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SECTION 01 00 00 
GENERAL REQUIREMENTS 

 
1.1 GENERAL INTENTION  

A. Contractor shall completely prepare site for building operations, including 

demolition and removal of existing, and furnish labor and materials and perform 

work for Project 586-12-104, Upgrade OIT Server Room for Electrical and HVAC 

Improvements as required by drawings and specifications.  

B. Visits to the site by Bidders may be made only by appointment with the Medical 

Center Engineering Officer 

C. 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. 

D. Prior to commencing work, general contractor shall provide proof that a OSHA 

certified “competent person” (CP) (29 CFR 1926.20(b)(2) will maintain a 

presence at the work site whenever the general or subcontractors are present. 

E. Training: 

1. All employees of general contractor or subcontractors shall have the 10-hour 

OSHA certified Construction Safety course and /or other relevant competency 

training, as determined by VA CP with input from the ICRA team.  

2. Submit training records of all such employees for approval before the start 

of work. 

 
1.2 STATEMENT OF BID ITEM(S)  

A. ITEM I, Base Bid: GENERAL CONSTRUCTION: Work includes general construction, 

demolition, mechanical and electrical work as required by the drawings, 

specifications and scope of work. 

 
1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR 

A. AFTER AWARD OF CONTRACT, no sets of specifications and drawings will be 

furnished.  Electronic versions will be available for reproduction as required 

at the contractor’s expense. 

 
1.4 CONSTRUCTION SECURITY REQUIREMENETS 

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. 
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B. Security Procedures: 

1. General Contractor’s employees shall not enter the project site without 

appropriate badge.  They may also be subject to inspection of their personal 

effects when entering or leaving the project site. 

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

General Contractor shall give 3 days notice to the Contracting Officer so 

that security arrangements can be provided for the employees.  This notice 

is separate from any notices required for utility shutdown described later 

in this section. 

3. No photography of VA premises is allowed without written permission of the 

Contracting Officer. 

4. 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. 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. 

4. 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. 

5. These security documents shall not be removed or transmitted from the 

project site without the written approval of Contracting Officer. 

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

shredded and destroyed in a manner acceptable to the VA. 

7. Notify Contracting Officer and Site Security Officer immediately when there 

is a loss or compromise of “sensitive information”. 

8. All electronic information shall be stored in specified location following 

VA standards and procedures using an Engineering Document Management 

Software (EDMS). 

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. 
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1.5 FIRE SAFETY 

A. Applicable Publications: Publications listed below form part of this Article to 

extent referenced. Publications are referenced in text by basic designations 

only.  

1. American Society for Testing and Materials (ASTM): 

E84-2008 ............ Surface Burning Characteristics of Building Materials 

2. National Fire Protection Association (NFPA): 

10-2006 ............. Standard for Portable Fire Extinguishers 

30-2007 ............. Flammable and Combustible Liquids Code 

51B-2003 ............ Standard for Fire Prevention During Welding, Cutting 

and Other Hot Work 

70-2007 ............. National Electrical Code 

241-2004 ............ Standard for Safeguarding Construction, Alteration, and 

Demolition Operations 

3. Occupational Safety and Health Administration (OSHA): 

29 CFR 1926 ......... Safety and Health Regulations for Construction 

B. Fire Safety Plan: Establish and maintain a 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 Project Engineer and Facility Safety Manager for review for 

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

DRAWINGS, PRODUCT DATA AND SAMPLES Prior to any worker for the contractor or 

subcontractors beginning work, they shall undergo a safety briefing provided by 

the general contractor’s competent person per OSHA requirements. This briefing 

shall include information on the construction limits, VAMC safety guidelines, 

means of egress, break areas, work hours, locations of restrooms, use of VAMC 

equipment, etc. Documentation shall be provided to the Resident Engineer that 

individuals have undergone contractor’s safety briefing. 

C. 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. 

D. 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). 

E. Temporary Construction Partitions:  

1. Install and maintain temporary construction partitions to provide smoke-

tight separations between construction areas and adjoining areas. Construct 

partitions of gypsum board or treated plywood (flame spread rating of 25 or 

less in accordance with ASTM E84) on both sides of fire retardant treated 
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wood or metal steel studs. 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. 

2. Install one-hour fire-rated temporary construction partitions as shown on 

drawings to maintain integrity of existing exit stair enclosures, exit 

passageways, fire-rated enclosures of hazardous areas, horizontal exits, 

smoke barriers, vertical shafts and openings enclosures. 

3. Close openings in smoke barriers and fire-rated construction to maintain 

fire ratings. Seal penetrations with listed through-penetration firestop 

materials in accordance with Section 07 84 00, FIRESTOPPING. 

F. Temporary Heating and Electrical: Install, use and maintain installations in 

accordance with 29 CFR 1926, NFPA 241 and NFPA 70. 

G. Means of Egress: Do not block exiting for occupied buildings, including paths 

from exits to roads. Minimize disruptions and coordinate with Project Engineer 

and facility Safety Manager. 

H. Egress Routes for Construction Workers: Maintain free and unobstructed egress. 

Inspect daily. Report findings and corrective actions weekly to Project 

Engineer and facility Safety Manager. 

I. Fire Extinguishers: Provide and maintain extinguishers in construction areas 

and temporary storage areas in accordance with 29 CFR 1926, NFPA 241 and NFPA 

10.  

J. Flammable and Combustible Liquids: Store, dispense and use liquids in 

accordance with 29 CFR 1926, NFPA 241 and NFPA 30.  

  K. Sprinklers: Install, test and activate new automatic sprinklers prior to 

removing existing sprinklers.  

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. Provide fire watch for 

impairments more than 4 hours in a 24-hour period. Request interruptions in 

accordance with Article, OPERATIONS AND STORAGE AREAS, and coordinate with 

Project Engineer and facility Safety Manager. 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 by the medical 

center and copies provided to the Resident Engineer. 

M. Smoke Detectors: Prevent accidental operation. Remove temporary covers at end 

of work operations each day. Coordinate with Project Engineer and facility 

Safety Manager. 

N. Hot Work: Perform and safeguard hot work operations in accordance with NFPA 241 

and NFPA 51B. Coordinate with Project Engineer. Obtain permits from facility 
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Safety Manager at least 1 hour in advance. Designate contractor's responsible 

project-site fire prevention program manager to permit hot work. 

O. Fire Hazard Prevention and Safety Inspections: Inspect entire construction 

areas weekly. Coordinate with, and report findings and corrective actions 

weekly to Project Engineer and facility Safety Manager. 

P. Smoking: Smoking is prohibited in and adjacent to construction areas inside 

existing buildings and additions under construction. In separate and detached 

buildings under construction, smoking is prohibited except in designated 

smoking rest areas. 

Q. Dispose of waste and debris in accordance with NFPA 241. Remove from buildings 

daily. 

R. Perform other construction, alteration and demolition operations in accordance 

with 29 CFR 1926. 

 
1.6 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.  

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 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.  

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

by the Resident Engineer.  

E. Workmen are subject to rules of Medical Center applicable to their conduct.  
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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 Resident Engineer where required by limited 

working space.  

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

2. Schedule delivery of materials and equipment to immediate construction 

working areas within buildings in use by Department of Veterans Affairs in 

quantities sufficient for not more than two work days. 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: To insure such executions, Contractor shall furnish the Resident 

Engineer 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 Resident Engineer 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, Resident 

Engineer and Contractor.  

H. Building No. 1, Main Hospital Bldg, will be occupied during performance of 

work.  Contractor shall take all measures and provide all material necessary 

for protecting existing equipment and property in affected areas of 

construction against dust and debris, so that equipment and affected areas to 

be used in the Medical Centers operations will not be hindered. Coordinate 

alteration work in areas occupied by Department of Veterans Affairs so that 

Medical Center operations will continue during the construction period.  

I. 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 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 Resident Engineer.  
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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 Resident Engineer. 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 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 11, REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY 

INSTALLATIONS for additional requirements. 

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

Engineer, in writing, 48 hours 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 15 

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

by the Resident Engineer.  

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

approval of Resident Engineer. Such approval will be confirmed in writing as 

soon as practical.  

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.  

J. 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. 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.  

K. To minimize interference of construction activities with flow of Medical Center 

traffic, comply with the following:  

1. Keep roads, walks and entrances to grounds, to parking and to occupied areas 

of buildings clear of construction materials, debris and standing 

construction equipment and vehicles.  
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2. Method and scheduling of required cutting, altering and removal of existing 

roads, walks and entrances must be approved by the Resident Engineer.  

L. Coordinate the work for this contract with other construction operations as 

directed by Resident Engineer. This includes the scheduling of traffic and the 

use of roadways, as specified in Article, USE OF ROADWAYS.  

 

1.7 ALTERATIONS  
A. Survey: Before any work is started, the Contractor shall make a thorough survey 

with the Resident Engineer and a representative of VA Supply Service, of 

buildings and areas of buildings in which alterations occur and areas which are 

anticipated routes of access, and furnish a report, signed by all to the 

Contracting Officer. 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.  

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.  

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 and Resident Engineer.  

B. Any items required by drawings to be either reused or relocated or both, found 

during this survey to be nonexistent, or in opinion of Resident Engineer and/or 

Supply Representative, 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) of Section 00 72 00, GENERAL CONDITIONS.  

C. Re-Survey: Thirty days before expected partial or final inspection date, the 

Contractor and Resident Engineer together shall make a thorough re-survey of 

the areas of buildings involved. They shall furnish a report on conditions then 

existing, of resilient flooring, doors, windows, walls and other surfaces as 

compared with conditions of same as noted in first condition survey report:  

1. Re-survey report shall also list any damage caused by Contractor to such 

flooring and other surfaces, despite protection measures; and, will form 

basis for determining extent of repair work required of Contractor to 
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restore damage caused by Contractor's workmen in executing work of this 

contract.  

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 shall be maintained intact until all work in the area is 

completed.  

 
1.8 INFECTION PREVENTION MEASURES 

A. Implement the requirements of VAMC’s Infection Control Risk Assessment (ICRA) 

team. ICRA Group may monitor dust in the vicinity of the construction work and 

require the Contractor to take corrective action immediately if the safe levels 

are exceeded. 

B. Establish and maintain a dust control program as part of the contractor’s 

infection preventive measures in accordance with the guidelines provided by 

ICRA Group.  Prior to start of work, prepare a plan detailing project-specific 

dust protection measures, including periodic status reports, and submit to 

Project Engineer and Facility ICRA team for review for compliance with contract 

requirements in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA 

AND SAMPLES.  

1. All personnel involved in the construction or renovation activity shall be 

educated and trained in infection prevention measures established by the 

medical center. 

C. Medical center Infection Control personnel shall monitor for airborne disease 

(e.g. aspergillosis) as appropriate during construction. A baseline of 

conditions may be established by the medical center prior to the start of work 

and periodically during the construction stage to determine impact of 

construction activities on indoor air quality. In addition: 

1. The RE and VAMC Infection Control personnel shall review pressure 

differential monitoring documentation to verify that pressure differentials 

in the construction zone and in the patient-care rooms are appropriate for 

their settings. The requirement for negative air pressure in the 

construction zone shall depend on the location and type of activity. Upon 
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notification, the contractor shall implement corrective measures to restore 

proper pressure differentials as needed. 

2. In case of any problem, the medical center, along with assistance from the 

contractor, shall conduct an environmental assessment to find and eliminate 

the source. 

D. In general, following preventive measures shall be adopted during construction 

to keep down dust and prevent mold.  

1. Dampen debris to keep down dust and provide temporary construction 

partitions in existing structures where directed by Resident Engineer. Blank 

off ducts and diffusers to prevent circulation of dust into occupied areas 

during construction. 

2. Do not perform dust producing tasks within occupied areas without the 

approval of the Resident Engineer. For construction in any areas that will 

remain jointly occupied by the medical Center and Contractor’s workers, the 

Contractor shall: 

a. Provide dust proof one-hour fire-rated temporary drywall construction 

barriers to completely separate construction from the operational areas 

of the hospital in order to contain dirt debris and dust. Barriers shall 

be sealed and made presentable on hospital occupied side. Install a self-

closing rated door in a metal frame, commensurate with the partition, to 

allow worker access. Maintain negative air at all times. A fire retardant 

polystyrene, 6-mil thick or greater plastic barrier meeting local fire 

codes may be used where dust control is the only hazard, and an agreement 

is reached with the Resident Engineer and Medical Center. 

b. HEPA filtration is required where the exhaust dust may reenter the 

breathing zone.  Contractor shall verify that construction exhaust to 

exterior is not reintroduced to the medical center through intake vents, 

or building openings. Install HEPA (High Efficiency Particulate 

Accumulator) filter vacuum system rated at 95% capture of 0.3 microns 

including pollen, mold spores and dust particles. Insure continuous 

negative air pressures occurring within the work area. HEPA filters 

should have ASHRAE 85 or other prefilter to extend the useful life of the 

HEPA. Provide both primary and secondary filtrations units. Exhaust hoses 

shall be heavy duty, flexible steel reinforced and exhausted so that dust 

is not reintroduced to the medical center. 

c. Adhesive Walk-off/Carpet Walk-off Mats, minimum 600mm x 900mm (24” x 

36”), 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. 
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d. 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. Remove debris as they 

are created. Transport these outside the construction area in containers 

with tightly fitting lids. 

e. 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. All equipment, tools, 

material, etc. transported through occupied areas shall be made free from 

dust and moisture by vacuuming and wipe down.  

f. Using a HEPA vacuum, clean inside the barrier and vacuum ceiling tile 

prior to replacement. Any ceiling access panels opened for investigation 

beyond sealed areas shall be sealed immediately when unattended. 

g. 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. 

h. 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. 

E. 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. 

 
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 noted on 

drawings 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 
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to re-installation and reuse. Store such items where directed by Resident 

Engineer.  

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.  

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

A. The Contractor shall preserve and protect all structures, equipment, and 

vegetation (such as trees, shrubs, and grass) on or adjacent to the work site, 

which are not to be removed and which do not unreasonably interfere with the 

work required under this contract. The Contractor shall only remove trees when 

specifically authorized to do so, and shall avoid damaging vegetation that will 

remain in place. If any limbs or branches of trees are broken during contract 

performance, or by the careless operation of equipment, or by workmen, the 

Contractor shall trim those limbs or branches with a clean cut and paint the 

cut with a tree-pruning compound as directed by the Contracting Officer.  

B. The Contractor shall protect from damage all existing improvements and 

utilities at or near the work site and on adjacent property of a third party, 

the locations of which are made known to or should be known by the Contractor. 

The Contractor shall repair any damage to those facilities, including those 

that are the property of a third party, resulting from failure to comply with 

the requirements of this contract or failure to exercise reasonable care in 

performing the work. If the Contractor fails or refuses to repair the damage 

promptly, the Contracting Officer may have the necessary work performed and 

charge the cost to the Contractor. 

(FAR 52.236-9) 

C. Refer to FAR clause 52.236-7, "Permits and Responsibilities," which is included 

in General Conditions. A National Pollutant Discharge Elimination System 

(NPDES) permit is required for this project. The Contractor is considered an 

"operator" under the permit and has extensive responsibility for compliance 

with permit requirements. VA will make the permit application available at the 

(appropriate medical center) office. The apparent low bidder, contractor and 

affected subcontractors shall furnish all information and certifications that 

are required to comply with the permit process and permit requirements. Many of 
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the permit requirements will be satisfied by completing construction as shown 

and specified. Some requirements involve the Contractor's method of operations 

and operations planning and the Contractor is responsible for employing best 

management practices. The affected activities often include, but are not 

limited to the following: 

- Designating areas for equipment maintenance and repair; 

- Providing waste receptacles at convenient locations and provide regular 

collection of wastes; 

- Locating equipment wash down areas on site, and provide appropriate control 

of wash-waters; 

- Providing protected storage areas for chemicals, paints, solvents, 

fertilizers, and other potentially toxic materials; and 

- Providing adequately maintained sanitary facilities. 

 
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 Resident Engineer. Existing work to be 

altered or extended and that is found to be defective in any way, shall be 

reported to the Resident Engineer 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 indicated on 

drawings and 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) of Section 00 72 00, 

GENERAL CONDITIONS.  
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1.12 LAYOUT OF WORK  
A. The Contractor shall lay out the work from Government established base lines 

and bench marks, indicated on the drawings, and shall be responsible for all 

measurements in connection with the layout. The Contractor shall furnish, at 

Contractor's own expense, all stakes, templates, platforms, equipment, tools, 

materials, and labor required to lay out any part of the work. The Contractor 

shall be responsible for executing the work to the lines and grades that may be 

established or indicated by the Contracting Officer. The Contractor shall also 

be responsible for maintaining and preserving all stakes and other marks 

established by the Contracting Officer until authorized to remove them. If such 

marks are destroyed by the Contractor or through Contractor's negligence before 

their removal is authorized, the Contracting Officer may replace them and 

deduct the expense of the replacement from any amounts due or to become due to 

the Contractor.  

(FAR 52.236-17) 

1.13 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 Resident Engineer's review, as often as requested. 

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

the Resident Engineer within 15 calendar days after each completed phase and 

after the acceptance of the project by the Resident Engineer. 

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

 
1.14 USE OF ROADWAYS 

A. For hauling, use only established public roads and roads on Medical Center 

property and, when authorized by the Resident Engineer, such temporary roads 

which are necessary in the performance of contract work. Temporary roads shall 

be constructed by the Contractor at Contractor's expense. When necessary to 

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

well-constructed bridges. 

 
1.15 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 compliance 

with the following provisions:  

1. Permission to use each unit or system must be given by Resident Engineer. If 

the equipment is not installed and maintained in accordance with the 
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following provisions, the Resident Engineer 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. 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.  

4. Automatic temperature control systems for preheat coils shall function 

properly and all safety controls shall function to prevent coil freeze-up 

damage.  

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.  

 
1.16 TEMPORARY USE OF EXISTING ELEVATORS  

A. Use of existing elevators for handling building materials and Contractor's 

personnel will be permitted subject to following provisions:  

1. Contractor makes all arrangements with the Resident Engineer for use of 

elevators. The Resident Engineer will ascertain that elevators are in proper 

condition.  

 

1.17 TEMPORARY TOILETS  
A. 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 
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workmen. Failure to maintain satisfactory condition in toilets will deprive 

Contractor of the privilege to use such toilets.  

 
1.18 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. The Contractor, at Contractor's expense and in a workmanlike manner 

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.  

C. 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. Heat: Furnish temporary heat necessary to prevent injury to work and materials 

through dampness and cold. Use of open salamanders or any temporary heating 

devices which may be fire hazards or may smoke and damage finished work, will 

not be permitted. Maintain minimum temperatures as specified for various 

materials:  

1. Obtain heat by connecting to Medical Center heating distribution system.  

a. Steam is available at no cost to Contractor.  

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. 

1. Obtain water by connecting to the Medical Center water distribution system. 

Provide reduced pressure backflow preventer at each connection. 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 Resident Engineer's discretion) of use of water from Medical 

Center's system.  
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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.  

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 Resident Engineer's 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 by 

the Contractor at Contractor's expense. 

 
1.19 TESTS  

A. 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.  

B. 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.  

C. Mechanical and electrical systems shall be balanced, controlled and 

coordinated. A system is defined as the entire complex 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 

complex 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.  

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

component is tested. Tests shall be completed within a reasonably short period 

of time during which operating and environmental conditions remain reasonably 

constant.  
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E. 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.  

 
1.20 INSTRUCTIONS  

A. Contractor shall furnish Maintenance and Operating manuals and verbal 

instructions when required by the various sections of the specifications and as 

hereinafter specified.  

B. Manuals: Maintenance and operating manuals (four copies each) for each separate 

piece of equipment shall be delivered to the Resident Engineer 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. Manuals shall include an 

index covering all component parts clearly cross-referenced to diagrams and 

illustrations. Illustrations shall include "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 instructions 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. 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 Resident Engineer and shall be considered concluded 

only when the Resident Engineer is satisfied in regard to complete and thorough 

coverage. The Department of Veterans Affairs reserves the right to request the 

removal of, and substitution for, any instructor who, in the opinion of the 
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Resident Engineer, does not demonstrate sufficient qualifications in accordance 

with requirements for instructors above.  

 
1.21 RELOCATED EQUIPMENT & ITEMS  

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

new location, all existing equipment and items indicated 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 Resident Engineer.  

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

drain, gas, air, vacuum and/or electrical, whenever such lines are disconnected 

from equipment to be relocated. Remove abandoned lines in finished areas and 

cap as specified herein before under paragraph "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.  

 
1.22 CONSTRUCTION DIGITAL IMAGES  

A. During the construction period through completion, furnish Department of 

Veterans Affairs with views of digital images, including one color print of 

each view and one Compact Disc (CD) per visit containing those views taken on 

that visit. Digital views shall be taken of exterior and/or interior as 

selected and directed by Resident Engineer (RE). Each view shall be taken with 

a professional grade camera with minimum size of 6 megapixels (MP) and the 

images will be a minimum of 2272 x 1704 pixels for the 200x250mm (8x 10 inch) 

prints and  2592 x 1944 pixels for the 400x500 mm (16 x 20 inch) prints, as per 

these specifications:  

1. Normally such images will be taken at monthly intervals. However, the 

Resident Engineer may also direct the taking of special digital images at 

any time prior to completion and acceptance of contract. If the number of 

trips to the site exceeds an average of one per month of the contract 

performance period then an adjustment in contract price will be made in 

accordance with clause entitled "CHANGES" (FAR 52.243-4 and VAAR 852.236-88) 

of Section 00 72 00, GENERAL CONDITIONS.  

2. In event a greater or lesser number of images than specified above are 

required by the Resident Engineer, adjustment in contract price will be made 

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

852.236-88) of Section 00 72 00, GENERAL CONDITIONS.  

C. Images on CD-ROM shall be recorded in JPEG format with a minimum of 24 bit 

color and no reduction in actual picture size. Compressed size of the file 

shall be no less than 80% or the original with no loss of information. File 
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names shall contain the date the image was taken, the Project number and a 

unique sequential identifier.  The CD-ROM shall also contain an index of all 

the images contained therein in either a TXT or Microsoft Word format. 

D. Interior Final Photos: After completion of all work in an area final interior 

photos will be taken. The camera must allow the colors to be as close as 

possible to the actual colors. For number and location of views, see Section 09 

06 00, SCHEDULE FOR FINISHES. View shall be taken after final completion of 

work. The images shall also be provided on a CD to the RE Office.  

 

- - - E N D - - - 
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SECTION 02 41 00 
DEMOLITION 

 
PART 1 - GENERAL  

1.1 DESCRIPTION: 

 This section specifies demolition and removal of buildings, portions of 

buildings, utilities, other structures and debris from trash dumps 

shown.  

1.2 RELATED WORK: 

B. Safety Requirements: GENERAL CONDITIONS Article, ACCIDENT PREVENTION. 

C. Disconnecting utility services prior to demolition: Section 01 00 00, 

GENERAL REQUIREMENTS. 

D. Reserved items that are to remain the property of the Government: 

Section 01 00 00, GENERAL REQUIREMENTS. 

I. Infectious Control: Section 01 00 00, GENERAL REQUIREMENTS, Article 

1.8, INFECTION PREVENTION MEASURES. 

1.3 PROTECTION: 

A. Perform demolition in such manner as to eliminate hazards to persons 

and property; to minimize interference with use of adjacent areas, 

utilities and structures or interruption of use of such utilities; and 

to provide free passage to and from such adjacent areas of structures. 

Comply with requirements of GENERAL CONDITIONS Article, ACCIDENT 

PREVENTION. 

B. Provide safeguards, including warning signs, barricades, and other 

similar items that are required for protection of all personnel during 

demolition and removal operations. Comply with requirements of Section 

01 00 00, GENERAL REQUIREMENTS. 

E. Prevent spread of flying particles and dust. Sprinkle rubbish and 

debris with water to keep dust to a minimum. Do not use water if it 

results in hazardous or objectionable condition such as, but not 

limited to; ice, flooding, or pollution. Vacuum and dust the work area 

daily. 

F. In addition to previously listed fire and safety rules to be observed 

in performance of work, include following: 

1. No wall or part of wall shall be permitted to fall outwardly from 

structures. 
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2. Maintain at least one stairway in each structure in usable condition 

to highest remaining floor. Keep stairway free of obstructions and 

debris until that level of structure has been removed. 

3. Wherever a cutting torch or other equipment that might cause a fire 

is used, provide and maintain fire extinguishers nearby ready for 

immediate use. Instruct all possible users in use of fire 

extinguishers. 

4. Keep hydrants clear and accessible at all times. Prohibit debris 

from accumulating within a radius of 4500 mm (15 feet) of fire 

hydrants. 

G. Before beginning any demolition work, the Contractor shall survey the 

site and examine the drawings and specifications to determine the 

extent of the work. The contractor shall take necessary precautions to 

avoid damages to existing items to remain in place, to be reused, or to 

remain the property of the Medical Center Property; any damaged items 

shall be repaired or replaced as approved by the Resident Engineer. The 

Contractor shall coordinate the work of this section with all other 

work and shall construct and maintain shoring, bracing, and supports as 

required. The Contractor shall ensure that structural elements are not 

overloaded and shall be responsible for increasing structural supports 

or adding new supports as may be required as a result of any cutting, 

removal, or demolition work performed under this contract. Do not 

overload structural elements. Provide new supports and reinforcement 

for existing construction weakened by demolition or removal works. 

Repairs, reinforcement, or structural replacement must have Resident 

Engineer’s approval.  

I. The work shall comply with the requirements of Section 01 00 00, 

GENERAL REQUIREMENTS, Article 1.8 INFECTION PREVENTION MEASURES. 

1.4 UTILITY SERVICES: 

A. Demolish and remove outside utility service lines shown to be removed. 

B. Remove abandoned outside utility lines that would interfere with 

installation of new utility lines and new construction. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.1 DEMOLITION: 

A. Completely demolish and remove buildings and structures, including all 

appurtenances related or connected thereto, as noted below: 

1. As required for installation of new utility service lines. 
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2. To full depth within an area defined by hypothetical lines located 

1500 mm (5 feet) outside building lines of new structures. 

B. Debris, including brick, concrete, stone, metals and similar materials 

shall become property of Contractor and shall be disposed of by him 

daily, off the Medical Center Property to avoid accumulation at the 

demolition site. Materials that cannot be removed daily shall be stored 

in areas specified by the Resident Engineer. Break up concrete slabs 

below grade that do not require removal from present location into 

pieces not exceeding 600 mm (24 inches) square to permit drainage. 

Contractor shall dispose debris in compliance with applicable federal, 

state or local permits, rules and/or regulations. 

C. In removing buildings and structures of more than two stories, demolish 

work story by story starting at highest level and progressing down to 

third floor level. Demolition of first and second stories may proceed 

simultaneously. 

D. Remove and legally dispose of all materials, other than earth to remain 

as part of project work, from any trash dumps shown. Materials removed 

shall become property of contractor and shall be disposed of in 

compliance with applicable federal, state or local permits, rules 

and/or regulations be hauled to VA specified disposal site. All 

materials in the indicated trash dump areas, including above 

surrounding grade and extending to a depth of 1500mm (5feet) below 

surrounding grade, shall be included  as part of the lump sum 

compensation for the work of this section. Materials that are located 

beneath the surface of the surrounding ground more than 1500 mm (5 

feet), or materials that are discovered to be hazardous, shall be 

handled as unforeseen. The removal of hazardous material shall be 

referred to Hazardous Materials specifications. 

E. Remove existing utilities as indicated or uncovered by work and 

terminate in a manner conforming to the nationally recognized code 

covering the specific utility and approved by the Resident Engineer. 

When Utility lines are encountered that are not indicated on the 

drawings, the Resident Engineer shall be notified prior to further work 

in that area.  

3.2 CLEAN-UP: 

 On completion of work of this section and after removal of all debris, 

leave site in clean condition satisfactory to Resident Engineer. 

Clean-up shall include off the Medical Center Property disposal of all 



06-10 

02 41 00 - 4 

items and materials not required to remain property of the Government 

as well as all debris and rubbish resulting from demolition operations. 

 

 

 

 

- - - E N D - - - 
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SECTION 23 05 11 
COMMON WORK RESULTS FOR HVAC  

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section apply to all sections of Division 23.  

B. Definitions: 

1. Exposed: Piping, ductwork, and equipment exposed to view in finished 

rooms.  

2. Option or optional: Contractor's choice of an alternate material or 

method.  

3. RE: Resident Engineer 

4. COTR: Contracting Officer’s Technical Representative. 

1.2 RELATED WORK  

A. Section 01 00 00, GENERAL REQUIREMENTS 

B. Section 09 91 00, PAINTING 

 C. Section 23 81 23, COMPUTER-ROOM AIR-CONDITIONERS 

 D. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 

1.3 QUALITY ASSURANCE  

A. Mechanical, electrical and associated systems shall be safe, reliable, 

efficient, durable, easily and safely operable and maintainable, easily 

and safely accessible, and in compliance with applicable codes as 

specified. The systems shall be comprised of high quality 

institutional-class and industrial-class products of manufacturers that 

are experienced specialists in the required product lines. All 

construction firms and personnel shall be experienced and qualified 

specialists in industrial and institutional HVAC  

C. Equipment Vibration Tolerance: 

1. After HVAC air balance work is completed and permanent drive sheaves 

are in place, perform field mechanical balancing and adjustments 

required to meet the specified vibration tolerance. 

D. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the manufacture of 

the products for at least 3 years (or longer as specified 

elsewhere). The design, model and size of each item shall have been 

in satisfactory and efficient operation on at least three 

installations for approximately three years. However, digital 

electronics devices, software and systems such as controls, 
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instruments, computer work station, shall be the current generation 

of technology and basic design that has a proven satisfactory 

service record of at least three years. See other specification 

sections for any exceptions and/or additional requirements. 

2. All items furnished shall be free from defects that would adversely 

affect the performance, maintainability and appearance of individual 

components and overall assembly. 

3. Conform to codes and standards as required by the specifications. 

Conform to local codes, if required by local authorities such as the 

natural gas supplier, if the local codes are more stringent then 

those specified. Refer any conflicts to the Resident Engineer. 

4. Multiple Units: When two or more units of materials or equipment of 

the same type or class are required, these units shall be products 

of one manufacturer. 

5. Assembled Units: Manufacturers of equipment assemblies, which use 

components made by others, assume complete responsibility for the 

final assembled product. 

6. Nameplates: Nameplate bearing manufacturer's name or identifiable 

trademark shall be securely affixed in a conspicuous place on 

equipment, or name or trademark cast integrally with equipment, 

stamped or otherwise permanently marked on each item of equipment. 

7. Asbestos products or equipment or materials containing asbestos 

shall not be used. 

E. Equipment Service Organizations:  

1. HVAC: Products and systems shall be supported by service 

organizations that maintain a complete inventory of repair parts and 

are located within 50 miles to the site.  

G. Execution (Installation, Construction) Quality: 

1. Apply and install all items in accordance with manufacturer's 

written instructions. Refer conflicts between the manufacturer's 

instructions and the contract drawings and specifications to the 

Resident Engineer for resolution. Provide written hard copies or 

computer files of manufacturer’s installation instructions to the 

Resident Engineer at least two weeks prior to commencing 

installation of any item. Installation of the item will not be 

allowed to proceed until the recommendations are received. Failure 

to furnish these recommendations is a cause for rejection of the 

material. 
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2. Provide complete layout drawings required by Paragraph, SUBMITTALS.  

Do not commence construction work on any system until the layout 

drawings have been approved. 

H. Upon request by Government, provide lists of previous installations for 

selected items of equipment.  Include contact persons who will serve as 

references, with telephone numbers and e-mail addresses. 

1.4 SUBMITTALS  

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

DATA, AND SAMPLES, and with requirements in the individual 

specification sections.  

B. Contractor shall make all necessary field measurements and 

investigations to assure that the equipment and assemblies will meet 

contract requirements. 

C. If equipment is submitted which differs in arrangement from that shown, 

provide drawings that show the rearrangement of all associated systems. 

Approval will be given only if all features of the equipment and 

associated systems, including accessibility, are equivalent to that 

required by the contract. 

D. Prior to submitting shop drawings for approval, contractor shall 

certify in writing that manufacturers of all major items of equipment 

have each reviewed drawings and specifications, and have jointly 

coordinated and properly integrated their equipment and controls to 

provide a complete and efficient installation. 

E. Submittals and shop drawings for interdependent items, containing 

applicable descriptive information, shall be furnished together and 

complete in a group. Coordinate and properly integrate materials and 

equipment in each group to provide a completely compatible and 

efficient. 

I. Manufacturer's Literature and Data: Submit under the pertinent section 

rather than under this section.  

1. Submit belt drive with the driven equipment. Submit selection data 

for specific drives when requested by the Resident Engineer.  

2. Submit electric motor data and variable speed drive data with the 

driven equipment.  

3. Equipment and materials identification.  

4. Fire-stopping materials.  

5. Hangers, inserts, supports and bracing. Provide load calculations 

for variable spring and constant support hangers.   
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6. Wall, floor, and ceiling plates.  

J. HVAC Maintenance Data and Operating Instructions:  

1. Maintenance and operating manuals in accordance with Section 01 00 

00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and 

equipment.  

2. Provide a listing of recommended replacement parts for keeping in 

stock supply, including sources of supply, for equipment. Include in 

the listing belts for equipment: Belt manufacturer, model number, 

size and style, and distinguished whether of multiple belt sets.  

K. Provide copies of approved HVAC equipment submittals to the Testing, 

Adjusting and Balancing Subcontractor.  

1.5 APPLICABLE PUBLICATIONS  

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

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Conditioning, Heating and Refrigeration Institute (AHRI):  

430-2009................Central Station Air-Handling Units  

C. American National Standard Institute (ANSI):  

B31.1-2007..............Power Piping  

D. Rubber Manufacturers Association (ANSI/RMA):  

IP-20-2007..............Specifications for Drives Using Classical 

V-Belts and Sheaves 

IP-21-2009..............Specifications for Drives Using Double-V 

(Hexagonal) Belts  

IP-22-2007..............Specifications for Drives Using Narrow V-Belts 

and Sheaves  

E. Air Movement and Control Association (AMCA):  

410-96..................Recommended Safety Practices for Air Moving 

Devices  

F. American Society of Mechanical Engineers (ASME):  

Boiler and Pressure Vessel Code (BPVC):  

Section I-2007..........Power Boilers 

Section IX-2007.........Welding and Brazing Qualifications  

 Code for Pressure Piping: 

B31.1-2007..............Power Piping 

G. American Society for Testing and Materials (ASTM):  

A36/A36M-08.............Standard Specification for Carbon Structural 

Steel 
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A575-96(2007)...........Standard Specification for Steel Bars, Carbon, 

Merchant Quality, M-Grades  

E84-10..................Standard Test Method for Surface Burning 

Characteristics of Building Materials  

E119-09c................Standard Test Methods for Fire Tests of 

Building Construction and Materials  

H. Manufacturers Standardization Society (MSS) of the Valve and Fittings 

Industry, Inc:  

SP-58-2009..............Pipe Hangers and Supports-Materials, Design and 

Manufacture, Selection, Application, and 

Installation  

SP 69-2003..............Pipe Hangers and Supports-Selection and 

Application 

SP 127-2001.............Bracing for Piping Systems, Seismic – Wind – 

Dynamic, Design, Selection, Application 

I. National Electrical Manufacturers Association (NEMA): 

MG-1-2009...............Motors and Generators 

J. National Fire Protection Association (NFPA):  

31-06...................Standard for Installation of Oil-Burning 

Equipment 

54-09...................National Fuel Gas Code 

70-08...................National Electrical Code 

85-07...................Boiler and Combustion Systems Hazards Code 

90A-09..................Standard for the Installation of Air 

Conditioning and Ventilating Systems  

101-09..................Life Safety Code  

1.6 DELIVERY, STORAGE AND HANDLING  

A. Protection of Equipment:  

1. Equipment and material placed on the job site shall remain in the 

custody of the Contractor until phased acceptance, whether or not 

the Government has reimbursed the Contractor for the equipment and 

material. The Contractor is solely responsible for the protection of 

such equipment and material against any damage. 

2. Place damaged equipment in first class, new operating condition; or, 

replace same as determined and directed by the Resident Engineer. 

Such repair or replacement shall be at no additional cost to the 

Government. 
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3. Protect interiors of new equipment and piping systems against entry 

of foreign matter. Clean both inside and outside before painting or 

placing equipment in operation. 

4. Existing equipment and piping being worked on by the Contractor 

shall be under the custody and responsibility of the Contractor and  

PART 2 - PRODUCTS  

2.1 FACTORY-ASSEMBLED PRODUCTS 

A. Provide maximum standardization of components to reduce spare part 

requirements. 

B. Manufacturers of equipment assemblies that include components made by 

others shall assume complete responsibility for final assembled unit. 

1. All components of an assembled unit need not be products of same 

manufacturer. 

2. Constituent parts that are alike shall be products of a single 

manufacturer. 

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

assembly for intended service. 

4. Contractor shall guarantee performance of assemblies of components, 

and shall repair or replace elements of the assemblies as required 

to deliver specified performance of the complete assembly. 

C. Components of equipment shall bear manufacturer's name and trademark, 

model number, serial number and performance data on a name plate 

securely affixed in a conspicuous place, or cast integral with, stamped 

or otherwise permanently marked upon the components of the equipment. 

D. Major items of equipment, which serve the same function, must be the 

same make and model. Exceptions will be permitted if performance 

requirements cannot be met. 

2.2 COMPATIBILITY OF RELATED EQUIPMENT  

 Equipment and materials installed shall be compatible in all respects 

with other items being furnished and with existing items so that the 

result will be a complete and fully operational plant that conforms to 

contract requirements. 

2.8 EQUIPMENT AND MATERIALS IDENTIFICATION  

  A. Use symbols, nomenclature and equipment numbers specified, shown on the 

drawings and shown in the maintenance manuals. Identification for 

piping is specified in Section 09 91 00, PAINTING. 

B. Interior (Indoor) Equipment: Engraved nameplates, with letters not less 

than 48 mm (3/16-inch) high of brass with black-filled letters, or 
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rigid black plastic with white letters specified in Section 09 91 00, 

PAINTING permanently fastened to the equipment. Identify unit 

components such as coils, filters, fans, etc.  

C. Exterior (Outdoor) Equipment: Brass nameplates, with engraved black 

filled letters, not less than 48 mm (3/16-inch) high riveted or bolted 

to the equipment.  

D. Control Items: Label all temperature and humidity sensors, controllers 

and control dampers. Identify and label each item as they appear on the 

control diagrams.  

E. Valve Tags and Lists:  

1. HVAC and Boiler Plant: Provide for all valves other than for 

equipment in Section 23 82 00, CONVECTION HEATING AND COOLING UNITS.  

2. Valve tags: Engraved black filled numbers and letters not less than 

13 mm (1/2-inch) high for number designation, and not less than 6.4 

mm(1/4-inch) for service designation on 19 gage 38 mm (1-1/2 inches) 

round brass disc, attached with brass "S" hook or brass chain.  

3. Valve lists: Typed or printed plastic coated card(s), sized 216 

mm(8-1/2 inches) by 280 mm (11 inches) showing tag number, valve 

function and area of control, for each service or system. Punch 

sheets for a 3-ring notebook. 

4. Provide detailed plan for each floor of the building indicating the 

location and valve number for each valve. Identify location of each 

valve with a color coded thumb tack in ceiling. 

2.9 FIRESTOPPING  

 Section 07 84 00, FIRESTOPPING specifies an effective barrier against 

the spread of fire, smoke and gases where penetrations occur for piping 

and ductwork. Refer to Section 23 07 11, HVAC, PLUMBING, AND BOILER 

PLANT INSULATION, for firestop pipe and duct insulation.  

2.11 HVAC PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS  

A. Vibration Isolators: Refer to Section 23 05 41, NOISE AND VIBRATION 

CONTROL FOR HVAC PIPING AND EQUIPMENT. 

B. Supports for Roof Mounted Items:  

1. Equipment: Equipment rails shall be galvanized steel, minimum 1.3 mm 

(18 gauge), with integral baseplate, continuous welded corner seams, 

factory installed 50 mm by 100 mm (2 by 4) treated wood nailer, 1.3 

mm (18 gauge) galvanized steel counter flashing cap with screws, 

built-in cant strip, (except for gypsum or tectum deck), minimum 
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height 280 mm (11 inches). For surface insulated roof deck, provide 

raised cant strip to start at the upper surface of the insulation.  

2. Pipe/duct pedestals: Provide a galvanized Unistrut channel welded to 

U-shaped mounting brackets which are secured to side of rail with 

galvanized lag bolts.  

C. Pipe Supports: Comply with MSS SP-58. Type Numbers specified refer to 

this standard. For selection and application comply with MSS SP-69. 

Refer to Section 05 50 00, METAL FABRICATIONS, for miscellaneous metal 

support materials and prime coat painting requirements.  

D. Attachment to Concrete Building Construction: 

1. Concrete insert: MSS SP-58, Type 18.  

2. Self-drilling expansion shields and machine bolt expansion anchors:  

Permitted in concrete not less than 102 mm (four inches) thick when 

approved by the Resident Engineer for each job condition. 

3. Power-driven fasteners: Permitted in existing concrete or masonry 

not less than 102 mm (four inches) thick when approved by the 

Resident Engineer for each job condition.  

E. Attachment to Steel Building Construction:  

1. Welded attachment: MSS SP-58, Type 22.  

2. Beam clamps: MSS SP-58, Types 20, 21, 28 or 29. Type 23 C-clamp may 

be used for individual copper tubing up to 23mm (7/8-inch) outside 

diameter.  

  G. Attachment to existing structure: Support from existing floor/roof 

frame. 

I. Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load 

listed in MSS SP-58. For piping, provide adjustment means for 

controlling level or slope. Types 13 or 15 turn-buckles shall provide 

38 mm (1-1/2 inches) minimum of adjustment and incorporate locknuts. 

All-thread rods are acceptable.  

J. Hangers Supporting Multiple Pipes (Trapeze Hangers): Galvanized, cold 

formed, lipped steel channel horizontal member, not less than 41 mm by 

41 mm (1-5/8 inches by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to 

accept special spring held, hardened steel nuts. Not permitted for 

steam supply and condensate piping.  

1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).  

2. Guide individual pipes on the horizontal member of every other 

trapeze hanger with 6 mm (1/4-inch) U-bolt fabricated from steel 

rod. Provide Type 40 insulation shield, secured by two 13mm 
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(1/2-inch) galvanized steel bands, or preinsulated calcium silicate 

shield for insulated piping at each hanger.  

K. Supports for Piping Systems: 

1. Select hangers sized to encircle insulation on insulated piping. To 

protect insulation, provide Type 39 saddles for roller type supports 

or preinsulated calcium silicate shields. Provide Type 40 insulation 

shield or preinsulated calcium silicate shield at all other types of 

supports and hangers including those for preinsulated piping. 

2. Piping Systems except High and Medium Pressure Steam (MSS SP-58):  

a. Standard clevis hanger: Type 1; provide locknut.  

b. Riser clamps: Type 8.  

c. Wall brackets: Types 31, 32 or 33.  

d. Roller supports: Type 41, 43, 44 and 46.  

e. Saddle support: Type 36, 37 or 38.  

f. Turnbuckle: Types 13 or 15. Preinsulate. 

g. U-bolt clamp: Type 24.  

h. Copper Tube:  

1) Hangers, clamps and other support material in contact with 

tubing shall be painted with copper colored epoxy paint, 

plastic coated or taped with non adhesive isolation tape to 

prevent electrolysis. 

2) For vertical runs use epoxy painted or plastic coated riser 

clamps. 

3) For supporting tube to strut: Provide epoxy painted pipe 

straps for copper tube or plastic inserted vibration isolation 

clamps. 

4) Insulated Lines: Provide pre-insulated calcium silicate 

shields sized for copper tube. 

i. Supports for plastic or glass piping: As recommended by the pipe 

manufacturer with black rubber tape extending one inch beyond 

steel support or clamp.  

2.12 PIPE PENETRATIONS 

A. Install sleeves during construction for other than blocked out floor 

openings for risers in mechanical bays.  

B. To prevent accidental liquid spills from passing to a lower level, 

provide the following:  

1. For sleeves: Extend sleeve 25 mm (one inch) above finished floor and 

provide sealant for watertight joint.  
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2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set 

in silicone adhesive around opening.  

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or 

square set in silicone adhesive around penetration.  

C. Penetrations are not allowed through beams or ribs, but may be 

installed in concrete beam flanges. Any deviation from these 

requirements must receive prior approval of Resident Engineer.  

D. Sheet Metal, Plastic, or Moisture-resistant Fiber Sleeves: Provide for 

pipe passing through floors, interior walls, and partitions, unless 

brass or steel pipe sleeves are specifically called for below. 

E. Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through 

exterior walls below grade. Make space between sleeve and pipe 

watertight with a modular or link rubber seal. Seal shall be applied at 

both ends of sleeve.  

F. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating 

Sleeves: Provide for pipe passing through concrete beam flanges, except 

where brass pipe sleeves are called for. Provide sleeve for pipe 

passing through floor of mechanical rooms, laundry work rooms, and 

animal rooms above basement. Except in mechanical rooms, connect sleeve 

with floor plate.  

G. Brass Pipe Sleeves: Provide for pipe passing through quarry tile, 

terrazzo or ceramic tile floors. Connect sleeve with floor plate.  

H. Sleeves are not required for wall hydrants for fire department 

connections or in drywall construction.  

I. Sleeve Clearance: Sleeve through floors, walls, partitions, and beam 

flanges shall be one inch greater in diameter than external diameter of 

pipe. Sleeve for pipe with insulation shall be large enough to 

accommodate the insulation. Interior openings shall be caulked tight 

with fire stopping material and sealant to prevent the spread of fire, 

smoke, and gases.  

J. Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT 

SEALANTS.  

2.14 SPECIAL TOOLS AND LUBRICANTS  

A. Furnish, and turn over to the Resident Engineer, tools not readily 

available commercially, that are required for disassembly or adjustment 

of equipment and machinery furnished.  

B. Grease Guns with Attachments for Applicable Fittings: One for each type 

of grease required for each motor or other equipment.  
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C. Refrigerant Tools: Provide system charging/Evacuation equipment, 

gauges, fittings, and tools required for maintenance of furnished 

equipment. 

D. Tool Containers: Hardwood or metal, permanently identified for in 

tended service and mounted, or located, where directed by the Resident 

Engineer.  

E. Lubricants: A minimum of 0.95 L (one quart) of oil, and 0.45 kg (one 

pound) of grease, of equipment manufacturer's recommended grade and 

type, in unopened containers and properly identified as to use for each 

different application.  

2.15 WALL, FLOOR AND CEILING PLATES  

A. Material and Type: Chrome plated brass or chrome plated steel, one 

piece or split type with concealed hinge, with set screw for fastening 

to pipe, or sleeve. Use plates that fit tight around pipes, cover 

openings around pipes and cover the entire pipe sleeve projection.  

B. Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall 

and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm 

(3-inch pipe), 0.89 mm (0.035-inch) for larger pipe.  

C. Locations: Use where pipe penetrates floors, walls and ceilings in 

exposed locations, in finished areas only. Provide a watertight joint 

in spaces where brass or steel pipe sleeves are specified.  

2.16 ASBESTOS 

 Materials containing asbestos are not permitted. 

PART 3 - EXECUTION  

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING  

A. Coordinate location of piping, sleeves, inserts, hangers, ductwork and 

equipment. Locate piping, sleeves, inserts, hangers, ductwork and 

equipment clear of windows, doors, openings, light outlets, and other 

services and utilities. Prepare equipment layout drawings to coordinate 

proper location and personnel access of all facilities. Submit the 

drawings for review as required by Part 1. Follow manufacturer's 

published recommendations for installation methods not otherwise 

specified.  

B. Operating Personnel Access and Observation Provisions:  Select and 

arrange all equipment and systems to provide clear view and easy 

access, without use of portable ladders, for maintenance and operation 

of all devices including, but not limited to: all equipment items, 

valves, filters, strainers, transmitters, sensors, control devices. All 
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gages and indicators shall be clearly visible by personnel standing on 

the floor or on permanent platforms. Do not reduce or change 

maintenance and operating space and access provisions that are shown on 

the drawings.  

C. Equipment and Piping Support: Coordinate structural systems necessary 

for pipe and equipment support with pipe and equipment locations to 

permit proper installation. 

D. Location of pipe sleeves, trenches and chases shall be accurately 

coordinated with equipment and piping locations. 

E. Cutting Holes: 

1. Cut holes through concrete and masonry by rotary core drill. 

Pneumatic hammer, impact electric, and hand or manual hammer type 

drill will not be allowed, except as permitted by Resident Engineer 

where working area space is limited. 

2. Locate holes to avoid interference with structural members such as 

beams or grade beams. Holes shall be laid out in advance and 

drilling done only after approval by Resident Engineer. If the 

Contractor considers it necessary to drill through structural 

members, this matter shall be referred to Resident Engineer for 

approval. 

3. Do not penetrate membrane waterproofing. 

F. Interconnection of Instrumentation or Control Devices: Generally, 

electrical and pneumatic interconnections are not shown but must be 

provided. 

G. Minor Piping: Generally, small diameter pipe runs from drips and 

drains, water cooling, and other service are not shown but must be 

provided. 

H. Electrical and Pneumatic Interconnection of Controls and Instruments: 

This generally not shown but must be provided. This includes 

interconnections of sensors, transmitters, transducers, control 

devices, control and instrumentation panels, instruments and computer 

workstations. Comply with NFPA-70. 

I. Protection and Cleaning:  

1. Equipment and materials shall be carefully handled, properly stored, 

and adequately protected to prevent damage before and during 

installation, in accordance with the manufacturer's recommendations 

and as approved by the Resident Engineer. Damaged or defective items 

in the opinion of the Resident Engineer, shall be replaced.  
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2. Protect all finished parts of equipment, such as shafts and bearings 

where accessible, from rust prior to operation by means of 

protective grease coating and wrapping. Close pipe openings with 

caps or plugs during installation. Tightly cover and protect 

fixtures and equipment against dirt, water chemical, or mechanical 

injury. At completion of all work thoroughly clean fixtures, exposed 

materials and equipment.  

J. Concrete and Grout: Use concrete and shrink compensating grout 25 MPa 

(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE 

CONCRETE.  

K. Install gages, thermometers, valves and other devices with due regard 

for ease in reading or operating and maintaining said devices. Locate 

and position thermometers and gages to be easily read by operator or 

staff standing on floor or walkway provided. Servicing shall not 

require dismantling adjacent equipment or pipe work.  

L. Install steam piping expansion joints as per manufacturer’s 

recommendations. 

M. Work in Existing Building:  

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS, 

Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00 

00, GENERAL REQUIREMENTS for relocation of existing equipment, 

alterations and restoration of existing building(s).  

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, 

OPERATIONS AND STORAGE AREAS, make alterations to existing service 

piping at times that will least interfere with normal operation of 

the facility.  

3. Cut required openings through existing masonry and reinforced 

concrete using diamond core drills. Use of pneumatic hammer type 

drills, impact type electric drills, and hand or manual hammer type 

drills, will be permitted only with approval of the Resident 

Engineer. Locate openings that will least effect structural slabs, 

columns, ribs or beams. Refer to the Resident Engineer for 

determination of proper design for openings through structural 

sections and opening layouts approval, prior to cutting or drilling 

into structure. After Resident Engineer's approval, carefully cut 

opening through construction no larger than absolutely necessary for 

the required installation.  
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N. Work in Animal Research Areas: Seal all pipe and duct penetrations with 

silicone sealant to prevent entrance of insects.  

O. Switchgear/Electrical Equipment Drip Protection: Every effort shall be 

made to eliminate the installation of pipe above electrical and 

telephone switchgear. If this is not possible, encase pipe in a second 

pipe with a minimum of joints. Installation of piping, ductwork, leak 

protection apparatus or other installations foreign to the electrical 

installation shall be located in the space equal to the width and depth 

of the equipment and extending from to a height of 1.8 m (6 ft.) above 

the equipment of to ceiling structure, whichever is lower (NFPA 70). 

P. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and maintenance, 

equipment shall be removed and reinstalled or remedial action 

performed as directed at no additional cost to the Government. 

2. The term "conveniently accessible" is defined as capable of being 

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

under or over obstacles such as motors, fans, pumps, belt guards, 

transformers, high voltage lines, piping, and ductwork. 

3.2 TEMPORARY PIPING AND EQUIPMENT 

A. Continuity of operation of existing facilities will generally require 

temporary installation or relocation of equipment and piping. 

B. The Contractor shall provide all required facilities in accordance with 

the requirements of phased construction and maintenance of service. All 

piping and equipment shall be properly supported, sloped to drain, 

operate without excessive stress, and shall be insulated where injury 

can occur to personnel by contact with operating facilities. The 

requirements of Paragraph 3.1 apply. 

C. Temporary facilities and piping shall be completely removed and any 

openings in structures sealed. Provide necessary blind flanges and caps 

to seal open piping remaining in service. 

3.4 PIPE AND EQUIPMENT SUPPORTS  

A. Where hanger spacing does not correspond with joist or rib spacing, use 

structural steel channels secured directly to joist and rib structure 

that will correspond to the required hanger spacing, and then suspend 

the equipment and piping from the channels. Drill or burn holes in 

structural steel only with the prior approval of the Resident Engineer.  
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B. Use of chain, wire or strap hangers; wood for blocking, stays and 

bracing; or, hangers suspended from piping above will not be permitted. 

Replace or thoroughly clean rusty products and paint with zinc primer.  

C. Use hanger rods that are straight and vertical. Turnbuckles for 

vertical adjustments may be omitted where limited space prevents use. 

Provide a minimum of 15 mm (1/2-inch) clearance between pipe or piping 

covering and adjacent work.  

D. HVAC Horizontal Pipe Support Spacing: Refer to MSS SP-69. Provide 

additional supports at valves, strainers, in-line pumps and other heavy 

components. Provide a support within one foot of each elbow.  

E. HVAC Vertical Pipe Supports:  

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long, bolt riser clamps to 

the pipe below couplings, or welded to the pipe and rests supports 

securely on the building structure.  

2. Vertical pipe larger than the foregoing, support on base elbows or 

tees, or substantial pipe legs extending to the building structure.  

F. Overhead Supports: 

1. The basic structural system of the building is designed to sustain 

the loads imposed by equipment and piping to be supported overhead. 

2. Provide steel structural members, in addition to those shown, of 

adequate capability to support the imposed loads, located in 

accordance with the final approved layout of equipment and piping. 

3. Tubing and capillary systems shall be supported in channel troughs. 

G. Floor Supports: 

1. Provide concrete bases, concrete anchor blocks and pedestals, and 

structural steel systems for support of equipment and piping. Anchor 

and dowel concrete bases and structural systems to resist forces 

under operating and seismic conditions (if applicable) without 

excessive displacement or structural failure. 

2. Do not locate or install bases and supports until equipment mounted 

thereon has been approved. Size bases to match equipment mounted 

thereon plus 50 mm (2 inch) excess on all edges. Boiler foundations 

shall have horizontal dimensions that exceed boiler base frame 

dimensions by at least 150 mm (6 inches) on all sides. Refer to 

structural drawings. Bases shall be neatly finished and smoothed, 

shall have chamfered edges at the top, and shall be suitable for 

painting. 
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3. All equipment shall be shimmed, leveled, firmly anchored, and 

grouted with epoxy grout. Anchor bolts shall be placed in sleeves, 

anchored to the bases. Fill the annular space between sleeves and 

bolts with a granular material to permit alignment and realignment. 

4. For seismic anchoring, refer to Section 13 05 41, SEISMIC RESTRAINT 

REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.  

3.5 MECHANICAL DEMOLITION 

A. Rigging access, other than indicated on the drawings, shall be provided 

by the Contractor after approval for structural integrity by the 

Resident Engineer. Such access shall be provided without additional 

cost or time to the Government. Where work is in an operating plant, 

provide approved protection from dust and debris at all times for the 

safety of plant personnel and maintenance of plant operation and 

environment of the plant. 

B. In an operating facility, maintain the operation, cleanliness and 

safety. Government personnel will be carrying on their normal duties of 

operating, cleaning and maintaining equipment and plant operation. 

Confine the work to the immediate area concerned; maintain cleanliness 

and wet down demolished materials to eliminate dust. Do not permit 

debris to accumulate in the area to the detriment of plant operation. 

Perform all flame cutting to maintain the fire safety integrity of this 

plant. Adequate fire extinguishing facilities shall be available at all 

times. Perform all work in accordance with recognized fire protection 

standards. Inspection will be made by personnel of the VA Medical 

Center, and Contractor shall follow all directives of the RE or COTR 

with regard to rigging, safety, fire safety, and maintenance of 

operations. 

C. Completely remove all piping, wiring, conduit, and other devices 

associated with the equipment not to be re-used in the new work. This 

includes all pipe, valves, fittings, insulation, and all hangers 

including the top connection and any fastenings to building structural 

systems. Seal all openings, after removal of equipment, pipes, ducts, 

and other penetrations in roof, walls, floors, in an approved manner 

and in accordance with plans and specifications where specifically 

covered. Structural integrity of the building system shall be 

maintained. Reference shall also be made to the drawings and 

specifications of the other disciplines in the project for additional 

facilities to be demolished or handled. 
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D. All valves including gate, globe, ball, butterfly and check, all 

pressure gages and thermometers with wells shall remain Government 

property and shall be removed and delivered to Resident Engineer and 

stored as directed. The Contractor shall remove all other material and 

equipment, devices and demolition debris under these plans and 

specifications. Such material shall be removed from Government property 

expeditiously and shall not be allowed to accumulate. 

3.6 CLEANING AND PAINTING 

A. Prior to final inspection and acceptance of the plant and facilities 

for beneficial use by the Government, the plant facilities, equipment 

and systems shall be thoroughly cleaned and painted. Refer to Section 

09 91 00, PAINTING. 

B. In addition, the following special conditions apply: 

1. Cleaning shall be thorough. Use solvents, cleaning materials and 

methods recommended by the manufacturers for the specific tasks. 

Remove all rust prior to painting and from surfaces to remain 

unpainted. Repair scratches, scuffs, and abrasions prior to applying 

prime and finish coats.  

2. Material And Equipment Not To Be Painted Includes: 

a. Motors, controllers, control switches, and safety switches. 

b. Control and interlock devices. 

c. Regulators. 

d. Pressure reducing valves. 

e. Control valves and thermostatic elements. 

f. Lubrication devices and grease fittings. 

g. Copper, brass, aluminum, stainless steel and bronze surfaces. 

h. Valve stems and rotating shafts. 

i. Pressure gauges and thermometers. 

j. Glass. 

k. Name plates. 

3. Control and instrument panels shall be cleaned, damaged surfaces 

repaired, and shall be touched-up with matching paint obtained from 

panel manufacturer. 

4. Pumps, motors, steel and cast iron bases, and coupling guards shall 

be cleaned, and shall be touched-up with the same color as utilized 

by the pump manufacturer  

5. Temporary Facilities: Apply paint to surfaces that do not have 

existing finish coats. 
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6. Paint shall withstand the following temperatures without peeling or 

discoloration: 

a. Condensate and feedwater -- 38 degrees C (100 degrees F) on 

insulation jacket surface and 120 degrees C (250 degrees F) on 

metal pipe surface. 

b. Steam -- 52 degrees C (125 degrees F) on insulation jacket 

surface and 190 degrees C (375 degrees F) on metal pipe surface. 

7. Final result shall be smooth, even-colored, even-textured factory 

finish on all items.  Completely repaint the entire piece of 

equipment if necessary to achieve this. 

3.7 IDENTIFICATION SIGNS 

A. Provide laminated plastic signs, with engraved lettering not less than 

5 mm (3/16-inch) high, designating functions, for all equipment, 

switches, motor controllers, relays, meters, control devices, including 

automatic control valves. Nomenclature and identification symbols shall 

correspond to that used in maintenance manual, and in diagrams 

specified elsewhere. Attach by chain, adhesive, or screws. 

B. Factory Built Equipment: Metal plate, securely attached, with name and 

address of manufacturer, serial number, model number, size, 

performance. 

C. Pipe Identification: Refer to Section 09 91 00, PAINTING. 

3.9 LUBRICATION  

A. Lubricate all devices requiring lubrication prior to initial operation. 

Field-check all devices for proper lubrication. 

B. Equip all devices with required lubrication fittings or devices. 

Provide a minimum of one liter (one quart) of oil and 0.5 kg (one 

pound) of grease of manufacturer's recommended grade and type for each 

different application; also provide 12 grease sticks for lubricated 

plug valves. Deliver all materials to Resident Engineer in unopened 

containers that are properly identified as to application. 

C. Provide a separate grease gun with attachments for applicable fittings 

for each type of grease applied. 

D. All lubrication points shall be accessible without disassembling 

equipment, except to remove access plates. 

3.11 STARTUP AND TEMPORARY OPERATION  

 Start up equipment as described in equipment specifications. Verify 

that vibration is within specified tolerance prior to extended 

operation. Temporary use of equipment is specified in Section 01 00 00, 
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GENERAL REQUIREMENTS, Article, TEMPORARY USE OF MECHANICAL AND 

ELECTRICAL EQUIPMENT.  

3.12 OPERATING AND PERFORMANCE TESTS  

A. Prior to the final inspection, perform required tests as specified in 

Section 01 00 00, GENERAL REQUIREMENTS and submit the test reports and 

records to the Resident Engineer.  

B. Should evidence of malfunction in any tested system, or piece of 

equipment or component part thereof, occur during or as a result of 

tests, make proper corrections, repairs or replacements, and repeat 

tests at no additional cost to the Government.  

C. When completion of certain work or system occurs at a time when final 

control settings and adjustments cannot be properly made to make 

performance tests, then make performance tests for heating systems and 

for cooling systems respectively during first actual seasonal use of 

respective systems following completion of work.  

3.13 INSTRUCTIONS TO VA PERSONNEL 

 Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00, 

GENERAL REQUIREMENTS, and Section 23 08 11, DEMONSTRATIONS AND TESTS 

FOR BOILER PLANT.  

- - - 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 wiring, systems, equipment and 

accessories in accordance with the specifications and drawings.  

Capacities and ratings of motors, transformers, cable, switchboards, 

switchgear, panelboards, motor control centers, generators, automatic 

transfer switches, and other items and arrangements for the specified 

items are shown on drawings. 

C. Electrical service entrance equipment and arrangements for temporary 

and permanent connections to the utility’s system shall conform to the 

utility's requirements. Coordinate fuses, circuit breakers and relays 

with the utility’s system, and obtain utility approval for sizes and 

settings of these devices. 

D. Wiring ampacities specified or shown on the drawings are based on 

copper conductors, with the conduit and raceways accordingly sized. 

Aluminum conductors are prohibited. 

1.2 MINIMUM REQUIREMENTS 

A. References to the International Building Code (IBC), National 

Electrical Code (NEC), Underwriters Laboratories, Inc. (UL) and 

National Fire Protection Association (NFPA) are minimum installation 

requirement standards. 

B. Drawings and other specification sections shall govern in those 

instances where requirements are greater than those specified in the 

above standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, labeled or certified by a 

nationally recognized testing laboratory to meet Underwriters 

Laboratories, Inc., standards where test standards have been 

established. Equipment and materials which are not covered by UL 

Standards will be accepted provided equipment and material is listed, 

labeled, certified or otherwise determined to meet safety requirements 

of a nationally recognized testing laboratory. Equipment of a class 

which no nationally recognized testing laboratory accepts, certifies, 

lists, labels, or determines to be safe, will be considered if 
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inspected or tested in accordance with national industrial standards, 

such as NEMA, or ANSI. Evidence of compliance shall include certified 

test reports and definitive shop drawings. 

B. Definitions: 

1. Listed; Equipment, materials, or services 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 

equipment or materials or periodic evaluation of services, and whose 

listing states that the equipment, material, or services either 

meets appropriate designated standards or has been tested and found 

suitable for a specified purpose. 

2. Labeled; Equipment or materials 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 equipment or materials, and by whose labeling the 

manufacturer indicates compliance with appropriate standards or 

performance in a specified manner. 

3. Certified; equipment or product which: 

a. Has been tested and found by a nationally recognized testing 

laboratory to meet nationally recognized standards or to be safe 

for use in a specified manner. 

b. Production of equipment or product is periodically inspected by a 

nationally recognized testing laboratory. 

c. Bears a label, tag, or other record of certification. 

4. Nationally recognized testing laboratory; laboratory which is 

approved, in accordance with OSHA regulations, by the Secretary of 

Labor. 

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturers Qualifications: The manufacturer shall regularly and 

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

equipment and material specified for this project, and shall have 

manufactured the item for at least three years. 

B. Product Qualification: 

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

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

approximately three years. 
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2. The Government reserves the right to require the Contractor to 

submit a list of installations where the products have been in 

operation before approval. 

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

maintained or trained by the manufacturer which will render 

satisfactory service to this installation within four hours of receipt 

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

service organizations. 

1.5 APPLICABLE PUBLICATIONS 

 Applicable publications listed in all Sections of Division are the 

latest issue, unless otherwise noted. 

1.6 MANUFACTURED PRODUCTS 

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

manufacturers regularly engaged in the manufacture of such items, for 

which replacement parts shall be available. 

B. When more than one unit of the same class or type of equipment is 

required, such units shall be the product of a single manufacturer. 

C. Equipment Assemblies and Components: 

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

manufacturer. 

2. Manufacturers of equipment assemblies, which include components made 

by others, shall assume complete responsibility for the final 

assembled unit. 

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

assembly for the intended service. 

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

manufacturer. 

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

on all wiring diagrams. 

E. When Factory Testing Is Specified: 

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

The contractor shall notify the VA through the Resident Engineer a 

minimum of 15 working days prior to the manufacturers making the 

factory tests. 

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

be furnished to the Resident Engineer prior to final inspection and 

not more than 90 days after completion of the tests. 
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3. When equipment fails to meet factory test and re-inspection is 

required, the contractor shall be liable for all additional 

expenses, including expenses of the Government. 

1.7 EQUIPMENT REQUIREMENTS 

 Where variations from the contract requirements are requested in 

accordance with Section 01 00 00, GENERAL REQUIREMENTS and Section 01 

33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting work 

and related components shall include, but not be limited to additions 

or changes to branch circuits, circuit protective devices, conduits, 

wire, feeders, controls, panels and installation methods. 

1.8 EQUIPMENT PROTECTION 

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

against physical damage, vermin, dirt, corrosive substances, fumes, 

moisture, cold and rain. 

1. Store equipment indoors in clean dry space with uniform temperature 

to prevent condensation.  Equipment shall include but not be limited 

to switchgear, switchboards, panelboards, transformers, motor 

control centers, motor controllers, uninterruptible power systems, 

enclosures, controllers, circuit protective devices, cables, wire, 

light fixtures, electronic equipment, and accessories. 

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, as determined by the Resident Engineer, 

placed in first class operating condition or be returned to the 

source of supply for repair or replacement. 

4. Painted surfaces shall be protected with factory installed removable 

heavy kraft paper, sheet vinyl or equal. 

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

the same quality of paint and workmanship as used by the 

manufacturer so repaired areas are not obvious. 

1.9 WORK PERFORMANCE 

A. All electrical work must comply with the requirements of NFPA 70 (NEC), 

NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 subpart S 

and OSHA Part 1910 subpart K in addition to other references required 

by contract. 
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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. When an electrical outage cannot be 

accomplished in this manner for the required work, the following 

requirements are mandatory: 

1. Electricians must use full protective equipment (i.e., certified and 

tested insulating material to cover exposed energized electrical 

components, certified and tested insulated tools, etc.) while 

working on energized systems in accordance with NFPA 70E. 

2. Electricians must wear personal protective equipment while working 

on energized systems in accordance with NFPA 70E. 

3. Before initiating any work, a job specific work plan must be 

developed by the contractor with a peer review conducted and 

documented by the Resident Engineer and Medical Center staff. The 

work plan must include procedures to be used on and near the live 

electrical equipment, barriers to be installed, safety equipment to 

be used and exit pathways. 

4. Work on energized circuits or equipment cannot begin until prior 

written approval is obtained from the Resident Engineer. 

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

assure electrical service for other buildings at all times. 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 interferences. 

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

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

the drawings. 

B. Working spaces shall not be less than specified in the NEC for all 

voltages specified. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and maintenance, 
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the equipment shall be removed and reinstalled as directed at no 

additional cost to the Government. 

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

reached 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. 

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 (starters), fused and unfused safety 

switches, 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. Nameplates for Normal Power System equipment shall be laminated black 

phenolic resin with a white core with engraved lettering.  Nameplates 

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 1/2 inch [12mm] high. 

Nameplates shall indicate equipment designation, rated bus amperage, 

voltage, number of phases, number of wires, and type of EES power 

branch as applicable.  Secure nameplates with screws. 

C. Install adhesive arc flash warning labels on all equipment as required 

by NFPA 70E.  Label shall indicate the arc hazard boundary (inches), 

working distance (inches), arc flash incident energy at the working 

distance (calories/cm2), required PPE category and description including 

the  glove rating, voltage rating of the equipment, limited approach 

distance (inches), restricted approach distance (inches), prohibited 

approach distance (inches), equipment/bus name, date prepared, and 

manufacturer name and address. 

1.12 SUBMITTALS 

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

DATA, AND SAMPLES.  

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

material before delivery to the job site.  Delivery, storage or 
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installation of equipment or material which has not had prior approval 

will not be permitted at the job site. 

C. All submittals shall include adequate descriptive literature, catalog 

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

ascertain that the proposed equipment and materials comply with 

specification requirements.  Catalog cuts submitted for approval shall 

be legible and clearly identify equipment being submitted. 

D. Submittals for individual systems and equipment assemblies which 

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

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

approval. 

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

2. Submittals shall be marked to show specification reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contract requirements. 

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

information, technical data sheets, shop drawings, pictures, 

nameplate data and test reports as required. 

   2. Submittals are required for all equipment anchors and supports.  

Submittals shall include weights, dimensions, center of gravity, 

standard connections, manufacturer's recommendations and behavior 

problems (e.g., vibration, thermal expansion,) associated with 

equipment or piping so that the proposed installation can be 

properly reviewed. Include sufficient fabrication information so 

that appropriate mounting and securing provisions may be designed 

and/or attached to the equipment. 

3. 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. 

4. Parts list which shall include those replacement parts recommended 

by the equipment manufacturer. 

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

REQUIREMENTS. 

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

and equipment specified in the technical sections. Furnish four 

copies, bound in hardback binders, (manufacturer's standard binders) 
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or an approved equivalent. Furnish one complete manual as specified 

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

performance of systems or equipment test, and furnish the remaining 

manuals prior to contract completion. 

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

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

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

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

numbers of each subcontractor installing the system or equipment and 

the local representatives for the system or equipment. 

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

the table of contents, with tab sheets placed before instructions 

covering the subject. The instructions shall be legible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of the equipment. 

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

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

d. Installation instructions. 

e. Safety precautions for operation and maintenance. 

f. Diagrams and illustrations. 

g. Periodic maintenance and testing procedures and frequencies, 

including replacement parts numbers and replacement frequencies. 

h. Performance data. 

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

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

shall indicate sources of supply, recommended spare parts, and 

name of servicing organization. 

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 manuals together with 

shop drawings. 

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

with one sample of each of the following: 
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1. A 300 mm (12 inch) length of each type and size of wire and cable 

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

were taken.  

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

3. Conduit hangers, clamps and supports.  

4. Duct sealing compound.  

5. Each type of receptacle, toggle switch, occupancy 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  

 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 PCB EQUIPMENT 

A. This project requires the removal, transport and disposal of electrical 

equipment containing Polychlorinated Biphenyl (PCB) in accordance with 

the Federal Toxic Substances Control Act (TSCA). 

B. The equipment for removal is shown on the drawings. 

C. The selective demolition shall be in accordance with Section 01 00 00, 

GENERAL REQUIREMENTS. 

1.15 ACCEPTANCE CHECKS AND TESTS 

 The contractor shall furnish the instruments, materials and labor for 

field tests. 

1.16 TRAINING 

A. Training shall be provided in accordance with Article 1.25, 

INSTRUCTIONS, of Section 01 00 00, GENERAL REQUIREMENTS. 

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

required in each associated specification. 

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

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

planned training. 

 

- - - E N D - - - 
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SECTION 26 05 21 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW) 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies the furnishing, installation, and connection of 

the low voltage power and lighting wiring. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements that are common to more than one section. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 FACTORY TESTS 

 Low voltage cables shall be thoroughly tested at the factory per NEMA 

WC-70 to ensure that there are no electrical defects. Factory tests 

shall be certified.  

1.5 SUBMITTALS 

 In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, submit the following: 

1. Manufacturer's Literature and Data: Showing each cable type and 

rating. 

2. Certifications: Two weeks prior to the final inspection, submit four 

copies of the following certifications to the Project Engineer / 

COTR:  

a. Certification by the manufacturer that the materials conform to 

the requirements of the drawings and specifications.  

b. Certification by the contractor that the materials have been 

properly installed, connected, 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): 

D2301-04................Standard Specification for Vinyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape  

C. National Fire Protection Association (NFPA): 
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70-08...................National Electrical Code (NEC) 

D. National Electrical Manufacturers Association (NEMA): 

WC 70-09................Power Cables Rated 2000 Volts or Less for the 

Distribution of Electrical Energy 

E. Underwriters Laboratories, Inc. (UL): 

44-05...................Thermoset-Insulated Wires and Cables 

83-08...................Thermoplastic-Insulated Wires and Cables 

467-071.................Electrical Grounding and Bonding Equipment 

486A-486B-03............Wire Connectors 

486C-04.................Splicing Wire Connectors 

486D-05.................Sealed Wire Connector Systems 

486E-94.................Equipment Wiring Terminals for Use with 

Aluminum and/or Copper Conductors 

493-07..................Thermoplastic-Insulated Underground Feeder and 

Branch Circuit Cable 

514B-04.................Conduit, Tubing, and Cable Fittings 

1479-03.................Fire Tests of Through-Penetration Fire Stops 

PART 2 - PRODUCTS  

2.1 CONDUCTORS AND CABLES 

A. Conductors and cables shall be in accordance with NEMA WC-70 and as 

specified herein. 

B. Single Conductor: 

1. Shall be annealed copper. 

2. Shall be stranded for sizes No. 8 AWG and larger, solid for sizes 

No. 10 AWG and smaller. 

3. Shall be minimum size No. 12 AWG, except where smaller sizes are 

allowed herein. 

C. Insulation: 

1. XHHW-2 or THHN-THWN shall be in accordance with NEMA WC-70, UL 44, 

and UL 83. 

  2. Isolated power system wiring: Type XHHW-2 with a dielectric constant 

of 3.5 or less. 

D. Color Code: 

1. Secondary service feeder and branch circuit conductors shall be 

color-coded as follows: 

 

208/120 volt Phase 480/277 volt 
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Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray * 

* or white with colored (other than green) tracer. 

 

a. Lighting circuit “switch legs” and 3-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 Project Engineer / 

COTR. 

2. Use solid color insulation or solid color coating for No. 12 AWG and 

No. 10 AWG branch circuit phase, neutral, and ground conductors. 

3. Conductors No. 8 AWG and larger shall be 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 above. 

c. Color as specified using 0.75 in [19 mm] wide tape. Apply tape in 

half-overlapping turns for a minimum of 3 in [75 mm] for terminal 

points, and in junction boxes, pull-boxes, troughs, 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. 

4. For modifications and additions to existing wiring systems, color 

coding shall conform to the existing wiring system. 

  5. Color code for isolated power system wiring shall be in accordance 

with the NEC. 

2.2 SPLICES AND JOINTS 

A. In accordance with UL 486A, C, D, E, and NEC. 

B. Aboveground Circuits (No. 10 AWG and smaller): 

1. Connectors: Solderless, screw-on, reusable pressure cable type, 

rated 600 V, 220˚ F [105˚ C], with integral insulation, approved for 

copper and aluminum conductors. 

2. The integral insulator shall have a skirt to completely cover the 

stripped wires. 

3. The number, size, and combination of conductors, as listed on the 

manufacturer's packaging, shall be strictly followed. 



09-10 

26 05 21 - 4 

C. Aboveground Circuits (No. 8 AWG and larger): 

1. Connectors shall be indent, hex screw, or bolt clamp-type of high 

conductivity and corrosion-resistant material, listed for use with 

copper and aluminum conductors. 

2. Field-installed compression connectors for cable sizes 250 kcmil and 

larger shall have not fewer than two clamping elements or 

compression indents per wire. 

3. Insulate splices and joints with materials approved for the 

particular use, location, voltage, and temperature. Splice and joint 

insulation level shall be not less than the insulation level of the 

conductors being joined. 

4. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant, 

cold and weather resistant. 

D. Underground Branch Circuits and Feeders: 

1. Submersible connectors in accordance with UL 486D, rated 600 V, 190˚ 

F [90˚ C], with integral insulation. 

2.3 CONTROL WIRING  

A. Unless otherwise specified elsewhere in these specifications, control 

wiring shall be as specified for power and lighting wiring, except that 

the minimum size shall be not less than No. 14 AWG. 

B. Control wiring shall be large enough such that the voltage drop under 

in-rush conditions does not adversely affect operation of the controls. 

2.4 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 wire for isolated-type electrical power systems. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Install in accordance with the NEC, and as specified. 

B. Install all wiring in raceway systems. 

C. Splice cables and wires only in outlet boxes, junction boxes, pull-

boxes, manholes, or handholes. 

D. Wires of different systems (e.g., 120 V, 277 V) shall not be installed 

in the same conduit or junction box system. 

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. 
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F. For panel boards, cabinets, wireways, switches, and equipment 

assemblies, neatly form, train, and tie the cables in individual 

circuits. 

G. Seal cable and wire entering a building from underground between the 

wire and conduit where the cable exits the conduit, with a non-

hardening approved compound. 

H. Wire Pulling: 

1. Provide installation equipment that will prevent the cutting or 

abrasion of insulation during pulling of cables. Use lubricants 

approved for the cable. 

2. Use nonmetallic ropes for pulling feeders. 

3. Attach pulling lines for feeders by means of either woven basket 

grips or pulling eyes attached directly to the conductors, as 

approved by the //Resident Engineer// //COTR//. 

4. All cables in a single conduit shall be pulled simultaneously. 

5. Do not exceed manufacturer’s recommended maximum pulling tensions 

and sidewall pressure values. 

I. No more than three single-phase branch circuits shall be installed in 

any one conduit. 

3.2 INSTALLATION IN MANHOLES 

A. Install and support cables in manholes on the steel racks with 

porcelain or equivalent insulators. Train the cables around the manhole 

walls, but do not bend to a radius less than six times the overall 

cable diameter. 

  B. Fireproofing: 

1. Install fireproofing on low-voltage cables where the low-voltage 

cables are installed in the same manholes with medium-voltage 

cables; also cover the low-voltage cables with arcproof and 

fireproof tape.  

2. Use tape of the same type used for the medium-voltage cables, and 

apply the tape in a single layer, half-lapped, or as recommended by 

the manufacturer. Install the tape with the coated side towards the 

cable and extend it not less than 1 in [25 mm] into each duct. 

3. Secure the tape in place by a random wrap of glass cloth tape. 

3.3 SPLICE INSTALLATION 

A. Splices and terminations shall be mechanically and electrically secure.  

B. Tighten electrical connectors and terminals according to manufacturer's 

published torque values. 
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C. Where the Government determines that unsatisfactory splices or 

terminations have been installed, remove the devices and install 

approved devices at no additional cost to the Government. 

3.4 FEEDER IDENTIFICATION 

A. In each interior pull-box and junction box, install metal tags on all 

circuit cables and wires to clearly designate their circuit 

identification and voltage. The tags shall be the embossed brass type, 

1.5 in [40 mm] in diameter and 40 mils thick. Attach tags with plastic 

ties.  

B. In each manhole and handhole, provide tags of the embossed brass type, 

showing the circuit identification and voltage. The tags shall be the 

embossed brass type, 1.5 in [40 mm] in diameter and 40 mils thick. 

Attach tags with plastic ties.  

3.5 EXISTING WIRING 

 Unless specifically indicated on the plans, existing wiring shall not 

be reused for a new installation.  

3.6 CONTROL AND SIGNAL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, install wiring and 

connect to equipment/devices to perform the required functions as shown 

and specified.  

B. Except where otherwise required, install a separate power supply 

circuit for each system so that malfunctions in any system will not 

affect other systems. 

C. Where separate power supply circuits are not shown, connect the systems 

to the nearest panel boards of suitable voltages, which are intended to 

supply such systems and have suitable spare circuit breakers or space 

for installation. 

3.7 CONTROL AND SIGNAL SYSTEM 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. Feeders and branch circuits shall have their insulation tested after 

installation and before connection to utilization devices, such as 
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fixtures, motors, or appliances. Test each conductor with respect to 

adjacent conductors and to ground. Existing conductors to be reused 

shall also be tested. 

B. Applied voltage shall be 500VDC for 300-volt rated cable, and 1000VDC 

for 600-volt 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 megohms for 300-volt rated 

cable and 100 megohms for 600-volt rated cable.  

C. Perform phase rotation test on all three-phase circuits. 

D. The contractor shall furnish the instruments, materials, and labor for 

all tests. 

- - - E N D - - - 
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SECTION 26 24 16 
PANELBOARDS 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

 This section specifies the furnishing, installation, and connection of 

panelboards. 

1.2 RELATED WORK 

A. Section 09 91 00, PAINTING: Identification and painting of panelboards. 

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 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and wiring.  

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS. 

B. Shop Drawings: 

1. Sufficient information, shall be clearly presented to determine 

compliance with drawings and specifications.  

2. Include electrical ratings, dimensions, mounting details, materials, 

wiring diagrams, accessories, and weights of equipment. Complete 

nameplate data, including manufacturer’s name and catalog number. 

C. Manuals: 

1. When submitting the shop drawings, submit companion copies of 

complete maintenance and operating manuals, including technical data 

sheets and wiring diagrams. 

2. If changes have been made to the maintenance and operating manuals 

that were originally submitted, then submit four copies of updated 

maintenance and operating manuals to the Project Engineer / COTR two 

weeks prior to final inspection. 

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

of the following to the Project Engineer / COTR: 

1. Certification by the manufacturer that the materials conform to the 

requirements of the drawings and specifications.  
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2. Certification by the contractor that the materials have been 

properly installed, connected, 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. National Electrical Manufacturers Association (NEMA):  

PB-1-06.................Panelboards  

250-08..................Enclosures for Electrical Equipment (1000V 

Maximum) 

C. National Fire Protection Association (NFPA):  

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

70E-2004................Standard for Electrical Life Safety in the 

Workplace 

D. Underwriters Laboratories, Inc. (UL):  

50-95...................Enclosures for Electrical Equipment  

67-09...................Panelboards 

489-09..................Molded Case Circuit Breakers and Circuit 

Breaker Enclosures 

PART 2 - PRODUCTS  

2.1 PANELBOARDS  

A. Panelboards shall be in accordance with UL, NEMA, NEC, and as shown on 

the drawings.  

B. Panelboards shall be standard manufactured products.  

C. All panelboards shall be hinged “door in door” type with:  

1. Interior hinged door with hand-operated latch or latches, as 

required to provide access only to circuit breaker operating 

handles, not to energized parts. 

2. Outer hinged door shall be securely mounted to the panelboard box 

with factory bolts, screws, clips, or other fasteners, requiring a 

tool for entry. Hand-operated latches are not acceptable. 

3. Push inner and outer doors shall open left to right. 

 
D. All panelboards shall be completely factory-assembled with molded case 

circuit breakers and integral accessories, such as surge protective 

devices, and as scheduled on the drawings or specified herein. Include 
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one-piece removable, inner dead front cover, independent of the 

panelboard cover. 

 
E. Panelboards shall have main breaker or main lugs, bus size, voltage, 

phase, top or bottom feed, and flush or surface mounting as scheduled 

on the drawings. 

F. Panelboards shall conform to NEMA PB-1, NEMA AB-1, and UL 67 and have 

the following features: 

1. Non-reduced size copper bus bars with current ratings as shown on 

the panel schedules, rigidly supported on molded insulators. 

2. Bus bar connections to the branch circuit breakers shall be the 

“distributed phase” or “phase sequence” type.  

3. Mechanical lugs furnished with panelboards shall be cast, stamped, 

or machined metal alloys of sizes suitable for the conductors to 

which they will be connected. 

4. Neutral bus shall be 100% rated, mounted on insulated supports.  

5. Grounding bus bar shall be equipped with screws or lugs for the 

connection of grounding wires.  

6. Buses shall be braced for the available short-circuit current. 

Bracing shall not be less than 10,000 A symmetrical for 120/208 V 

and 120/240 V panelboards, and 14,000 A symmetrical for 277/480 V 

panelboards. 

7. Branch circuit panelboards shall have buses fabricated for bolt-on 

type circuit breakers. 

8. Protective devices shall be designed so that they can easily be 

replaced. 

9. Where designated on panel schedule "spaces," include all necessary 

bussing, device support, and connections. Provide blank cover for 

each space.  

10. In two section panelboards, the main bus in each section shall be 

full size. The first section shall be furnished with subfeed lugs on 

the line side of main lugs only, or through-feed lugs for main 

breaker type panelboards, and have cable connections to the second 

section. Panelboard sections with tapped bus or crossover bus are 

not acceptable. 

11. Series-rated panelboards are not permitted. 

2.2 CABINETS AND TRIMS 

 Cabinets: 
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1. Provide galvanized steel cabinets to house panelboards. Cabinets for 

outdoor panelboards shall be factory primed and suitably treated 

with a corrosion-resisting paint finish meeting UL 50 and UL 67.  

2. Cabinet enclosure shall not have ventilating openings. 

3. Cabinets for panelboards may be of one-piece formed steel or of 

formed sheet steel with end and side panels welded, riveted, or 

bolted as required. 

 
2.3 MOLDED CASE CIRCUIT BREAKERS FOR PANELBOARDS  

A. Circuit breakers shall be per UL 489, in accordance with the NEC, as 

shown on the drawings, and as specified.  

B. Circuit breakers in panelboards shall be bolt-on type. 

C. Molded case circuit breakers shall have minimum interrupting rating as 

required to withstand the available fault current, but not less than:   

1. 120/208 V Panelboard: 10,000 A symmetrical. 

2. 277/480 V Panelboard: 14,000 A symmetrical. 

D. Molded case circuit breakers shall have automatic, trip free, 

non-adjustable, inverse time, and instantaneous magnetic trips for 100 

A frame or lower. Magnetic trip shall be adjustable from 3x to 10x for 

breakers with 600 A frames and higher.  

E. Breaker features shall be as follows: 

1. A rugged, integral housing of molded insulating material.  

2. Silver alloy contacts. 

3. Arc quenchers and phase barriers for each pole. 

4. Quick-make, quick-break, operating mechanisms. 

5. A trip element for each pole, thermal magnetic type with long time 

delay and instantaneous characteristics, a common trip bar for all 

poles and a single operator. 

6. Electrically and mechanically trip free. 

7. An operating handle which indicates ON, TRIPPED, and OFF positions. 

8. An overload on one pole of a multipole breaker shall automatically 

cause all the poles of the breaker to open. 

9. Ground fault current interrupting breakers, shunt trip breakers, 

lighting control breakers (including accessories to switch line 

currents), or other accessory devices or functions shall be provided 

where indicated.  
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  10. For circuit breakers being added to existing panelboards, coordinate 

the breaker type with existing panelboards. Modify the panel 

directory accordingly. 

2.4 SEPARATELY ENCLOSED MOLDED CASE CIRCUIT BREAKERS  

A. Where separately enclosed molded case circuit breakers are shown on the 

drawings, provide circuit breakers in accordance with the applicable 

requirements of those specified for panelboards. 

B. Enclosures are to be of the NEMA types shown on the drawings. Where the 

types are not shown, they are to be the NEMA type most suitable for the 

environmental conditions where the circuit breakers are being 

installed.  

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the manufacturer’s 

instructions, the NEC, as shown on the drawings, and as specified.  

B. Locate panelboards so that the present and future conduits can be 

conveniently connected.  

C. Install a printed schedule of circuits in each panelboard after 

approval by the Project Engineer / COTR. Schedules shall be printed on 

the panelboard directory cards, installed in the appropriate 

panelboards, and incorporate all applicable contract changes. 

Information shall indicate outlets, lights, devices, or other equipment 

controlled by each circuit, and the final room numbers served by each 

circuit. 

D. Mount the fully-aligned panelboard such that the maximum height of the 

top circuit breaker above the finished floor shall not exceed 78 in 

[1980 mm]. Mount panelboards that are too high such that the bottom of 

the cabinets will not be less than 6 in [150 mm] above the finished 

floor.  

  E. For panelboards located in areas accessible to the public, paint the 

exposed surfaces of the trims, doors, and boxes with finishes to match 

surrounding surfaces after the panelboards have been installed.  

F. Rust and scale shall be removed from the inside of existing backboxes 

where new panelboards are to be installed. Paint inside of backboxes 

with rust-preventive paint before the new panelboard interior is 

installed. Provide new trim and doors for these panelboards. Covers 

shall fit tight to the box with no gaps between the cover and the box.  
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3.2 ACCEPTANCE CHECKS AND TESTS   

 Perform in accordance with the manufacturer's recommendations. Include 

the following visual and mechanical inspections and electrical tests: 

1. Visual and Mechanical Inspection 

a. Compare equipment nameplate data with specifications and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical condition. 

c. Verify appropriate anchorage and required area clearances. 

d. Verify that circuit breaker sizes and types correspond to 

approved shop drawings. 

e. To verify tightness of accessible bolted electrical connections, 

use the calibrated torque-wrench method or perform thermographic 

survey after energization. 

f. Clean panelboard. 

3.3 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks, settings, and tests, the 

contractor shall demonstrate that the panelboards are in good operating 

condition and properly performing the intended function. 

 

- - - E N D - - - 
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