment Impacted: All boilers
	3) Control Activities Needed: Work on one boiler at a time before moving to next boiler.

	e. HVAC
	1) Concern: No

	f. Medical Gases/Vacuum
	1) Concern: No

	g. Natural Gas
	1) Concern: No

	h. Sewer/Sanitary
	1) Concern: No

	i. Water
	1) Concern: No


	5. Noise: Will there be any unusually loud or high-pitched noise levels anticipated?
	1) Concern: No

	6. Vibration: Will vibration levels be excessive to effect the operation of hospital type equipment or machinery?
	1) Concern: No

	7. Emergency Management: Does construction present any conflicts or challenges to the facility EM Plan?
	1) Concern: No

	8. Security: Will the construction anticipate general security concerns?
	1) Concern: No

	9. Other Anticipated Hazards Not Listed Elsewhere
	a. Off-tour Construction necessary?
	1) Concern: No

	b. Permit Required Confined Space (PRCS) Entry necessary?
	1) Concern: No

	c. Welding, cutting or brazing necessary that requires Hot Work permit?
	1) Concern: No

	d. Potential exposure to BBP or other infectious agents?
	1) Concern: No

	e. Excavation of soil?
	1) Concern: No

	f. Work on live electrical systems or hot taps?
	1) Concern: No, Will not be permitted.

	g. Work on energized non-electrical systems?
	1) Concern: No, Will not be permitted.

	h. Lift of materials with crane?
	1) Concern: No



	C. Life Safety
	1. Exit Routes (Means of Egress Components)
	a. Will exit from occupied areas will remain unchanged?
	1) Met: Yes
	2) ILSM Required: No

	b. Will exit stairs remain unobstructed and fire separated?
	1) Met: Yes
	2) ILSM Required: No


	2. Fire Protection Systems
	a. Fire alarm devices will remain functional & in-service throughout construction?
	1) Met: Yes
	2) ILSM Required: No

	b. Sprinkler systems will remain functional & in-service throughout construction?
	1) Met: Yes
	2) ILSM Required: No

	c. Fire Suppression systems (non-sprinkler) will remain functional & in-service throughout construction?
	1) Met: Not Applicable

	d. FDC’s will remain functional & unobstructed?
	1) Met: Not Applicable


	3. Smoke and Fire Barriers
	a. All fire and smoke barriers will remain intact throughout?
	1) Met: Yes
	2) ILSM Required: No

	b. All vertical openings will remain intact throughout?
	1) Met: Yes
	2) ILSM Required: No


	4. Construction Spaces
	a. Will be separated by non-combustible, smoke tight partitions?
	1) Met: No
	2) Actions Required: None
	3) ILSM Required: No

	b. Will be separated by a fire rated barrier?
	1) Met: No
	2) ILSM Required: No

	c. At least 2 accessible and unobstructed exits are provided?
	1) Met: Yes
	2) ILSM Required: No

	d. Excessive distance to exits?
	1) Met: No
	2) ILSM Required: No

	e. Hazardous area protected?
	1) Met: Yes
	2) ILSM Required: No


	5. General
	a. Access to the Emergency Dept. will remain unobstructed?
	1) Met: Yes
	2) ILSM Required: No

	b. Access for emergency responders will remain unchanged?
	1) Met: Yes
	2) ILSM Required: No

	c. Load bearing building assemblies are maintained throughout?
	1) Met: Yes
	2) ILSM Required: No




	1.6 Accident Prevention Plan (APP)
	A. The APP (aka Construction Safety & Health Plan) shall interface with the Contractor's overall safety and health program. Include any portions of the Contractor's overall safety and health program referenced in the APP in the applicable APP element ...
	B. The APP shall be prepared as follows:
	1. Written in English by a qualified person who is employed by the Prime Contractor articulating the specific work and hazards pertaining to the contract (model language can be found in ASSE A10.33).  Specifically articulating the safety requirements ...
	2. Address both the Prime Contractors and the subcontractors work operations.
	3. State measures to be taken to control hazards associated with materials, services, or equipment provided by suppliers.
	4. Address all the elements/sub-elements and in order as follows:
	a. SIGNATURE SHEET. Title, signature, and phone number of the following:
	1) Plan preparer (Qualified Person such as corporate safety staff person or contracted Certified Safety Professional with construction safety experience);
	2) Plan approver (company/corporate officers authorized to obligate the company);
	3) Plan concurrence (e.g., Chief of Operations, Corporate Chief of Safety, Corporate Industrial Hygienist, project manager or superintendent, project safety professional). Provide concurrence of other applicable corporate and project personnel (Contra...

	b. BACKGROUND INFORMATION. List the following:
	1) Contractor;
	2) Contract number;
	3) Project name;
	4) Brief project description, description of work to be performed, and location; phases of work anticipated (these will require an AHA).

	c. STATEMENT OF SAFETY AND HEALTH POLICY. Provide a copy of current corporate/company Safety and Health Policy Statement, detailing commitment to providing a safe and healthful workplace for all employees. The Contractor’s written safety program goals...
	d. RESPONSIBILITIES AND LINES OF AUTHORITIES. Provide the following:
	1) A statement of the employer’s ultimate responsibility for the implementation of his SOH program;
	2) Identification and accountability of personnel responsible for safety at both corporate and project level. Contracts specifically requiring safety or industrial hygiene personnel shall include a copy of their resumes.
	3) The names of Competent and/or Qualified Person(s) and proof of competency/qualification to meet specific OSHA Competent/Qualified Person(s) requirements must be attached.;
	4) Requirements that no work shall be performed unless a designated competent person is present on the job site;
	5) Requirements for pre-task Activity Hazard Analysis (AHAs);
	6) Lines of authority;
	7) Policies and procedures regarding noncompliance with safety requirements (to include disciplinary actions for violation of safety requirements) should be identified;

	e. SUBCONTRACTORS AND SUPPLIERS. If applicable, provide procedures for coordinating SOH activities with other employers on the job site:
	1) Identification of subcontractors and suppliers (if known);
	2) Safety responsibilities of subcontractors and suppliers.

	f. TRAINING.
	1) Site-specific SOH orientation training at the time of initial hire or assignment to the project for every employee before working on the project site is required.
	2) VAWNYHS Contractor Orientation training is required.  Training at the time of initial hire or assignment to the project or proof of current training evidenced by a valid picture contractor badge is required before working on the project.  Training ...
	3) Mandatory training and certifications that are applicable to this project (e.g., explosive actuated tools, crane operator, rigger, crane signal person, fall protection, electrical lockout/NFPA 70E, machine/equipment lockout, confined space, etc…) a...
	4) Procedures for ongoing safety and health training for supervisors and employees shall be established to address changes in site hazards/conditions.
	5) OSHA 10-hour training is required for all workers on site and the OSHA 30-hour training is required for Trade Competent Persons (CPs)

	g. SAFETY AND HEALTH INSPECTIONS.
	1) Specific assignment of responsibilities for a minimum daily job site safety and health inspection during periods of work activity: Who will conduct (e.g., “Site Safety and Health CP”), proof of inspector’s training/qualifications, when inspections ...
	2) Any external inspections/certifications that may be required (e.g., contracted CSP or CSHT)

	h. ACCIDENT INVESTIGATION & REPORTING. The Contractor shall conduct mishap investigations of all Moderate and Major as well as all High Visibility Incidents. The APP shall include accident/incident investigation procedure & identify person(s) responsi...
	1) Exposure data (man-hours worked);
	2) Accident investigation reports;
	3) Project site injury and illness logs.

	i. PLANS (PROGRAMS, PROCEDURES) REQUIRED. Based on a risk assessment of contracted activities and on mandatory OSHA compliance programs, the Contractor shall address all applicable occupational, patient, and public safety risks in site-specific compli...
	1) Emergency response;
	2) Infection Control (Permit Required – issued by COR prior to start of work);
	3) Contingency for severe weather;
	4) Fire Prevention/Life Safety (Permit Required – issued by COR prior to start of work);
	5) Medical Support;
	6) Posting of emergency telephone numbers;
	7) Prevention of alcohol and drug abuse;
	8) Site sanitation (housekeeping, drinking water, toilets);
	9) Night operations and lighting;
	10) Hazard communication program;
	11) Welding/Cutting “Hot” work (Permit Required - issued by COR prior to start of work);
	12) Electrical Safe Work Practices (Electrical LOTO/NFPA 70E);
	13) General Electrical Safety
	14) Hazardous energy control (Machine LOTO);
	15) Site-Specific Fall Protection & Prevention;
	16) Excavation/trenching (Permit Required - issued by COR prior to start of work);
	17) Asbestos abatement (Permit Required - issued by COR prior to start of work);
	18) Lead abatement;
	19) Crane Critical lift (Permit Required - issued by COR prior to start of work);
	20) Respiratory protection;
	21) Health hazard control program;
	22) Radiation Safety Program, including Class 3b Lasers (Permit Required – issued by COR prior to start of work);
	23) Abrasive blasting;
	24) Heat/Cold Stress Monitoring;
	25) Crystalline Silica Monitoring (Assessment);
	26) Demolition plan (to include engineering survey);
	27) Formwork and shoring erection and removal;
	28) Precast Concrete.
	29) Public (Mandatory compliance with ANSI/ASSE A10.34-2012).



	C. Submit the APP to the Contracting Officer Representative for review for compliance with contract requirements in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES fifteen (15) calendar days prior to the date of the preconstr...
	D. Once accepted by the Contracting Officer Representative and the Facility Safety Officer, the APP and attachments will be posted in a visible location on the jobsite and enforced as part of the contract. Disregarding the provisions of this contract ...
	E. Once work begins, changes to the accepted APP shall be made with the knowledge and concurrence of the  Contracting Officer Representative and Facility Safety Officer. Should any severe hazard exposure, i.e. imminent danger, become evident, stop wor...

	1.7 Activity Hazard Analyses (AHAS)
	A. AHAs are also known as Job Hazard Analyses, Job Safety Analyses, and Activity Safety Analyses.  Before beginning each work activity involving a type of work presenting hazards not experienced in previous project operations or where a new work crew ...
	B. AHAs shall define the activities being performed and identify the work sequences, the specific anticipated hazards (to workers on the job site as well as the VAWNYHS staff, patients, and visitors), site conditions, equipment, materials, and the con...
	C. Work shall not begin until the AHA for the work activity has been accepted by the Contracting Officer Representative and Facility Safety Officer and discussed with all engaged in the activity, including the Contractor, subcontractor(s), and Governm...
	1. The names of the Competent/Qualified Person(s) required for a particular activity (for example, excavations, scaffolding, fall protection, other activities as specified by OSHA and/or other State and Local agencies) shall be identified and included...
	2. The AHA shall be reviewed and modified as necessary to address changing site conditions, operations, or change of competent/qualified person(s).
	a. If more than one Competent/Qualified Person is used on the AHA activity, a list of names shall be submitted as an attachment to the AHA. Those listed must be Competent/Qualified for the type of work involved in the AHA and familiar with current sit...
	b. If a new Competent/Qualified Person (not on the original list) is added, the list shall be updated (an administrative action not requiring an updated AHA). The new person shall acknowledge in writing that he or she has reviewed the AHA and is famil...

	3. Submit AHAs to the Contracting Officer Representative for review for compliance with contract requirements in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES for review at least fifteen (15) calendar days prior to the star...
	4. The AHA list will be reviewed periodically (at least monthly) at the Contractor supervisory safety meeting and updated as necessary when procedures, scheduling, or hazards change.
	5. Develop the activity hazard analyses using the project schedule as the basis for the activities performed. All activities listed on the project schedule will require an AHA. The AHAs will be developed by the contractor, supplier, or subcontractor a...


	1.8 Preconstruction Conference
	A. If the Contracting Officer decides to conduct a preconstruction conference, the primary contractor will be notified and will be required to attend. The Contracting Officer’s notification will include specific details regarding the date, time, and l...
	B. Discuss the details of the submitted APP to include incorporated plans, programs, procedures and a listing of anticipated AHAs that will be developed and implemented during the performance of the contract. This list of proposed AHAs will be reviewe...
	C. Deficiencies in the submitted APP will be brought to the attention of the Contractor within fourteen (14) days of submittal, and the Contractor shall revise the plan to correct deficiencies and re-submit it for acceptance. Do not begin work until t...

	1.9  “Site Safety And Health Officer” (SSHO) And “Competent Person” (CP)
	A. The Prime Contractor shall designate a minimum of one SSHO at each project site that will be identified as the SSHO to administer the Contractor's safety program and government-accepted Accident Prevention Plan.  Each subcontractor shall designate ...
	B. Further, all specialized Competent Persons for the work crews will be supplied by the respective contractor as required by 29 CFR 1926 (i.e. Asbestos, Electrical, Cranes, & Derricks, Demolition, Fall Protection, Fire Safety/Life Safety, Ladder, Rig...
	C. These Competent Persons can have collateral duties as the subcontractor’s superintendent and/or work crew lead persons as well as fill more than one specialized CP role (i.e. Asbestos, Electrical, Cranes, & Derricks, Demolition, Fall Protection, Fi...
	D. The SSHO or an equally-qualified Designated Representative/alternate will maintain a presence on the site during construction operations in accordance with FAR Clause 52.236-6: Superintendence by the Contractor.  CPs will maintain presence during t...
	E. The repeated presence of uncontrolled hazards during a contractor’s work operations will result in the designated CP as being deemed incompetent and result in the required removal of the employee in accordance with FAR Clause 52.236-5: Material and...

	1.10 Training
	A. The designated Prime Contractor SSHO must meet the requirements of all applicable OSHA standards and be capable (through training, experience, and qualifications) of ensuring that the requirements of 29 CFR 1926.16 and other appropriate Federal, St...
	B. All designated CPs shall have completed the OSHA 30-hour Construction Safety course within the past 5 years.
	C. In addition to the OSHA 30 Hour Construction Safety Course, all CPs with high hazard work operations such as operations involving asbestos, electrical, cranes, demolition, work at heights/fall protection, fire safety/life safety, ladder, rigging, s...
	D. All other construction workers shall have the OSHA 10-hour Construction Safety Outreach course and any necessary safety training to be able to identify hazards within their work environment.
	E. Submit training records associated with the above training requirements to the Contracting Officer Representative for review for compliance with contract requirements in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES fift...
	F. Prior to any worker for the contractor or subcontractors beginning work, they shall undergo a safety briefing provided by the Prime Contractor SSHO or his/her designated representative. As a minimum, this briefing shall include information on the s...
	G. VAWNYHS Safety Office will conduct site specific safety training for al contractor and subcontractor personnel (to include the Prime Contractor SSHO) performing work at VAWNYHS locations.  Proof of OSHA training (Submittal 1.4C.1) must be submitted...
	H. Ongoing safety training will be accomplished in by the Prime Contractor SSHO the form of weekly documented safety meeting.

	1.11 Inspections
	A. The SSHO shall conduct frequent and regular safety inspections (daily) of the site and each of the subcontractors CPs shall conduct frequent and regular safety inspections (daily) of the their work operations as required by 29 CFR 1926.20(b)(2). Ea...
	B. A Certified Safety Professional (CSP) with specialized knowledge in construction safety, a certified Construction Safety and Health Technician (CSHT) or other qualified professional shall randomly conduct a monthly site safety inspection.  The CSP ...
	1. Results of the inspection will be documented with tracking of the identified hazards to abatement.
	2. The Contracting Officer Representative will be notified immediately prior to start of the inspection and invited to accompany the inspection.
	3. Identified hazard and controls will be discussed to come to a mutual understanding to ensure abatement and prevent future reoccurrence.
	4. A report of the inspection findings with status of abatement will be provided to the Contracting Officer Representative within one week of the onsite inspection.


	1.12 Accidents, OSHA 300 Logs, and Man-Hours
	A. The prime contractor shall establish and maintain an accident reporting, recordkeeping, and analysis system to track and analyze all injuries and illnesses, high visibility incidents, and accidental property damage (both government and contractor) ...
	B. Conduct an accident investigation for all Minor, Moderate and Major incidents as defined in paragraph DEFINITIONS, and property damage accidents resulting in at least $20,000 in damages, to establish the root cause(s) of the accident. Complete the ...
	C. A summation of all Minor, Moderate, and Major incidents experienced on site by the contractor and associated sub-contractors for each month will be provided to the Contracting Officer Representative monthly.  The contractor and associated sub-contr...

	1.13 Personal Protective Equipment (PPE)
	A. PPE is governed in all areas by the nature of the work the employee is performing. For example, specific PPE required for performing work on electrical equipment is identified in NFPA 70E, Standard for Electrical Safety in the Workplace.
	B. Mandatory PPE includes:
	1. Hard Hats – unless written authorization is given by the Facility Safety Officer and Contracting Officer Representative in circumstances of work operations that have limited potential for falling object hazards such as during finishing work or mino...
	2. Safety glasses - unless written authorization is given by the Facility Safety Officer and Contracting Officer Representative in circumstances of no eye hazards, appropriate safety glasses meeting the ANSI Z.87.1 standard must be worn by each person...
	3. Appropriate Safety Shoes – based on the hazards present, safety shoes meeting the requirements of ASTM F2413-11 shall be worn by each person on site unless written authorization is given by the Facility Safety Officer and Contracting Officer Repres...
	4. Hearing protection - Use personal hearing protection at all times in designated noise hazardous areas or when performing noise hazardous tasks.


	1.14 Infection Control
	A. Infection Control is critical in all medical center facilities.  Interior construction activities causing disturbance of existing dust, or creating new dust, must be conducted within ventilation-controlled areas that minimize the flow of airborne p...
	B. An AHA associated with infection control will be performed by VA personnel in accordance with FGI Guidelines (i.e. Infection Control Risk Assessment (ICRA)).  The ICRA procedure found on the American Society for Healthcare Engineering (ASHE) websit...
	C. Areas of work/work tasks for this effort, their Infection Control Risk Assessment Classes, and associated notes are:
	D. The required infection control precautions with each class are as follows:
	1. Class I requirements:
	a. During Construction Work:
	1) Notify the Contracting Officer Representative.
	2) Execute work by methods to minimize raising dust from construction operations.
	3) Ceiling tiles: Immediately replace a ceiling tiles displaced for visual inspection.  No more than 1 ceiling tile can be removed at any time in patient care areas.

	b. Upon Completion:
	1) Clean work area upon completion of task
	2) Notify the Contracting Officer Representative


	2. Class II requirements:
	a. During Construction Work:
	1) Notify the Contracting Officer Representative.
	2) Provide active means to prevent airborne dust from dispersing into atmosphere such as wet methods or tool mounted dust collectors where possible.
	3) Water mist work surfaces to control dust while cutting.
	4) Seal unused doors with duct tape.
	5) Block off and seal air vents.
	6) Remove or isolate HVAC system in areas where work is being performed.

	b. Upon Completion:
	1) Wipe work surfaces with cleaner/disinfectant.
	2) Contain construction waste before transport in tightly covered containers.
	3) Wet mop and/or vacuum with HEPA filtered vacuum before leaving work area.
	4) Upon completion, restore HVAC system where work was performed
	5) Notify the Contracting Officer Representative.


	3. Class III requirements:
	a. During Construction Work:
	1) Obtain permit from the Infection Control Officer via Contracting Officer Representative.
	2) Remove or Isolate HVAC system in area where work is being done to prevent contamination of duct system.
	3) Complete all critical barriers i.e. sheetrock, plywood, plastic, to seal area from non-work area or implement control cube method (cart with plastic covering and sealed connection to work site with HEPA vacuum for vacuuming prior to exit) before co...
	4) Maintain negative air pressure, 0.01 inches of water gauge, within work site utilizing HEPA equipped air filtration units and continuously monitored with a digital display, recording and alarm instrument, which must be calibrated on installation, m...
	5) Contain construction waste before transport in tightly covered containers.
	6) Cover transport receptacles or carts. Tape covering unless solid lid.

	b. Upon Completion:
	1) Do not remove barriers from work area until completed and thoroughly cleaned project is inspected by the Contracting Officer Representative and Infection Control Officer.
	2) Remove construction barriers and ceiling protection carefully to minimize spreading of dirt and debris associated with construction, outside of normal work hours.
	3) Vacuum work area with HEPA filtered vacuums.
	4) Wet mop area with cleaner/disinfectant.
	5) Upon completion, restore HVAC system where work was performed.
	6) Return permit to the Contracting Officer Representative.


	4. Class IV requirements:
	a. During Construction Work:
	1) Obtain permit from the Infection Control Officer via Contracting Officer Representative
	2) Isolate HVAC system in area where work is being done to prevent contamination of duct system.
	3) Complete all critical barriers i.e. sheetrock, plywood, plastic, to seal area from non-work area or implement control cube method (cart with plastic covering and sealed connection to work site with HEPA vacuum for vacuuming prior to exit) before co...
	4) Maintain negative air pressure (0.01 inches of water gauge) within work site utilizing HEPA equipped air filtration units and continuously monitored with a digital display, recording and alarm instrument, which must be calibrated on installation, m...
	5) Seal holes, pipes, conduits, and punctures.
	6) Construct anteroom and require all personnel to pass through this room so they can be vacuumed using a HEPA vacuum cleaner before leaving work site or they can wear cloth or paper coveralls that are removed each time they leave work site.
	7) All personnel entering work site are required to wear shoe covers.  Shoe covers must be changed each time the worker exits the work area.

	b. Upon Completion:
	1) Do not remove barriers from work area until thoroughly cleaned and completed project is inspected by the Contracting Officer Representative  and Infection Control Officer.
	2) Remove construction barriers and ceiling protection carefully to minimize spreading of dirt and debris associated with construction, outside of normal work hours.
	3) Contain construction waste before transport in tightly covered containers.
	4) Cover transport receptacles or carts. Tape covering unless solid lid.
	5) Vacuum work area with HEPA filtered vacuums.
	6) Wet mop area with cleaner/disinfectant.
	7) Upon completion, restore HVAC system where work was performed.
	8) Return permit to the Contracting Officer Representative.



	E. Barriers shall be erected as required based upon classification (Class III & IV worksites require barriers). Barriers shall be constructed as follows:
	1. Class III and IV (Single Room) - closed door with masking tape applied over the frame and door is acceptable for projects that can be contained in a single room.
	2. Where dust control is the only hazard for construction, demolition or reconstruction not capable of containment within a single room, and an agreement is reached with the Contracting Officer Representative and Infection Control Officer:
	a. Airtight plastic barrier that extends from the floor to ceiling.  Seams must be sealed with duct tape to prevent dust and debris from escaping.

	3. Class III construction, demolition or reconstruction not capable of containment within a single room must have the following barriers erected and made presentable on hospital occupied side:
	a. Drywall barrier erected with joints covered or sealed to prevent dust and debris from escaping.
	b. Seal all penetrations in existing barrier airtight
	c. Barriers at penetration of ceiling envelopes, chases and ceiling spaces to stop movement air and debris
	d. At elevators shafts or stairways within the field of construction, overlapping flap minimum of two feet wide of polyethylene enclosures for personnel access.

	4. Class IV construction, demolition or reconstruction not capable of containment within a single room must have the following barriers erected and made presentable on hospital occupied side:
	a. Drywall barrier erected with joints covered or sealed to prevent dust and debris from escaping.
	b. Seal all penetrations in existing barrier airtight
	c. Barriers at penetration of ceiling envelopes, chases and ceiling spaces to stop movement air and debris
	d. Anteroom or double entrance openings that allow workers to remove protective clothing or vacuum off existing clothing
	e. At elevators shafts or stairways within the field of construction, overlapping flap minimum of two feet wide of polyethylene enclosures for personnel access.


	F. Products and Materials:
	1. Sheet Plastic:  Fire retardant polystyrene, 6-mil thickness meeting local fire codes
	2. Barrier Doors: Self Closing Two-hour fire-rated
	3. Dust proof two-hour fire-rated drywall
	4. High Efficiency Particulate Air-Equipped filtration machine rated at 95% capture of 0.3 microns including pollen, mold spores and dust particles.  HEPA filters should have ASHRAE 85 or other prefilter to extend the useful life of the HEPA. Provide ...
	5. Exhaust Hoses: Heavy duty, flexible steel reinforced; Ventilation Blower Hose
	6. Adhesive Walk-off Mats: Provide minimum size mats of 24 inches x 36 inches
	7. Disinfectant: Hospital-approved disinfectant or equivalent product
	8. Portable Ceiling Access Unit for access to ceiling tiles in occupied patient care areas

	G. Before any construction on site begins, all contractor personnel involved in the construction or renovation activity shall be educated and trained in infection prevention measures established by the medical center. Proof of training will be a pictu...
	H. A dust control program will be establish and maintained as part of the contractor’s infection preventive measures in accordance with the FGI Guidelines for Design and Construction of Healthcare Facilities. Prior to start of work, prepare a plan det...
	I. Medical center Infection Control personnel will monitor for airborne disease (e.g. aspergillosis) during construction. Infection Control will maintain surveillance of patient bacteria laboratory reports and monitor for concerns. A particle count ba...
	J. In general, the following preventive measures shall be adopted during construction to keep down dust and prevent mold.
	1. Contractor shall verify that construction exhaust to exterior is not reintroduced to the medical center through intake vents, or building openings. HEPA filtration is required where the exhaust dust may reenter the medical center.
	2. Exhaust hoses shall be exhausted so that dust is not reintroduced to the medical center.
	3. Adhesive Walk-off/Carpet Walk-off Mats shall be used at all interior transitions from the construction area to occupied medical center area. These mats shall be changed as often as required to maintain clean work areas directly outside construction...
	4. Vacuum and wet mop all transition areas from construction to the occupied medical center at the end of each workday. Vacuum shall utilize HEPA filtration. Maintain surrounding area frequently. Contain debris as it is created. Transport these outsid...
	5. The contractor shall not haul debris through patient-care areas without prior approval of the Resident Engineer and the Medical Center. When, approved, debris shall be hauled in enclosed dust proof containers or wrapped in plastic and sealed with d...
	6. There shall be no standing water during construction. This includes water in equipment drip pans and open containers within the construction areas. All accidental spills must be cleaned up and dried within 12 hours. Remove and dispose of porous mat...
	7. At completion, remove construction barriers and ceiling protection carefully, outside of normal work hours. Vacuum and clean all surfaces free of dust after the removal.

	K. Final Cleanup:
	1. Upon completion of project, or as work progresses, remove all construction debris from above ceiling, vertical shafts and utility chases that have been part of the construction.
	2. Perform HEPA vacuum cleaning of all surfaces in the construction area. This includes walls, ceilings, cabinets, furniture (built-in or free standing), partitions, flooring, etc.
	3. All new air ducts shall be cleaned prior to final inspection.

	L. Exterior Construction
	1. Contractor shall verify that dust will not be introduced into the medical center through intake vents, or building openings. HEPA filtration on intake vents is required where dust may be introduced.
	2. Dust created from disturbance of soil such as from vehicle movement will be wetted with use of a water truck as necessary
	3. All cutting, drilling, grinding, sanding, or disturbance of materials shall be accomplished with tools equipped with either local exhaust ventilation (i.e. vacuum systems) or wet suppression controls.


	1.15 Tuberculosis Screening
	A. Based on the VAWNYHS Tuberculosis Pre-Construction Risk Assessment for the transmission of Tuberculosis (TB) to the contracted construction workers, a pre-placement tuberculin screening is not required.

	1.16 Fire Safety
	A. Fire Safety Plan: Establish and maintain a site-specific fire protection program in accordance with 29 CFR 1926. Prior to start of work, prepare a plan detailing project-specific fire safety measures, including periodic status reports, and submit t...
	B. Site and Building Access: Maintain free and unobstructed access to facility emergency services and for fire, police and other emergency response forces in accordance with NFPA 241.
	C. Temporary Facilities: Separate temporary facilities, such as trailers, storage sheds, and dumpsters, from existing buildings and new construction by distances in accordance with NFPA 241. For small facilities with less than 6 m (20 feet) exposing o...
	D. Temporary Construction Partitions:
	1. For construction efforts lasting less than one work shift:
	a. Install and maintain temporary construction partitions to provide smoke-tight separations between construction and adjoining areas. Airtight plastic barrier must extend from the floor to ceiling.  Seams must be sealed with duct tape to prevent dust...
	b. Sheet Plastic must be fire retardant polystyrene, 6-mil thickness meeting local fire codes.

	2. For construction efforts lasting more than one work shift and where sprinkler coverage is maintained throughout the project:
	a. Install and maintain temporary one-hour fire rated construction partitions to provide smoke-tight separations between construction areas and adjoining areas. Extend the partitions through suspended ceilings to floor slab deck or roof. Seal joints a...
	b. Maintain integrity of existing two-hour fire-rated barriers as shown on drawings such as exit stair enclosures, exit passageways, fire-rated enclosures of hazardous areas, horizontal exits, smoke barriers, vertical shafts and openings enclosures.
	c. Close openings in smoke barriers and fire-rated construction assemblies to maintain fire ratings. Seal penetrations with listed through-penetration firestop materials in accordance with Section 07 84 00, FIRESTOPPING and as specified in 1.14. S. Fi...

	3. For construction efforts lasting more than one work shift and where sprinkler coverage is not maintained throughout project:
	a. Install and maintain temporary two-hour fire rated construction partitions to provide smoke-tight separations between construction areas and adjoining areas. Extend the partitions through suspended ceilings to floor slab deck or roof. Seal joints a...
	b. Maintain integrity of existing two-hour fire-rated barriers as shown on drawings such as exit stair enclosures, exit passageways, fire-rated enclosures of hazardous areas, horizontal exits, smoke barriers, vertical shafts and openings enclosures.
	c. Close openings in smoke barriers and fire-rated construction assemblies to maintain fire ratings. Seal penetrations with listed through-penetration firestop materials in accordance with Section 07 84 00, FIRESTOPPING and as specified in 1.14. R. Fi...


	E. Temporary Heating and Electrical: Install, use and maintain installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70.
	F. Means of Egress: Do not block exiting for occupied buildings, including paths from exits to roads. Minimize disruptions and coordinate with Contracting Officer Representative.
	G. Egress Routes for Construction Workers: Maintain free and unobstructed egress. SSHO will inspect egress routes daily. SSHO will report findings and corrective actions weekly to the Contracting Officer Representative.
	H. Fire Extinguishers: Provide and maintain extinguishers in construction areas and temporary storage areas in accordance with 29 CFR 1926, NFPA 241 and NFPA 10 for the duration of the construction effort whether work is actively being done or not.
	I. Flammable and Combustible Liquids: Store, dispense and use liquids in accordance with 29 CFR 1926, NFPA 241 and NFPA 30.
	J. Deleted
	K. Sprinklers: Construct construction barriers IAW Section 1.16D based on sprinkler coverage. Install, test and activate new automatic sprinklers prior to removing construction barriers.
	L. Existing Fire Protection: Do not impair automatic sprinklers, smoke and heat detection, and fire alarm systems, except for portions immediately under construction, and temporarily for connections. Ensure interim life safety measures approved by Fac...
	M. Fire Alarm Notification Devices:  Construction area must maintain at least one audiovisual notification device and one pull station in the means of egress to allow communication of fire alarm information in the event of a fire or establish equivale...
	N. Smoke Detectors: To prevent accidental operation, smoke detectors will be removed in the construction area.  Heat detectors will be installed to comply with NFPA 72.  Heat detectors must be programed into the facility fire system.. Coordinate with ...
	O. Hot Work: Perform and safeguard hot work operations in accordance with NFPA 241 and NFPA 51B. All hot work will require a permit. All hot work permits expire at the end of the work day. Coordinate with and obtain a permit from the Contracting Offic...
	P. Fire Hazard Prevention and Safety Inspections: Inspect entire construction areas weekly. Coordinate with, and report findings and corrective actions weekly to Contracting Officer Representative.
	Q. Smoking: Smoking is prohibited except in designated smoking areas.
	R. Impaired Areas: If required, submit documentation to the COR that personnel have been trained in the fire safety aspects of working in areas with impaired structural or compartmentalization features.
	S. Firestopping:
	1. All structural elements exposed as part of the construction effort shall have fireproofing reapplied as soon as practicable.
	2. All penetrations through floors, walls, and ceilings (discovered during demolition and created during construction) must be sealed and/or repaired as soon as practicable.


	1.17 Electrical
	A. All electrical work shall comply with NFPA 70 (NEC), NFPA 70B, NFPA 70E, 29 CFR Part 1910 Subpart J – General Environmental Controls, 29 CFR Part 1910 Subpart S – Electrical, and 29 CFR 1926 Subpart K in addition to other references required by con...
	B. All qualified persons performing electrical work under this contract shall be licensed journeyman or master electricians. All apprentice electricians performing under this contract shall be deemed unqualified persons unless they are working under t...
	C. All electrical work will be accomplished de-energized and in the Electrically Safe Work Condition (refer to NFPA 70E for Work Involving Electrical Hazards, including Exemptions to Work Permit).  Any Contractor, subcontractor or temporary worker who...
	1. Development of a Hazardous Electrical Energy Control Procedure is required prior to de-energization.  A single Simple Lockout/Tagout Procedure for multiple work operations can only be used for work involving qualified person(s) de-energizing one se...
	2. Verification of the absence of voltage after de-energization and lockout/tagout is considered “energized electrical work” (live work) under NFPA 70E, and shall only be performed by qualified persons wearing appropriate shock protective (voltage rat...
	3. Personal Protective Equipment (PPE) and electrical testing instruments will be readily available for inspection by the Contracting Officer Representative.

	D. Before beginning any electrical work, an Activity Hazard Analysis (AHA) will be conducted to include Shock Hazard and Arc Flash Hazard analyses (NFPA Tables can be used only as a last alterative and it is strongly suggested a full Arc Flash Hazard ...
	E. Ground-fault circuit interrupters. GFCI protection shall be provided where an employee is operating or using cord- and plug-connected tools related to construction activity supplied by 125-volt, 15-, 20-, or 30- ampere circuits. Where employees ope...

	1.18 Fall Protection
	A. All work with a fall protection threshold of greater than 6 feet (1.8 m) shall comply with 29 CFR 1926 Subpart M, L, and R as applicable.  A site specific written fall protection plan shall be submitted as part of the APP and must be reviewed by th...
	B. The following hierarchy shall be followed in selecting appropriate fall protection:
	1. Guard rail systems
	2. Safety net systems
	3. Personal fall arrest systems
	4. Positioning device systems
	5. Controlled access zone
	6. Safety monitoring systems
	7. Fall protection while using a ladder will be governed by the OSHA requirements.


	1.19 Scaffolds and Other Work Platforms
	A. All scaffolds and other work platforms construction activities shall comply with 29 CFR 1926 Subpart L.
	B. The following hierarchy and prohibitions shall be followed in selecting appropriate work platforms.
	1. Scaffolds, platforms, or temporary floors shall be provided for all work except that can be performed safely from the ground or similar footing.
	2. Ladders less than 20 feet may be used as work platforms only when use of small hand tools or handling of light material is involved.
	3. Ladder jacks, lean-to, and prop-scaffolds are prohibited.
	4. Emergency descent devices shall not be used as working platforms.

	C. Contractors shall use a scaffold tagging system in which all scaffolds are tagged by the Competent Person. Tags shall be color-coded: green indicates the scaffold has been inspected and is safe to use; red indicates the scaffold is unsafe to use. T...
	1. The Competent Person’s name and signature;
	2. Dates of initial and last inspections.

	D. Mast Climbing work platforms: When access ladders, including masts designed as ladders, exceed 20 ft (6 m) in height, positive fall protection shall be used.

	1.20 Excavation and Trenches
	A. All excavation and trenching work shall comply with 29 CFR 1926 Subpart P. Excavations less than 5 feet in depth require evaluation by the contractor’s “Competent Person” (CP) for determination of the necessity of an excavation protective system wh...
	B. All excavations and trenches 24 inches in depth or greater shall require a written trenching and excavation permit.  The permit shall have two sections, one section will be completed prior to digging or drilling and the other will be completed prio...
	1. Estimated start time & stop time
	2. Specific location and nature of the work.
	3. Indication of the contractor’s “Competent Person” (CP) in excavation safety with qualifications and signature.  Formal course in excavation safety is required by the contractor’s CP.
	4. Indication of whether soil or concrete removal to an offsite location is necessary.
	5. Indication of whether soil samples are required to determined soil contamination.
	6. Indication of coordination with local authority (i.e. “One Call”) or contractor’s effort to determine utility location with search and survey equipment.
	7. Indication of review of site drawings for proximity of utilities to digging/drilling.
	8. Determination of OSHA classification of soil.  Soil samples will be from freshly dug soil with samples taken from different soil type layers as necessary and placed at a safe distance from the excavation by the excavating equipment.  A pocket penet...
	9. Indication of selected protective system (sloping/benching, shoring, shielding).  When soil classification is identified as “Type A” or “Solid Rock”, only shoring or shielding or Professional Engineer designed systems can be used for protection.  A...
	10. Indication of the spoil pile being stored at least 2 feet from the edge of the excavation and safe access being provided within 25 feet of the workers.
	11. Indication of assessment for a potential toxic, explosive, or oxygen deficient atmosphere where oxygen deficiency (atmospheres containing less than 19.5 percent oxygen) or a hazardous atmosphere exists or could reasonably be expected to exist.  In...

	C. As required by OSHA 29 CFR 1926.651(b)(1), the estimated location of utility installations, such as sewer, telephone, fuel, electric, water lines, or any other underground installations that reasonably may be expected to be encountered during excav...
	1. The planned dig site will be outlined/marked in white prior to locating the utilities.
	2. Used of the American Public Works Association Uniform Color Code is required for the marking of the proposed excavation and located utilities.
	3. 811 will be called two business days before digging on all local or State lands and public Right-of Ways.
	4. Digging will not commence until all known utilities are marked.
	5. Utility markings will be maintained

	D. Excavations will be hand dug or excavated by other similar safe and acceptable means as excavation operations approach within 3 feet of identified underground utilities.  Exploratory bar or other detection equipment will be utilized as necessary to...
	E. Excavations greater than 20 feet in depth require a Professional Engineer designed excavation protective system.

	1.21 Cranes
	A. All crane work shall comply with 29 CFR 1926 Subpart CC.
	B. Prior to operating a crane, the operator must be licensed, qualified or certified to operate the crane.  Thus, all the provisions contained with Subpart CC are effective and there is no “Phase In” date.
	C. A detailed lift plan for all lifts shall be submitted to the Contracting Officer Representative fourteen [14] days prior to the scheduled lift for review and acceptance.  Plan must include:
	1. Route for truck carrying load
	2. Crane load analysis
	3. Siting of crane and path of swing
	4. All other elements of a critical lift plan where the lift meets the definition of a critical lift.

	D. Critical lifts require a more comprehensive lift plan to minimize the potential of crane failure and/or catastrophic loss. The plan must be reviewed and accepted by the General Contractor before being submitted to the VA for review. The lift will n...
	E. Crane operators shall not carry loads
	1. Over the general public or VAMC personnel
	2. Over any occupied building unless
	a. The top two floors are vacated or
	b. Overhead protection with a design live load of 300 psf is provided


	F. Crane operations will be scheduled on weekends to minimize impact on patient care activities at the facility.

	1.22 Control of Hazardous Energy (Lockout/Tagout)
	A. All installation, maintenance, and servicing of equipment or machinery shall comply with 29 CFR 1910.147 except for specifically referenced operations in 29 CFR 1926 such as concrete & masonry equipment [1926.702(j)], heavy machinery & equipment [1...

	1.23 Confined Space Entry
	A. All confined space entry shall comply with 29 CFR 1910.146 except for specifically referenced operations in 29 CFR 1926 such as excavations/trenches [1926.651(g)].
	B. A site-specific Confined Space Entry Plan (including permitting process) shall be developed and submitted to the Contracting Officer Representative for review and acceptance.

	1.24 Welding and Cutting
	A. As specified in section 1.16, Hot Work: Perform and safeguard hot work operations in accordance with NFPA 241 and NFPA 51B. Coordinate welding and cutting with Contracting Officer Representative in accordance with section 1.16.

	1.25 Ladders
	A. All Ladder use shall comply with 29 CFR 1926 Subpart X.
	B. All portable ladders shall be of sufficient length and shall be placed so that workers will not stretch or assume a hazardous position.
	C. Manufacturer safety labels shall be in place on ladders
	D. Step Ladders shall not be used in the closed position
	E. Top steps or cap of step ladders shall not be used as a step
	F. Portable ladders, used as temporary access, shall extend at least 3 ft (0.9 m) above the upper landing surface.
	1. When a 3 ft (0.9-m) extension is not possible, a grasping device (such as a grab rail) shall be provided to assist workers in mounting and dismounting the ladder.
	2. In no case shall the length of the ladder be such that ladder deflection under a load would, by itself, cause the ladder to slip from its support.

	G. Ladders shall be inspected for visible defects on a daily basis and after any occurrence that could affect their safe use. Broken or damaged ladders shall be immediately tagged "DO NOT USE," or with similar wording, and withdrawn from service until...

	1.26 Floor and Wall Openings
	A. All floor and wall openings shall comply with 29 CFR 1926 Subpart M.
	B. Floor and roof holes/openings are any that measure over 2 in (51 mm) in any direction of a walking/working surface which persons may trip or fall into or where objects may fall to the level below. See Section 1.26, Paragraph C.2 for covering and la...
	C. All floor, roof openings or hole into which a person can accidentally walk or fall through shall be guarded either by a railing system with toe boards along all exposed sides or a load-bearing cover. When the cover is not in place, the opening or h...
	1. Covers shall be capable of supporting, without failure, at least twice the weight of the worker, equipment and material combined.
	2. Covers shall be secured when installed, clearly marked with the word “HOLE”, “COVER” or “Danger, Roof Opening-Do Not Remove” or color-coded or equivalent methods (e.g., red or orange “X”). Workers must be made aware of the meaning for color coding ...
	3. Roofing material, such as roofing membrane, insulation or felts, covering or partly covering openings or holes, shall be immediately cut out. No hole or opening shall be left unattended unless covered.
	4. Non-load-bearing skylights shall be guarded by a load-bearing skylight screen, cover, or railing system along all exposed sides.
	5. Workers are prohibited from standing/walking on skylights.


	1.27 Waste Disposal
	A. Dispose of waste and debris in accordance with NFPA 241.
	1. Remove from buildings daily.
	2. All dumpsters must be 10 feet from exterior of buildings. Exact placement of dumpsters to be coordinated in Accident Prevention Plan (Section 1.5).

	B. Dispose of waste in accordance with all applicable federal and state regulations, including but not limited to 40 CFR and 6 NYCRR.
	C. The contractor will provide copies of associated bills of lading and hazardous waste manifests to the facility Environmental Engineer/Green Environmental Management (GEMS) Coordinator for filing.  The contractor will also provide copies of disposal...

	1.28 Radiation Safety
	A. Radioactive Materials (RAM).  Sealed RAM devices are prohibited on VHA projects.
	B. X-Ray Generating Devices.  Devices which generate ionizing radiation must be of the x-ray based ionizing radiation source type (e.g. XRF Material Identifier).  Prior to a Contractor bringing the device on the facility, the Radiation Safety Committe...
	C. Lasers.  Lasers (laser levels, laser guides, laser distance measurement devices, etc…) of Class 3b or higher require the Contractor to submit a site specific plan as part of the APP (Section 1.5). The Laser Safety Officer will review that portion o...
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	Part 1 -  General
	1.1 Description
	A. Automatic controls, instruments, monitoring and data management systems and accessories for the boilers, burners and other boiler plant mechanical equipment. The specification classifies the systems into automatic boiler and burner control systems,...
	B. A complete listing of common acronyms and abbreviations are included in Section 23 05 10, COMMON WORK RESULTS FOR BOILER PLANT AND STEAM GENERATION.

	1.2 Related Work
	A. Section 01 00 00, GENERAL REQUIREMENTS.
	B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
	C. Section 23 05 10, COMMON WORK RESULTS FOR BOILER PLANT AND STEAM GENERATION.
	D. Section 26 05 11, REQUIREMENTS for ELECTRICAL INSTALLATIONS.
	E. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.
	F. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS.

	1.3 Applicable Publications
	A. The publications listed below form a part of this specification to the extent referenced. The publications are referenced in the text by the basic designation only. Where conflicts occur these specifications and the VHA standard will govern.
	B. American National Standards Institute (ANSI):
	C. American Society of Mechanical Engineers (ASME):
	D. National Electrical Manufacturers Association (NEMA):
	E. National Fire Protection Association (NFPA):
	F. Underwriters Laboratories Inc. (UL):
	G. Department of Veterans Affairs (VA)

	1.4 Submittals
	A. Submittals, including number of required copies, shall be submitted in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
	B. Information and material submitted under this section shall be marked “SUBMITTED UNDER SECTION 23 09 11, INSTRUMENTATION AND CONTROL FOR BOILER PLANT”, with applicable paragraph identification.
	C. Manufacturer's Literature and Data including: Full item description and optional features and accessories. Include dimensions, weights, materials, applications, standard compliance, model numbers, size, and capacity.
	D. Certificates of compliance with paragraph, QUALITY ASSURANCE of this section (subparagraphs 1.5.A, B, D & F). In addition, submit Past Performance Questionnaire (form attached) for five (5) past projects of the same class (scope & complexity) as th...
	E. Submit information sufficient to verify compliance with all contract requirements as specified and shown on project drawings.
	F. Automatic Boiler Control and Burner Management and Safety Interlock Systems:
	1. Catalog cuts and specification sheets providing description and performance data on: Controllers, control and indicating stations, sensors and transmitters, signal conditioners, electric switches and relays, indicators and annunciators, safety inte...
	2. Statement from controller manufacturer that the type and model submitted is the current generation and that the manufacturer will support the units with parts and service for at least ten years, and that the equipment submitted meets all VA specifi...
	3. Information on all the specific systems that is sufficient to allow complete troubleshooting. As a minimum, this should include explanation of the control logic, and wiring diagrams of equipment and systems to include locations and wire numbers of ...
	4. Hardware systems schematics showing field and panel equipment interface block diagram.
	5. Location of interlock devices on the burners, boilers, fuel trains and accessory equipment, all safety devices shall be easily accessible for testing...

	G. Boiler Plant Instrumentation:
	1. Complete wiring and piping diagrams for all equipment and systems.
	2. Wiring and piping materials.

	H. Instrumentation and Control Panels:
	1. Drawing showing arrangement of instruments and controls on panels.
	2. Drawing showing panel arrangements, construction, door swing clearance allowance, dimensions, finishes.
	3. Description of panel construction.

	I. As-built Logic and Wiring Diagrams: One set of reproducible prints and CAD disks delivered to COR prior to turning systems over to VA for operation. Supply revised drawings if changes are made during the startup and commissioning process.

	1.5 Quality Assurance
	A. The boiler and burner control, monitoring, data gathering, instrumentation and associated systems specified in this section shall be provided by one company that has been in business at least three years engineering, designing and servicing industr...
	B. Submit documented evidence, including start-up and acceptance test data, and references, that the company has performed satisfactory work on at least six systems similar to those specified, list any VA boiler plant projects completed in the past. F...
	C. If new burners are part of the contract, the burner manufacturer shall be responsible for the burner management system (flame safeguard), including interlocks, all accessories and for coordination with other control and monitoring systems.
	D. Equipment Experience Requirements: Refer to Section 23 05 10, COMMON WORK RESULTS FOR BOILER PLANT ANDSTEAM GENERATION.
	E. Code Approval:
	1. All burner management and combustion control systems and devices shall comply with NFPA 85, regardless of boiler type or size. Locations and arrangements of safety devices on fuel trains shall comply with diagrams included in “Annex A” in the code,...
	2. All burner management controls and interlock devices shall be UL listed and FM approved. All controllers that include burner management functions shall be UL listed and FM approved.
	3. All electrical wiring shall be in accordance with NFPA 70.
	4. The use of wire nuts is prohibited. All wire connections must be made at terminal blocks and terminal strips.
	5. The use of liquid tight or other flexible conduit systems is limited to 900 mm (3 foot) in length unless longer runs are required for door swings or other equipment access.
	6. All wire runs are required to be in conduit.

	F. Personnel: All work shall be done by properly trained, skilled technicians who are regularly employed and qualified in the installation, programming, start-up, calibration, and testing of the systems provided, and who will be directed by experience...

	1.6 As-Built Documentation
	A. The installing contractor shall maintain as-built drawings of each completed phase for verification; and, shall provide the complete set at the time of final systems certification testing. Should the installing contractor engage the testing company...
	1. As-built drawings are to be provided, with a copy of them in AutoCAD provided on CD or DVD. The CAD drawings shall use multiple line layers with a separate individual layer for each system.

	B. The as-built drawings shall indicate the location and type of all lockout/tagout points for all energy sources for all equipment and pumps to include breaker location and numbers, valve tag numbers, etc. Coordinate lockout/tagout procedures and pra...
	C. Certification documentation shall be provided to COR 21 working days prior to submitting the request for final inspection. The documentation shall include all test results, the names of individuals performing work for the testing agency on this pro...


	Part 2 -  Products
	2.1 Burner Managenent (Flame Safeguard Control) System With Safety Interlocks And Accessories
	A. Code Compliance: Conform to NFPA 85. All components UL listed, FM approved.
	B. Operate on 102 to 132 volts; 60 Hertz ac. Operating ambient temperature range 0 to 52 degrees C (32 to 125 degrees F).
	C. Auxiliary relays: Industrial type rated for the service, enclosed contacts.
	D. Selector switches, push buttons and control switches: Heavy duty, industrial type.
	E. Burner Safety Shutdown Interlock Devices:
	1. Basic Requirements:
	a. Adjustable Set Points.
	b. Maximum Set Point Deviation: 5 percent of full scale.
	c. Minimum Repeatability: 2 percent of full scale.
	d. Minimum Set Point Accuracy: 10 percent of full scale or 20 percent of set point.
	e. Scale range shall allow set points to be within 30 to 70 percent of full scale.
	f. Safety interlock devices shall be separate from operating control elements, such as feedback devices. This is to avoid having the failure of an operating control device preventing the operation of the safety device. All safety devices shall be hard...

	2. Provisions for Testing of Interlocks:
	a. Installation of all interlock devices shall permit testing of set points and control operation without removing or disconnecting the devices and without adjusting set points of devices. Provide permanent connection points for test instruments, such...
	b. All interlock device wiring shall start out at and end at a terminal strip in the main cabinet. No device shall be wire directly to another device in series without returning to the main cabinet’s terminal strip first. All series wiring will take p...
	c. Safety devices are prohibited to be PLC dependent or be included in any program where the input or output can be forced, or if the program is changed, updated, etc., could have any effect on the safety device setting or function. All safety devices...
	d. Provide all necessary control system passwords, wiring diagrams, and step-by-step written instructions specific to that facility to COR to facilitate all interlock testing required by the VHA Boiler Plant Safety Devices Testing Manual. The written ...
	e. If the system installed cannot be tested in accordance with the VHA Boiler Plant Safety Devices Testing Manual the contractor shall provide a written step by step safety device test procedure(s) for the devices(s) that follow and meet the intent of...

	3. Forced Draft Fan Motor Operation Interlock: Provide split ring current relays on each phase of power circuits to fan motor, required on all systems.
	a. Provide push buttons to test each leg of the fan motor leads. The push buttons shall be mounted on the face of the cabinet, momentary contacts, wired in parallel with the current relays. The current drop through the current relay when the push butt...
	b. For variable speed drives, provide signals to control system from VFD fault and run contacts and signals from VFD shaft speed feedback to prove proper fan speed for purging, low fire ignition, and for each burner load point. Contractor to provide t...
	c. Fully metered systems that measure and prove actual air flow at all firing rates may be used as a substitution. The contractor shall provide test procedures to prove the burner shuts down if proper air flow is not maintained or achieved. The proced...
	d. Any disconnects or other power shut-off devices between the location of the interlock devices and the motor shall also shutdown the power supply to the burner management control system.

	4. Atomizing Air Compressor (when provided) Motor Energized Interlock:
	a. Provide split ring current relays on each phase of power circuits to the motor. In the power supply to the motor there shall be no disconnects or other power shut-off devices between the location of the interlock devices and the motor.
	b. Provide push buttons to test each leg of the fan motor leads. The push buttons shall be mounted on the face of the cabinet, momentary contacts, and wired in parallel with the current relays. The current drop through the current relay when the push ...

	5. Forced Draft Fan Damper, Boiler or Economizer Flue Gas Outlet Damper (if provided) Pre-Purge Position Interlock: Prove dampers wide open for pre-purge. Actuate sealed snap-action switches by levers attached directly to dampers or to damper linkages...
	6. FGR Dampers (if provided) Position Interlock: Prove dampers positioned as required by burner manufacturer for pre-purge and firing. Actuate sealed snap-action switches by levers attached directly to dampers or to damper linkages, which are pinned t...
	7. Pre-Purge Airflow Interlock:
	a. Sense differential pressure between two points in combustion air system where the differential pressure at high fire is significant, such as several inches water column. There must be no intervening dampers. This is typically between the wind-box a...
	b. Diaphragm-actuated snap-action switch designed for maximum system pressure, adjustable set point, graduated set point indicating scales.
	c. UL listed, FM approved.
	d. Provide air pressure sensing connections for test manometer so that air flow switch settings can be verified.
	e. Trip point shall prove at least 80 percent of maximum airflow.

	8. Combustion Air Proving Interlock:
	a. Sense differential air pressure across the forced draft fan with no intervening dampers.
	b. Diaphragm-actuated snap-action switch designed for maximum system pressure, adjustable set point, graduated set point indicating scales.
	c. UL listed, FM approved. Provide switch designed for “false combustion air” feature on start-up interlock.
	d. Provide air pressure sensing connections for test manometer so that switch settings can be verified. Demonstrate that trip point is within 10 percent of minimum differential pressure over the firing range of the burner.

	9. High and Low Main Burner Fuel (Gas and Oil) And Low Igniter (Pilot) Gas Pressure Interlocks:
	a. Approvals: UL listed, FM approved assembly.
	b. Solid-state sensor, automatic reset. Provide graduated set point indicator, switch position indicator, adjustable set point coordinated with burner requirements either on the switch or as a part of the controller.
	c. Gas pressure switch ratings: Sustained pressure capability shall exceed two times lock-up of nearest upstream regulator.
	d. Oil pressure switch ratings: Sustained pressure capability shall exceed set pressure, plus accumulation, of oil pump safety relief valve. On heated oil system, sustained temperature capability shall exceed maximum operating temperature.
	e. Low gas pressure switches shall include integral impulse dampener to reduce the effects of pressure dips during start-up. Use of external dampeners or snubbers is prohibited.
	f. Switch Locations: Must be located where pressure is constant, as controlled by pressure regulator (if provided) on fuel train. Must be upstream of modulating fuel flow control valves.
	g. Set points shall be within 20 percent of the normal operating pressure.
	h. High pressure switches shall be piped to the service with lockable isolation valve and valved test connection so that switch can be set and tested using compressed air.

	10. Low Oil Temperature Interlock (Heated Oil Only):
	a. Type: Solid-state sensor or sealed snap-acting switch, automatic reset. Provide graduated set point indicator, switch position indicator, adjustable set point coordinated with burner requirement either on the switch or as part of the controller.
	b. Ratings: Sustained temperature capability shall exceed maximum oil temperature requirement.
	c. Approvals: UL listed.
	d. Location: Ahead of safety shut off valves.

	11. Low Atomizing Media Pressure, Differential Pressure and Flow Interlocks:
	a. Type: Solid-state sensor, graduated set point indicator, switch position indicator, adjustable set point coordinated with burner requirements, automatic reset.
	b. Rating: Shall exceed pressure setting of nearest upstream relief valve.
	c. Provide siphon on steam connection to protect sensing element from live steam.
	d. Approvals: UL listed.
	e. Locations and types of switches on atomizing media piping: Two switches required for each burner, a static pressure switch on atomizing media supply ahead of differential pressure control valve, and differential pressure flow switch with flow meter...

	12. Main Fuel (Gas and Oil) Automatic Safety Shut-Off Valves Proof-Of-Closure (Over Travel) Interlocks. Provide on all automatic safety shut off valves to prove closure prior to igniter (pilot) ignition. Provide manually-actuated test circuits through...
	13. Low Fire Position of Fuel Flow Control Valves Interlocks: Sealed snap-acting switches. Actuate switches by levers attached directly to fuel valves. As an option, the switch lever may be pinned to the jackshaft to which the fuel valve proportioning...
	14. High Boiler Steam Pressure Limit and Interlock: Operating limit switch allowing burner recycling and safety shutdown interlock switch. Refer to paragraph, BOILER TRIM, in //Section 23 52 39, FIRE-TUBE BOILERS// //Section 23 52 33, WATER-TUBE BOILE...
	15. Low Boiler Water Level Interlocks: Primary and auxiliary low water burner shutdown interlocks. Refer to paragraph, BOILER TRIM, in //Section 23 52 39, FIRE-TUBE BOILERS// //Section 23 52 33, WATER-TUBE BOILERS//. Operation of auxiliary low water c...
	16. Low Flue Gas Oxygen Alarm and Interlock: Signals from flue gas oxygen analyzer providing low oxygen alarm and low oxygen burner shutdown. Refer to paragraph, FLUE GAS OXYGEN ANALYZERS.
	17. High Furnace Pressure Interlock:
	a. Sense static pressure in furnace.
	b. Diaphragm-actuated snap-action switch, adjustable set point, set point indicating scale, designed for maximum system pressure.
	c. UL listed, FM approved.
	d. Connect to the service with a lockable isolation valve and valved test connection to allow the switch to be set and tested with pressurized air source.

	18. Building Combustion Air Intake Interlock: Provide devices to prove outside air building wall louvers are open or H&V unit is in operation.

	F. Automatic Programming Sequence:
	1. After personnel select the fuel to be burned and operate the burner start switch, the control system shall automatically perform the following operations:
	2. Prove proper operation of all interlocks except purging interlocks or prevent further progress.
	3. Open all air dampers fully. This includes all dampers in the boiler outlet breeching and stack system.
	4. Position FGR damper (if provided) as required by burner manufacturer to purge flue gas from recirculation duct.
	5. Prove 80 percent of maximum air flow through the boiler and prove all air dampers open wide and FGR damper (if provided) in proper position.
	6. Pre-purge eight air changes for water tube boilers and four air changes for fire tube boilers.
	7. Return forced draft fan dampers and fuel flow control valves to low fire position.
	8. Retain outlet damper wide open. If outlet draft damper modulating control system is provided and excessive draft due to wide-open damper is incompatible with the burner, automatically position the outlet damper to an acceptable position for burner ...
	9. Prove low fire start position.
	10. Sensing of flame prior to this shall cause shutdown.
	11. Energize igniter and open igniter fuel automatic safety shut-off valves. Prove igniter flame in ten seconds or provide shutdown.
	12. On systems with ultraviolet flame scanners, terminate ignition spark five seconds before main fuel valves open.
	13. Open main fuel safety shut-off valves for fuel selected. Close igniter fuel valves within ten seconds after main fuel valves open (15 seconds on heated oil).
	14. Prove main flame or provide shutdown.
	15. Place FGR damper (if provided) in modulating or in fixed position as required by design of burner furnished.
	16. If provided, release boiler/economizer outlet draft control damper to modulation.
	17. Release burner from low fire position to automatic or manual firing rate control.
	18. Provide 15 second post purge at end of burner firing cycle.
	19. Close all dampers upon completion of post purge.


	2.2 Boiler Control Test Panel
	A. Type: Individual boiler factory-assembled steel enclosure with control switches, instruments and indicators on panel fronts and controllers, relays and other components mounted on interior sub-bases. Panels shall be //freestanding// //boiler-mounte...
	B. Panel Construction:
	1. NEMA ICS 6, Type 4. Freestanding panels shall be minimum 3.5 mm (0.14 inch) thick steel sheet with steel angle or other reinforcement. Boiler-mounted panels shall be minimum 1.9 mm (0.075 inch) thick steel sheet. Provide sufficient reinforcement to...
	2. Provide sufficient reinforcement to prevent any warping or displacement due to weight of equipment mounted on and within panel.
	3. All corners and edges shall be smooth.
	4. Access doors shall be full height and width of panel, dust tight gaskets, key-type locks. On freestanding panels, doors shall have three-point latches and three hinges or piano hinges.
	5. Exterior finish: Undercoat of rust-resistant primer, finish coats of enamel. Color same as instrumentation panel or boiler manufacturer’s standard color if panel is boiler-mounted.
	6. Interior finish: Undercoat of rust-resistant primer, finish coats of enamel, white.
	7. Identification: All elements on face of and on interior of panels shall be labeled. Nomenclature shall be keyed to wiring diagrams.
	8. Provide fan-type or panel mounted air-conditioning units for ventilation as necessary to protect equipment from overheating. The internal panel temperature shall be maintained at 32 degrees C (90 degrees F) or below. Assume boiler room temperature ...
	9. Contents, layout, identification, nameplates, control switches, indicator lights, are to comply with the supplied drawing set.

	C. Nameplates: Provide engraved plastic laminated nameplates for all devices on front of panel. Nameplates shall have white letters on black background. Mount with screws or rivets. List equipment title and identification number, such as “BOILER FEED ...
	D. Auxiliary relays: Industrial type rated for the service, enclosed contacts.
	E. Selector switches, push buttons and control switches: Heavy duty, industrial type.
	F. Wiring and Piping Methods:
	1. All devices mounted in and on panel shall be factory-wired and piped.
	2. All electrical contacts shall switch the phase conductor.
	3. Electric wiring: Conform to NFPA 70, all wiring in troughs, terminations in industrial type terminal blocks, terminals numbered for identification, 20 percent extra terminals. Wiring shall be color-coded and numbered with numbering system that iden...
	4. Piping: Stainless steel tubing, securely mounted, terminate in fittings at top of the cabinets.

	G. Panel Certification and Testing:
	1. Manufacture and inspection of completed panels, including all wiring and components, shall comply with UL 508.
	2. Complete cabinets shall be factory tested and certified. The panel shall be labeled as complying with UL 508. A copy of the wiring diagram shall be placed in the cabinet prior to shipment.

	H. Spare Parts:
	1. Twelve lamps for each type of replaceable lamp.
	2. Two of each type of relay and timer.



	Part 3 -  Execution
	3.1 General
	A. If an installation is unsatisfactory to the COR, the Contractor shall correct the installation at no additional cost or time to the Government.

	3.2 Installation, Boiler Plant Instrumentation, Automatic Boiler Control Systems, Burner Management Systems, Computer Work Station (If Provided)
	A. General:
	1. Nameplates, Labels and Identification: Refer to Section 23 05 10, COMMON WORK RESULTS FOR BOILER PLANT AND STEAM GENERATION.
	2. Electrical Work and Safety Requirements: Comply with NFPA 70 and referenced electrical sections of these specifications.
	3. Electrical Wiring: Comply with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS; Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS; Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES; and Section 26 27 26, WIRI...
	4. All devices plumbing and wiring shall comply with and be arranged as shown in the VHA Boiler Plant Safety Devices Testing Manual.
	5. Protect all circuits to avoid interruption of service or damage to equipment due to short-circuiting or other conditions. Line-protect from lightning and static electricity all wiring that comes from external sources.
	6. Except for short apparatus connections, run conduit parallel to or at right angles to the building structure.
	7. Run tubing and wire connecting devices in control cabinets parallel with the sides of the cabinets neatly racked to permit tracing. Rack wiring bridging a cabinet door along the hinge side and protect from damage. Provide grommets, sleeves or vinyl...
	8. Permanently mark terminal blocks for identification. Label or code each wire at each end. Permanently label or code each point of all field terminal strips to show the instrument or item served. Color-coded cable with cable diagrams may be used to ...
	9. Cables:
	a. Keep cable runs as short as possible. Allow extra length for connecting to the terminal board.
	b. Do not bend flexible coaxial cables in a radius less than ten times the cable outside diameter.
	c. Cables shall be supported for minimum sag.
	d. Splices in shielded and coaxial cables shall consist of terminations and shielded cable couplers. Terminations shall be in accessible location. Cables shall be harnessed with cable ties.

	10. Flexible conduit of any type is limited to 900 mm (3 feet) in length unless longer runs are required for access to equipment such as opening the front door of a boiler.
	11. Conduit smaller than 50 mm (1/2 inch) is prohibited.
	12. All electrical conductors shall be installed in conduit. (Including SO Cord).

	B. Wiring and Piping: Is generally not shown on the drawings. All wiring and piping must be provided in accordance with NFPA 70 and ASME B31.1.

	3.3 Testing, Boiler Plant Instrumentation, Automatic Boiler Control Systems, Burner Management Systems, Computer Workstation (If Provided)
	A. Representatives of the designer of the system shall demonstrate proper operation and calibration of all components, computer programs, and entire systems to the COR. If the project includes boiler/burner testing, the demonstration involving boiler/...
	B. Burner Management (Safety Control) Systems: All tests shall be based on the VHA Boiler Plant Safety Devices Testing Manual, also Refer to //Section 23 52 39, FIRE-TUBE BOILERS// //Section 23 52 33, WATER-TUBE BOILERS//.
	C. Steam Flow Measuring: Demonstrate proper calibration of each flow rate signal and indication and each totalizer signal and indication to COR or their representative prior to the start of the final boiler testing.
	D. Testing shall demonstrate proper calibration of input and output devices, the proper operation of all equipment, proper execution of the sequence of operation, proper tuning of control loops and maintaining of all set points.
	E. Document all tests with detailed report of test results. Explain in detail the nature of each failure and corrective action taken.
	F. During and after completion of the pretests, and again after the final acceptance tests, identify, determine causes, replace, repair and calibrate equipment that fails to comply with contract requirements or the standards of the manufacturer, and r...
	G. Demonstrate all safety and operating interlocks.
	H. Demonstrate that programming is not lost and that the control and instrumentation system performs the correct sequence of control and instrument functions after a loss of power.
	I. Furnish to COR graphed trends of control loops to demonstrate that the control loops are stable and that set points are maintained. Trend data shall be instantaneous and the time between data points shall not be greater than one minute.
	J. Signal Transmission System Equipment:
	1. Ground Rod Tests: Before any wire is connected to the ground rods, use a portable ground testing instrument to test each ground or group of grounds.
	2. Coaxial Cable Tests: Implement NEMA WC 63.2 as a minimum.

	K. Computer Workstation Software Operation Test:
	1. Test ability to properly communicate with and operate the control systems.
	2. Demonstrate the ability to edit the programs off and on line.
	3. Demonstrate operation of all alarm points.
	4. Demonstrate the receipt, display, and saving of trend and status reports.
	5. Demonstrate display and operation of all graphics.
	6. Demonstrate all program calculating functions and report generation.
	7. Demonstrate proper operation of all printers.


	3.4 Startup And Testing
	A. Perform tests as recommended by product manufacturer and listed standards and under actual or simulated operating conditions and prove full compliance with design and specified requirements. Tests of the various items of equipment shall be performe...
	B. When any defects are detected, correct defects and repeat test at no additional cost or time to the Government.
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	Part 1 -  General
	1.1  Description
	A. This section applies to all sections of Division 26.
	B. Furnish and install electrical systems, materials, equipment, and accessories in accordance with the specifications and drawings.
	C. Deleted.
	D. Conductor ampacities specified or shown on the drawings are based on copper conductors, with the conduit and raceways sized per NEC. Aluminum conductors are prohibited.

	1.2  Minimum Requirements
	A. The latest International Building Code (IBC), Underwriters Laboratories, Inc. (UL), Institute of Electrical and Electronics Engineers (IEEE), and National Fire Protection Association (NFPA) codes and standards are the minimum requirements for mater...
	B. The drawings and specifications shall govern in those instances where requirements are greater than those stated in the above codes and standards.

	1.3  Test Standards
	A. All materials and equipment shall be listed, labeled, or certified by a Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters Laboratories, Inc. (UL), standards where test standards have been established. Materials and equipment whic...
	B. Definitions:
	1. Listed: Materials and equipment included in a list published by an organization that is acceptable to the Authority Having Jurisdiction and concerned with evaluation of products or services, that maintains periodic inspection of production or liste...
	2. Labeled: Materials and equipment to which has been attached a label, symbol, or other identifying mark of an organization that is acceptable to the Authority Having Jurisdiction and concerned with product evaluation, that maintains periodic inspect...
	3. Certified: Materials and equipment which:
	a. Have been tested and found by a NRTL to meet nationally recognized standards or to be safe for use in a specified manner.
	b. Are periodically inspected by a NRTL.
	c. Bear a label, tag, or other record of certification.

	4. Nationally Recognized Testing Laboratory: Testing laboratory which is recognized and approved by the Secretary of Labor in accordance with OSHA regulations.


	1.4  Qualifications (Products And Services)
	A. Manufacturer’s Qualifications: The manufacturer shall regularly and currently produce, as one of the manufacturer's principal products, the materials and equipment specified for this project, and shall have manufactured the materials and equipment ...
	B. Product Qualification:
	1. Manufacturer's materials and equipment shall have been in satisfactory operation, on three installations of similar size and type as this project, for at least three years.
	2. The Government reserves the right to require the Contractor to submit a list of installations where the materials and equipment have been in operation before approval.

	C. Service Qualifications: There shall be a permanent service organization maintained or trained by the manufacturer which will render satisfactory service to this installation within four hours of receipt of notification that service is needed. Submi...

	1.5  Applicable Publications
	A. Applicable publications listed in all Sections of Division 26 shall be the latest issue, unless otherwise noted.
	B. Products specified in all sections of Division 26 shall comply with the applicable publications listed in each section.

	1.6  Manufactured Products
	A. Materials and equipment furnished shall be of current production by manufacturers regularly engaged in the manufacture of such items, and for which replacement parts shall be available.  Materials and equipment furnished shall be new, and shall hav...
	B. When more than one unit of the same class or type of materials and equipment is required, such units shall be the product of a single manufacturer.
	C. Equipment Assemblies and Components:
	1. Components of an assembled unit need not be products of the same manufacturer.
	2. Manufacturers of equipment assemblies, which include components made by others, shall assume complete responsibility for the final assembled unit.
	3. Components shall be compatible with each other and with the total assembly for the intended service.
	4. Constituent parts which are similar shall be the product of a single manufacturer.

	D. Factory wiring and terminals shall be identified on the equipment being furnished and on all wiring diagrams.
	E. When Factory Tests are specified, Factory Tests shall be performed in the factory by the equipment manufacturer, and witnessed by the contractor.  In addition, the following requirements shall be complied with:
	1. The Government shall have the option of witnessing factory tests. The Contractor shall notify the Government through the COR a minimum of thirty (30) days prior to the manufacturer’s performing of the factory tests.
	2. When factory tests are successful, contractor shall furnish four (4) copies of the equipment manufacturer’s certified test reports to the COR fourteen (14) days prior to shipment of the equipment, and not more than ninety (90) days after completion...
	3. When factory tests are not successful, factory tests shall be repeated in the factory by the equipment manufacturer, and witnessed by the Contractor.  The Contractor shall be liable for all additional expenses for the Government to witness factory ...


	1.7  Variations From Contract Requirements
	A. Where the Government or the Contractor requests variations from the contract requirements, the connecting work and related components shall include, but not be limited to additions or changes to branch circuits, circuit protective devices, conduits...

	1.8  Materials And Equipment Protection
	A. Materials and equipment shall be protected during shipment and storage against physical damage, vermin, dirt, corrosive substances, fumes, moisture, cold and rain.
	1. Store materials and equipment indoors in clean dry space with uniform temperature to prevent condensation.
	2. During installation, equipment shall be protected against entry of foreign matter, and be vacuum-cleaned both inside and outside before testing and operating.  Compressed air shall not be used to clean equipment.  Remove loose packing and flammable...
	3. Damaged equipment shall be repaired or replaced, as determined by the COR.
	4. Painted surfaces shall be protected with factory installed removable heavy kraft paper, sheet vinyl or equal.
	5. Damaged paint on equipment shall be refinished with the same quality of paint and workmanship as used by the manufacturer so repaired areas are not obvious.


	1.9  Work Performance
	A. All electrical work shall comply with requirements of the latest NFPA 70 (NEC), NFPA 70B, NFPA 70E, NFPA 99, NFPA 110, OSHA Part 1910 subpart J – General Environmental Controls, OSHA Part 1910 subpart K – Medical and First Aid, and OSHA Part 1910 s...
	B. Job site safety and worker safety is the responsibility of the Contractor.
	C. Electrical work shall be accomplished with all affected circuits or equipment de-energized. However, energized electrical work may be performed only for the non-destructive and non-invasive diagnostic testing(s), or when scheduled outage poses an i...
	1. Only Qualified Person(s) shall perform energized electrical work. Supervisor of Qualified Person(s) shall witness the work of its entirety to ensure compliance with safety requirements and approved work plan.
	2. At least two weeks before initiating any energized electrical work, the Contractor and the Qualified Person(s) who is designated to perform the work shall visually inspect, verify and confirm that the work area and electrical equipment can safely a...
	3. At least two weeks before initiating any energized electrical work, the Contractor shall develop and submit a job specific work plan, and energized electrical work request to the COR, and Medical Center’s Chief Engineer or his/her designee. At the ...
	4. Energized electrical work shall begin only after the Contractor has obtained written approval of the work plan, and the energized electrical work request from the COR, and Medical Center’s Chief Engineer or his/her designee. The Contractor shall ma...
	5. Energized electrical work shall begin only after the Contractor has invited and received acknowledgment from the COR, and Medical Center’s Chief Engineer or his/her designee to witness the work.

	D. For work that affects existing electrical systems, arrange, phase and perform work to assure minimal interference with normal functioning of the facility. Refer to Article OPERATIONS AND STORAGE AREAS under Section 01 00 00, GENERAL REQUIREMENTS.
	E. New work shall be installed and connected to existing work neatly, safely and professionally. Disturbed or damaged work shall be replaced or repaired to its prior conditions, as required by Section 01 00 00, GENERAL REQUIREMENTS.
	F. Coordinate location of equipment and conduit with other trades to minimize interference.

	1.10  Equipment Installation And Requirements
	A. Equipment location shall be as close as practical to locations shown on the drawings.
	B. Working clearances shall not be less than specified in the NEC.
	C. Inaccessible Equipment:
	1. Where the Government determines that the Contractor has installed equipment not readily accessible for operation and maintenance, the equipment shall be removed and reinstalled as directed at no additional cost to the Government.
	2. "Readily accessible” is defined as being capable of being reached quickly for operation, maintenance, or inspections without the use of ladders, or without climbing or crawling under or over obstacles such as, but not limited to, motors, pumps, bel...

	D. Electrical service entrance equipment and arrangements for temporary and permanent connections to the electric utility company’s system shall conform to the electric utility company's requirements. Coordinate fuses, circuit breakers and relays with...

	1.11  Equipment Identification
	A. In addition to the requirements of the NEC, install an identification sign which clearly indicates information required for use and maintenance of items such as switchboards and switchgear, panelboards, cabinets, motor controllers, fused and non-fu...
	B. Identification signs for Normal Power System equipment shall be laminated black phenolic resin with a white core with engraved lettering.  Identification signs for Essential Electrical System (EES) equipment, as defined in the NEC, shall be laminat...
	C. Identification labels for electrical raceways and conduits installed or modified by the Contractor shall be snap-on coil plastic markers, self-adhesive label, or paint stencil applications. Identification signs for raceways and conduits containing ...
	D. Install adhesive arc flash warning labels on all equipment as required by the latest NFPA 70E.  Label shall show specific and correct information for specific equipment based on its arc flash calculations. Label shall show the followings:
	1. Nominal system voltage.
	2. Equipment/bus name, date prepared, and manufacturer name and address.
	3. Arc flash boundary.
	4. Available arc flash incident energy and the corresponding working distance.
	5. Minimum arc rating of clothing.
	6. Site-specific level of PPE.


	1.12  Submittals
	A. Submit to the COR in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
	B. The Government's approval shall be obtained for all materials and equipment before delivery to the job site.  Delivery, storage or installation of materials and equipment which has not had prior approval will not be permitted.
	C. All submittals shall include six copies of adequate descriptive literature, catalog cuts, shop drawings, test reports, certifications, samples, and other data necessary for the Government to ascertain that the proposed materials and equipment compl...
	D. Submittals for individual systems and equipment assemblies which consist of more than one item or component shall be made for the system or assembly as a whole.  Partial submittals will not be considered for approval.
	1. Mark the submittals, "SUBMITTED UNDER SECTION__________________".
	2. Submittals shall be marked to show specification reference including the section and paragraph numbers.
	3. Submit each section separately.

	E. The submittals shall include the following:
	1. Information that confirms compliance with contract requirements. Include the manufacturer's name, model or catalog numbers, catalog information, technical data sheets, shop drawings, manuals, pictures, nameplate data, and test reports as required.
	2. Elementary and interconnection wiring diagrams for communication and signal systems, control systems, and equipment assemblies. All terminal points and wiring shall be identified on wiring diagrams.
	3. Parts list which shall include information for replacement parts and ordering instructions, as recommended by the equipment manufacturer.

	F. Maintenance and Operation Manuals:
	1. Submit as required for systems and equipment specified in the technical sections. Furnish in hardcover binders or an approved equivalent.
	2. Inscribe the following identification on the cover: the words "MAINTENANCE AND OPERATION MANUAL," the name and location of the system, material, equipment, building, name of Contractor, and contract name and number. Include in the manual the names,...
	3. Provide a table of contents and assemble the manual to conform to the table of contents, with tab sheets placed before instructions covering the subject. The instructions shall be legible and easily read, with large sheets of drawings folded in.
	4. The manuals shall include:
	a. Internal and interconnecting wiring and control diagrams with data to explain detailed operation and control of the equipment.
	b. A control sequence describing start-up, operation, and shutdown.
	c. Description of the function of each principal item of equipment.
	d. Installation instructions.
	e. Safety precautions for operation and maintenance.
	f. Diagrams and illustrations.
	g. Periodic maintenance and testing procedures and frequencies, including replacement parts numbers.
	h. Performance data.
	i. Pictorial "exploded" parts list with part numbers. Emphasis shall be placed on the use of special tools and instruments.  The list shall indicate sources of supply, recommended spare and replacement parts, and name of servicing organization.
	j. List of factory approved or qualified permanent servicing organizations for equipment repair and periodic testing and maintenance, including addresses and factory certification qualifications.


	G. Approvals will be based on complete submission of shop drawings, manuals, test reports, certifications, and samples as applicable.
	H. After approval and prior to installation, furnish the COR with one sample of each of the following:
	1. A minimum 300 mm (12 inches) length of each type and size of wire and cable along with the tag from the coils or reels from which the sample was taken. The length of the sample shall be sufficient to show all markings provided by the manufacturer.
	2. Each type of conduit coupling, bushing, and termination fitting.
	3. Conduit hangers, clamps, and supports.
	4. Duct sealing compound.
	5. Each type of receptacle, toggle switch, lighting control sensor, outlet box, manual motor starter, device wall plate, engraved nameplate, wire and cable splicing and terminating material, and branch circuit single pole molded case circuit breaker.


	1.13  Singular Number
	A. Where any device or part of equipment is referred to in these specifications in the singular number (e.g., "the switch"), this reference shall be deemed to apply to as many such devices as are required to complete the installation as shown on the d...

	1.14  Acceptance Checks and Tests
	A. The Contractor shall furnish the instruments, materials, and labor for tests.
	B. Where systems are comprised of components specified in more than one section of Division 26, the Contractor shall coordinate the installation, testing, and adjustment of all components between various manufacturer’s representatives and technicians ...
	C. When test results indicate any defects, the Contractor shall repair or replace the defective materials or equipment, and repeat the tests for the equipment.  Repair, replacement, and re-testing shall be accomplished at no additional cost to the Gov...

	1.15  Warranty
	A. All work performed and all equipment and material furnished under this Division shall be free from defects and shall remain so for a period of one year from the date of acceptance of the entire installation by the Contracting Officer for the Govern...

	1.16  Instruction
	A. Instruction to designated Government personnel shall be provided for the particular equipment or system as required in each associated technical specification section.
	B. Furnish the services of competent and factory-trained instructors to give full instruction in the adjustment, operation, and maintenance of the specified equipment and system, including pertinent safety requirements.  Instructors shall be thoroughl...
	C. A training schedule shall be developed and submitted by the Contractor and approved by the COR at least 30 days prior to the planned training.


	Part 2 -  Products (Not Used)
	Part 3 -  Execution (Not Used)
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	Part 1 -  General
	1.1  Description
	A. This section specifies the furnishing, installation, connection, and testing of the electrical conductors and cables for use in electrical systems rated 600 V and below, indicated as cable(s), conductor(s), wire, or wiring in this section.

	1.2  Related Work
	A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: Requirements that apply to all sections of Division 26.
	B. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for personnel safety and to provide a low impedance path for possible ground fault currents.
	C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits for conductors and cables.

	1.3  Quality Assurance
	A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

	1.4  Factory Tests
	A. Conductors and cables shall be thoroughly tested at the factory per NEMA to ensure that there are no electrical defects. Factory tests shall be certified.

	1.5  Submittals
	A. Submit six copies of the following in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
	1. Shop Drawings:
	a. Submit sufficient information to demonstrate compliance with drawings and specifications.
	b. Submit the following data for approval:
	1) Electrical ratings and insulation type for each conductor and cable.
	2) Splicing materials and pulling lubricant.


	2. Certifications: Two weeks prior to final inspection, submit the following.
	a. Certification by the manufacturer that the conductors and cables conform to the requirements of the drawings and specifications.
	b. Certification by the Contractor that the conductors and cables have been properly installed, adjusted, and tested.



	1.6  Applicable Publications
	A. Publications listed below (including amendments, addenda, revisions, supplements and errata) form a part of this specification to the extent referenced. Publications are reference in the text by designation only.
	B. American Society of Testing Material (ASTM):
	C. National Electrical Manufacturers Association (NEMA):
	D. National Fire Protection Association (NFPA):
	E. Underwriters Laboratories, Inc. (UL):


	Part 2 -  Products
	2.1  Conductors And Cables
	A. Conductors and cables shall be in accordance with NEMA, UL, as specified herein, and as shown on the drawings.
	B. All conductors shall be copper.
	C. Single Conductor and Cable:
	1. No. 12 AWG: Minimum size, except where smaller sizes are specified herein or shown on the drawings.
	2. No. 8 AWG and larger: Stranded.
	3. No. 10 AWG and smaller: Solid; except shall be stranded for final connection to motors, transformers, and vibrating equipment.
	4. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated power systems.

	D. Color Code:
	1. No. 10 AWG and smaller: Solid color insulation or solid color coating.
	2. No. 8 AWG and larger: Color-coded using one of the following methods:
	a. Solid color insulation or solid color coating.
	b. Stripes, bands, or hash marks of color specified.
	c. Color using 19 mm (0.75 inches) wide tape.

	3. For modifications and additions to existing wiring systems, color coding shall conform to the existing wiring system.
	4. Conductors shall be color-coded as follows:
	5. Lighting circuit “switch legs”, and 3-way and 4-way switch “traveling wires,” shall have color coding that is unique and distinct (e.g., pink and purple) from the color coding indicated above. The unique color codes shall be solid and in accordance...
	6. Color code for isolated power system wiring shall be in accordance with the NEC.


	2.2  Splices
	A. Splices shall be in accordance with NEC and UL.
	B. Above Ground Splices for No. 10 AWG and Smaller:
	1. Solderless, screw on, reusable pressure cable type, with integral insulation, approved for copper and aluminum conductors.
	2. The integral insulator shall have a skirt to completely cover the stripped conductors.
	3. The number, size, and combination of conductors used with the connector, as listed on the manufacturer's packaging, shall be strictly followed.

	C. Above Ground Splices for No. 8 AWG to No. 4/0 AWG:
	1. Compression, hex screw, or bolt clamp type of high conductivity and corrosion resistant material, listed for use with copper and aluminum conductors.
	2. Insulate with materials approved for the particular use, location, voltage, and temperature. Insulation level shall be not less than the insulation level of the conductors being joined.
	3. Splice and insulation shall be product of the same manufacturer.
	4. All bolts, nuts, and washers used with splices shall be zinc-plated steel.

	D. Above Ground Splices for 250 kcmil and Larger:
	1. Long barrel “butt-splice” or “sleeve” type compression connectors, with minimum of two compression indents per wire, listed for use with copper and aluminum conductors.
	2. Insulate with materials approved for the particular use, location, voltage, and temperature. Insulation level shall be not less than the insulation level of the conductors being joined.
	3. Splice and insulation shall be product of the same manufacturer.

	E. Underground Splices for No. 10 AWG and Smaller:
	1. Solderless, screw on, reusable pressure cable type, with integral insulation. Listed for wet locations, and approved for copper and aluminum conductors.
	2. The integral insulator shall have a skirt to completely cover the stripped conductors.
	3. The number, size, and combination of conductors used with the connector, as listed on the manufacturer's packaging, shall be strictly followed.

	F. Underground Splices for No. 8 AWG and Larger:
	1. Mechanical type, of high conductivity and corrosion resistant material. Listed for wet locations, and approved for copper and aluminum conductors.
	2. Insulate with materials approved for the particular use, location, voltage, and temperature. Insulation level shall be not less than the insulation level of the conductors being joined.
	3. Splice and insulation shall be product of the same manufacturer.

	G. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant, cold and weather resistant.

	2.3  Connectors and Terminations
	A. Mechanical type of high conductivity and corrosion resistant material, listed for use with copper and aluminum conductors.
	B. Long barrel compression type of high conductivity and corrosion resistant material, with minimum of two compression indents per wire, listed for use with copper and aluminum conductors.
	C. All bolts, nuts, and washers used to connect connections and terminations to bus bars or other termination points shall be zinc-plated steel.

	2.4  Control Wiring
	A. Unless otherwise specified elsewhere in these specifications, control wiring shall be as specified herein, except that the minimum size shall be not less than No. 14 AWG.
	B. Control wiring shall be sized such that the voltage drop under in-rush conditions does not adversely affect operation of the controls.

	2.5  Wire Lubricating Compound
	A. Lubricating compound shall be suitable for the wire insulation and conduit, and shall not harden or become adhesive.
	B. Shall not be used on conductors for isolated power systems.


	Part 3 -  Execution
	3.1  General
	A. Install conductors in accordance with the NEC, as specified, and as shown on the drawings.
	B. Install all conductors in raceway systems.
	C. Splice conductors only in outlet boxes, junction boxes, pullboxes, manholes, or handholes.
	D. Conductors of different systems (e.g., 120 V and 277 V) shall not be installed in the same raceway.
	E. Install cable supports for all vertical feeders in accordance with the NEC. Provide split wedge type which firmly clamps each individual cable and tightens due to cable weight.
	F. In panelboards, cabinets, wireways, switches, enclosures, and equipment assemblies, neatly form, train, and tie the conductors with non-metallic ties.
	G. For connections to motors, transformers, and vibrating equipment, stranded conductors shall be used only from the last fixed point of connection to the motors, transformers, or vibrating equipment.
	H. Use expanding foam or non-hardening duct-seal to seal conduits entering a building, after installation of conductors.
	I. Conductor and Cable Pulling:
	1. Provide installation equipment that will prevent the cutting or abrasion of insulation during pulling. Use lubricants approved for the cable.
	2. Use nonmetallic pull ropes.
	3. Attach pull ropes by means of either woven basket grips or pulling eyes attached directly to the conductors.
	4. All conductors in a single conduit shall be pulled simultaneously.
	5. Do not exceed manufacturer’s recommended maximum pulling tensions and sidewall pressure values.

	J. No more than three branch circuits shall be installed in any one conduit.
	K. When stripping stranded conductors, use a tool that does not damage the conductor or remove conductor strands.

	3.2  Installation In Manholes: Not Used
	3.3  Splice And Termination Installation
	A. Splices and terminations shall be mechanically and electrically secure, and tightened to manufacturer’s published torque values using a torque screwdriver or wrench.
	B. Where the Government determines that unsatisfactory splices or terminations have been installed, replace the splices or terminations at no additional cost to the Government.

	3.4  Conductor Identification
	A. When using colored tape to identify phase, neutral, and ground conductors larger than No. 8 AWG, apply tape in half-overlapping turns for a minimum of 75 mm (3 inches) from terminal points, and in junction boxes, pullboxes, and manholes. Apply the ...

	3.5  Feeder Conductor Identification
	A. In each interior pullbox and each underground manhole and handhole, install brass tags on all feeder conductors to clearly designate their circuit identification and voltage. The tags shall be the embossed type, 40 mm (1-1/2 inches) in diameter and...

	3.6  Existing Conductors
	A. Unless specifically indicated on the plans, existing conductors shall not be reused.

	3.7  Control Wiring Installation
	A. Unless otherwise specified in other sections, install control wiring and connect to equipment to perform the required functions as specified or as shown on the drawings.
	B. Install a separate power supply circuit for each system, except where otherwise shown on the drawings.

	3.8  Control Wiring Identification
	A. Install a permanent wire marker on each wire at each termination.
	B. Identifying numbers and letters on the wire markers shall correspond to those on the wiring diagrams used for installing the systems.
	C. Wire markers shall retain their markings after cleaning.
	D. In each manhole and handhole, install embossed brass tags to identify the system served and function.

	3.9  Acceptance Checks And Tests
	A. Perform in accordance with the manufacturer's recommendations.  In addition, include the following:
	1. Visual Inspection and Tests: Inspect physical condition.
	2. Electrical tests:
	a. After installation but before connection to utilization devices, such as fixtures, motors, or appliances, test conductors phase-to-phase and phase-to-ground resistance with an insulation resistance tester.  Existing conductors to be reused shall al...
	b. Applied voltage shall be 500 V DC for 300 V rated cable, and 1000 V DC for 600 V rated cable. Apply test for one minute or until reading is constant for 15 seconds, whichever is longer. Minimum insulation resistance values shall not be less than 25...
	c. Perform phase rotation test on all three-phase circuits.
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	Part 1 -  General
	1.1  Description
	A. This section specifies the furnishing, installation, connection, and testing of grounding and bonding equipment, indicated as grounding equipment in this section.
	B. “Grounding electrode system” refers to grounding electrode conductors and all electrodes required or allowed by NEC, as well as made, supplementary, and lightning protection system grounding electrodes.
	C. The terms “connect” and “bond” are used interchangeably in this section and have the same meaning.

	1.2  Related Work
	A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: Requirements that apply to all sections of Division 26.
	B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES: Low-voltage conductors.
	C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit and boxes.

	1.3  Quality Assurance
	A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

	1.4  Submittals
	A. Submit six copies of the following in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
	1. Shop Drawings:
	a. Submit sufficient information to demonstrate compliance with drawings and specifications.
	b. Submit plans showing the location of system grounding electrodes and connections, and the routing of aboveground and underground grounding electrode conductors.

	2. Test Reports:
	3. Certifications:
	a. Certification by the Contractor that the grounding equipment has been properly installed and tested.



	1.5  Applicable Publications
	A. Publications listed below (including amendments, addenda, revisions, supplements, and errata) form a part of this specification to the extent referenced. Publications are referenced in the text by designation only.
	B. American Society for Testing and Materials (ASTM):
	C. Institute of Electrical and Electronics Engineers, Inc. (IEEE):
	D. National Fire Protection Association (NFPA):
	E. Underwriters Laboratories, Inc. (UL):


	Part 2 -  Products
	2.1  Grounding And Bonding Conductors
	A. Equipment grounding conductors shall be insulated stranded copper, except that sizes No. 10 AWG and smaller shall be solid copper. Insulation color shall be continuous green for all equipment grounding conductors, except that wire sizes No. 4 AWG a...
	B. Bonding conductors shall be bare stranded copper, except that sizes No. 10 AWG and smaller shall be bare solid copper.  Bonding conductors shall be stranded for final connection to motors, transformers, and vibrating equipment.
	C. Conductor sizes shall not be less than shown on the drawings, or not less than required by the NEC, whichever is greater.
	D. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated power systems.

	2.2  Ground Connections
	A. Below Grade and Inaccessible Locations: Exothermic-welded type connectors.
	B. Above Grade:
	1. Bonding Jumpers: Listed for use with aluminum and copper conductors.  For wire sizes No. 8 AWG and larger, use compression-type connectors.  For wire sizes smaller than No. 8 AWG, use mechanical type lugs.  Connectors or lugs shall use zinc-plated ...
	2. Connection to Grounding Bus Bars: Listed for use with aluminum and copper conductors.  Use mechanical type lugs, with zinc-plated steel bolts, nuts, and washers. Bolts shall be torqued to the values recommended by the manufacturer.
	3. Connection to Equipment Rack and Cabinet Ground Bars: Listed for use with aluminum and copper conductors.  Use mechanical type lugs, with zinc-plated steel bolts, nuts, and washers. Bolts shall be torqued to the values recommended by the manufacturer.


	2.3  Equipment Rack And Cabinet Ground Bars
	A. Provide solid copper ground bars designed for mounting on the framework of open or cabinet-enclosed equipment racks.  Ground bars shall have minimum dimensions of 6.3 mm (0.25 inch) thick x 19 mm (0.75 inch) wide, with length as required or as show...

	2.4  Ground Terminal Blocks
	A. At any equipment mounting location (e.g., backboards and hinged cover enclosures) where rack-type ground bars cannot be mounted, provide mechanical type lugs, with //zinc-plated//cadmium-plated// steel bolts, nuts, and washers. Bolts shall be torqu...

	2.5  Grounding Bus Bar
	A. Pre-drilled rectangular copper bar with stand-off insulators, minimum 6.3 mm (0.25 inch) thick x 100 mm (4 inches) high in cross-section, length as shown on the drawings, with hole size, quantity, and spacing per detail shown on the drawings.  Prov...


	Part 3 -  Execution
	3.1  General
	A. Install grounding equipment in accordance with the NEC, as shown on the drawings, and as specified herein.
	B. Equipment Grounding: Metallic piping, building structural steel, electrical enclosures, raceways, junction boxes, outlet boxes, cabinets, machine frames, and other conductive items in close proximity with electrical circuits, shall be bonded and gr...

	3.2  Inaccessible Grounding Connections
	A. Make grounding connections, which are normally buried or otherwise inaccessible, by exothermic weld.

	3.3  Raceway
	A. Conduit Systems:
	1. Ground all metallic conduit systems. All metallic conduit systems shall contain an equipment grounding conductor.
	2. Non metallic conduit systems, except non-metallic feeder conduits that carry a grounded conductor from exterior transformers to interior or building-mounted service entrance equipment, shall contain an equipment grounding conductor.
	3. Metallic conduit that only contains a grounding conductor, and is provided for its mechanical protection, shall be bonded to that conductor at the entrance and exit from the conduit.
	4. Metallic conduits which terminate without mechanical connection to an electrical equipment housing by means of locknut and bushings or adapters, shall be provided with grounding bushings. Connect bushings with a equipment grounding conductor to the...

	B. Feeders and Branch Circuits: Install equipment grounding conductors with all feeders, and power and lighting branch circuits.
	C. Boxes, Cabinets, Enclosures, and Panelboards:
	1. Bond the equipment grounding conductor to each pullbox, junction box, outlet box, device box, cabinets, and other enclosures through which the conductor passes (except for special grounding systems for intensive care units and other critical units ...

	D. Fixed electrical appliances and equipment shall be provided with a ground lug for termination of the equipment grounding conductor.

	3.4  Corrosion Inhibitors
	A. When making grounding and bonding connections, apply a corrosion inhibitor to all contact surfaces.  Use corrosion inhibitor appropriate for protecting a connection between the metals used.

	3.5  Conductive Piping
	A. Bond all conductive piping systems, interior and exterior, to the grounding electrode system. Bonding connections shall be made as close as practical to the equipment ground bus.
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	Part 1 -  General
	1.1  Description
	A. This section specifies the furnishing, installation, and connection of conduit, fittings, and boxes, to form complete, coordinated, grounded raceway systems. Raceways are required for all wiring unless shown or specified otherwise.
	B. Definitions: The term conduit, as used in this specification, shall mean any or all of the raceway types specified.

	1.2  Related Work
	A. Section 09 91 00, PAINTING: Identification and painting of conduit and other devices.
	B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General electrical requirements and items that are common to more than one section of Division 26.
	C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for personnel safety and to provide a low impedance path for possible ground fault currents.

	1.3  Quality Assurance
	A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

	1.4  Submittals
	A. Submit six copies of the following in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
	1. Shop Drawings:
	a. Size and location of main feeders.
	b. Size and location of panels and pull-boxes.
	c. Layout of required conduit penetrations through structural elements.
	d. Submit the following data for approval:
	1) Raceway types and sizes.
	2) Conduit bodies, connectors and fittings.
	3) Junction and pull boxes, types and sizes.


	2. Certifications:  Two weeks prior to final inspection, submit the following:
	a. Certification by the Contractor that raceways, conduits, conduit bodies, connectors, fittings, junction and pull boxes, and all related equipment have been properly installed.



	1.5  Applicable Publications
	A. Publications listed below (including amendments, addenda, revisions, supplements, and errata) form a part of this specification to the extent referenced. Publications are referenced in the text by designation only.
	B. American National Standards Institute (ANSI):
	C. National Fire Protection Association (NFPA):
	D. Underwriters Laboratories, Inc. (UL):
	E. National Electrical Manufacturers Association (NEMA):
	F. American Iron and Steel Institute (AISI):


	Part 2 -  Products
	2.1  Material
	A. Conduit Size:  In accordance with the NEC, but not less than 13 mm (0.5-inch) unless otherwise shown.  Where permitted by the NEC, 13 mm (0.5-inch) flexible conduit may be used for tap connections to recessed lighting fixtures.
	B. Conduit:
	1. Size:  In accordance with the NEC, but not less than 13 mm (0.5-inch).
	2. Rigid Steel Conduit (RMC):  Shall conform to UL 6 and ANSI C80.1.
	3. Rigid Intermediate Steel Conduit (IMC):  Shall conform to UL 1242 and ANSI C80.6.
	4. Electrical Metallic Tubing (EMT):  Shall conform to UL 797 and ANSI C80.3. Maximum size not to exceed 105 mm (4 inches) and shall be permitted only with cable rated 600 V or less.
	5. Flexible Metal Conduit:  Shall conform to UL 1.
	6. Liquid-tight Flexible Metal Conduit:  Shall conform to UL 360.
	7. Direct Burial Plastic Conduit:  Shall conform to UL 651 and UL 651A, heavy wall PVC or high density polyethylene (PE).
	8. Surface Metal Raceway:  Shall conform to UL 5.

	C. Conduit Fittings:
	1. Rigid Steel and Intermediate Metallic Conduit Fittings:
	a. Fittings shall meet the requirements of UL 514B and NEMA FB1.
	b. Standard threaded couplings, locknuts, bushings, conduit bodies, and elbows: Only steel or malleable iron materials are acceptable. Integral retractable type IMC couplings are also acceptable.
	c. Locknuts:  Bonding type with sharp edges for digging into the metal wall of an enclosure.
	d. Bushings:  Metallic insulating type, consisting of an insulating insert, molded or locked into the metallic body of the fitting. Bushings made entirely of metal or nonmetallic material are not permitted.
	e. Erickson (Union Type) and Set Screw Type Couplings:  Approved for use in concrete are permitted for use to complete a conduit run where conduit is installed in concrete.  Use set screws of case-hardened steel with hex head and cup point to firmly s...
	f. Sealing Fittings:  Threaded cast iron type.  Use continuous drain-type sealing fittings to prevent passage of water vapor.  In concealed work, install fittings in flush steel boxes with blank cover plates having the same finishes as that of other e...

	2. Electrical Metallic Tubing Fittings:
	a. Fittings and conduit bodies shall meet the requirements of UL 514B, ANSI C80.3, and NEMA FB1.
	b. Only steel or malleable iron materials are acceptable.
	c. Setscrew Couplings and Connectors:  Use setscrews of case-hardened steel with hex head and cup point, to firmly seat in wall of conduit for positive grounding.
	d. Indent-type connectors or couplings are prohibited.
	e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of "pot metal" are prohibited.

	3. Flexible Metal Conduit Fittings:
	a. Conform to UL 514B.  Only steel or malleable iron materials are acceptable.
	b. Clamp-type, with insulated throat.

	4. Liquid tight Flexible Metal Conduit Fittings:
	a. Fittings shall meet the requirements of UL 514B and NEMA FB1.
	b. Only steel or malleable iron materials are acceptable.
	c. Fittings must incorporate a threaded grounding cone, a steel or plastic compression ring, and a gland for tightening.  Connectors shall have insulated throats.

	5. Direct Burial Plastic Conduit Fittings:  Fittings shall meet the requirements of UL 514C and NEMA TC3.
	6. Surface Metal Raceway Fittings:  As recommended by the raceway manufacturer.  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, conduit entry fittings, accessories, and other fittings as required for comple...
	7. Expansion and Deflection Couplings:
	a. Conform to UL 467 and UL 514B.
	b. Accommodate a 19 mm (0.75-inch) deflection, expansion, or contraction in any direction, and allow 30 degree angular deflections.
	c. Include internal flexible metal braid, sized to guarantee conduit ground continuity and a low-impedance path for fault currents, in accordance with UL 467 and the NEC tables for equipment grounding conductors.
	d. Jacket:  Flexible, corrosion resistant, watertight, moisture and heat-resistant molded rubber material with stainless steel jacket clamps.


	D. Conduit Supports:
	1. Parts and Hardware:  Zinc coat or provide equivalent corrosion protection.
	2. Individual Conduit Hangers:  Designed for the purpose, having a pre assembled closure bolt and nut, and provisions for receiving a hanger rod.
	3. Multiple Conduit (Trapeze) Hangers:  Not less than 38 mm x 38 mm (1.5 x 1.5 inches), 12-gauge steel, cold-formed, lipped channels; with not less than 9 mm (0.375-inch) diameter steel hanger rods.
	4. Solid Masonry and Concrete Anchors:  Self drilling expansion shields, or machine bolt expansion.

	E. Outlet, Junction, and Pull Boxes:
	1. UL-50 and UL-514A.
	2. Rustproof cast metal where required by the NEC or shown on drawings.
	3. Sheet Metal Boxes:  Galvanized steel, except where shown on drawings.



	Part 3 -  Execution
	3.1  Installation, General
	A. In accordance with UL, NEC, NEMA, as shown on drawings, and as specified herein.
	B. Install conduit as follows:
	1. In complete mechanically and electrically continuous runs before pulling in cables or wires.
	2. Unless otherwise indicated on the drawings or specified herein, installation of all conduits shall be concealed within finished walls, floors, and ceilings.
	3. Flattened, dented, or deformed conduit is not permitted.  Remove and replace the damaged conduits with new conduits.
	4. Assure conduit installation does not encroach into the ceiling height head room, walkways, or doorways.
	5. Cut conduits square, ream, remove burrs, and draw up tight.
	6. Independently support conduit at 2.4 M (8 feet) on centers with specified materials and as shown on drawings.
	7. Do not use suspended ceilings, suspended ceiling supporting members, lighting fixtures, other conduits, cable tray, boxes, piping, or ducts to support conduits and conduit runs.
	8. Support within 300 mm (12 inches) of changes of direction, and within 300 mm (12 inches) of each enclosure to which connected.
	9. Close ends of empty conduits with plugs or caps at the rough in stage until wires are pulled in, to prevent entry of debris.
	10. Conduit installations under fume and vent hoods are prohibited.
	11. Secure conduits to cabinets, junction boxes, pull-boxes, and outlet boxes with bonding type locknuts.  For rigid steel and IMC conduit installations, provide a locknut on the inside of the enclosure, made up wrench tight.  Do not make conduit conn...
	12. Flashing of penetrations of the roof membrane is specified in Section 07 60 00, FLASHING AND SHEET METAL.
	13. Conduit bodies shall only be used for changes in direction, and shall not contain splices.

	C. Conduit Bends:
	1. Make bends with standard conduit bending machines.
	2. Conduit hickey may be used for slight offsets and for straightening stubbed out conduits.
	3. Bending of conduits with a pipe tee or vise is prohibited.

	D. Layout and Homeruns:
	1. Install conduit with wiring, including homeruns, as shown on drawings.
	2. Deviations:  Make only where necessary to avoid interferences and only after drawings showing the proposed deviations have been submitted and approved by the COR.


	3.2  Exposed Work Installation
	A. Unless otherwise indicated on drawings, exposed conduit is only permitted in mechanical and electrical rooms.
	B. Conduit for Conductors Above 600 V:  Rigid steel. Mixing different types of conduits in the system is prohibited.
	C. Conduit for Conductors 600 V and Below:  Rigid steel, IMC, or EMT.  Mixing different types of conduits in the system is prohibited.
	D. Align and run conduit parallel or perpendicular to the building lines.
	E. Install horizontal runs close to the ceiling or beams and secure with conduit straps.
	F. Support horizontal or vertical runs at not over 2.4 M (8 feet) intervals.
	G. Surface Metal Raceways:  Use only where shown on drawings.
	H. Painting:
	1. Paint exposed conduit as specified in Section 09 91 00, PAINTING.
	2. Paint all conduits containing cables rated over 600 V safety orange. Refer to Section 09 91 00, PAINTING for preparation, paint type, and exact color.  In addition, paint legends, using 50 mm (2 inch) high black numerals and letters, showing the ca...


	3.3  Motors and Vibrating Equipment
	A. Use flexible metal conduit for connections to motors and other electrical equipment subject to movement, vibration, misalignment, cramped quarters, or noise transmission.
	B. Use liquid tight flexible metal conduit for installation in exterior locations, moisture or humidity laden atmosphere, corrosive atmosphere, water or spray wash down operations, inside airstream of HVAC units, and locations subject to seepage or dr...
	C. Provide a green equipment grounding conductor with flexible and liquid-tight flexible metal conduit.

	3.4  Expansion Joints
	A. Conduits 75 mm (3 inch) and larger that are secured to the building structure on opposite sides of a building expansion joint require expansion and deflection couplings.  Install the couplings in accordance with the manufacturer's recommendations.
	B. Provide conduits smaller than 75 mm (3 inch) with junction boxes on both sides of the expansion joint.  Connect flexible metal conduits to junction boxes with sufficient slack to produce a 125 mm (5 inch) vertical drop midway between the ends of th...
	C. Install expansion and deflection couplings where shown.

	3.5  Conduit Supports
	A. Safe working load shall not exceed one-quarter of proof test load of fastening devices.
	B. Use pipe straps or individual conduit hangers for supporting individual conduits.
	C. Support multiple conduit runs with trapeze hangers.  Use trapeze hangers that are designed to support a load equal to or greater than the sum of the weights of the conduits, wires, hanger itself, and an additional 90 kg (200 lbs).  Attach each cond...
	D. Support conduit independently of junction boxes, pull-boxes, fixtures, suspended ceiling T bars, angle supports, and similar items.
	E. Fasteners and Supports in Solid Masonry and Concrete:
	1. New Construction:  Use steel or malleable iron concrete inserts set in place prior to placing the concrete.
	2. Existing Construction:
	a. Steel expansion anchors not less than 6 mm (0.25-inch) bolt size and not less than 28 mm (1.125 inch) in embedment.
	b. Power set fasteners not less than 6 mm (0.25-inch) diameter with depth of penetration not less than 75 mm (3 inch).
	c. Use vibration and shock-resistant anchors and fasteners for attaching to concrete ceilings.


	F. Hollow Masonry:  Toggle bolts.
	G. Bolts supported only by plaster or gypsum wallboard are not acceptable.
	H. Metal Structures:  Use machine screw fasteners or other devices specifically designed and approved for the application.
	I. Attachment by wood plugs, rawl plug, plastic, lead or soft metal anchors, or wood blocking and bolts supported only by plaster is prohibited.
	J. Chain, wire, or perforated strap shall not be used to support or fasten conduit.
	K. Spring steel type supports or fasteners are prohibited for all uses except horizontal and vertical supports/fasteners within walls.
	L. Vertical Supports:  Vertical conduit runs shall have riser clamps and supports in accordance with the NEC and as shown.  Provide supports for cable and wire with fittings that include internal wedges and retaining collars.

	3.6  Box Installation
	A. Boxes for Concealed Conduits:
	1. Flush-mounted.
	2. Provide raised covers for boxes to suit the wall or ceiling, construction, and finish.

	B. In addition to boxes shown, install additional boxes where needed to prevent damage to cables and wires during pulling-in operations or where more than the equivalent of 4-90 degree bends are necessary.
	C. Locate pullboxes so that covers are accessible and easily removed. Coordinate locations with piping and ductwork where installed above ceilings.
	D. Remove only knockouts as required.  Plug unused openings.  Use threaded plugs for cast metal boxes and snap in metal covers for sheet metal boxes.
	E. Outlet boxes mounted back to back in the same wall are prohibited.  A minimum 600 mm (24 inch) center-to-center lateral spacing shall be maintained between boxes.
	F. Flush-mounted wall or ceiling boxes shall be installed with raised covers so that the front face of raised cover is flush with the wall. Surface-mounted wall or ceiling boxes shall be installed with surface-style flat or raised covers.
	G. Minimum size of outlet boxes for ground fault circuit interrupter (GFCI) receptacles is 100 mm (4 inches) square x 55 mm (2.125 inches) deep, with device covers for the wall material and thickness involved.
	H. Stencil or install phenolic nameplates on covers of the boxes identified on riser diagrams; for example "SIG FA JB No. 1."
	I. On all branch circuit junction box covers, identify the circuits with black marker.




