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SECTION 01 00 00
GENERAL REQUIREMENTS

1.1 GENERAL INTENTION

A

F.

Contractor shall completely prepare site for building operations,
including demolition and removal of existing material, and furnish labor
and materials and perform work for VAMC-Sheridan, as required by
drawings and specifications.
Visits to the site by Bidders may be made only by appointment with the
Medical Center Contracting Officer Technical Representative.
The VA Engineering Office, 1898 Fort Road, Building 5, room 208,
Sheridan, WY 82801, will render certain technical services during
construction. Such services shall be considered as advisory to the
Project and shall not be construed as expressing or implying a
contractual act of the Government without affirmations by Contracting
Officer or his duly authorized representative.
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.
The contractor will designate a competent person (CP) to serve as the
sole point of contact responsible for safety management on the project
site. Competent persons are defined as those capable of identifying
existing and predictable hazards in the surroundings and working
conditions which are unsanitary, hazardous, or dangerous, and who have
the authority to take prompt corrective measures to eliminate them.
This CP designation is a formal, required submittal that requires
approval by the contracting officer’s technical representative (COR).
1. Federal acquisition regulation (FAR) 52.236-13, with alternate 1,
requires submittal and approval of a safety plan, specific to the
project and to the construction site. The contractor will submit a
safety plan that includes detailed safety precautions and practices
to mitigate identified hazards specific to this project and to this
construction site. This plan is a formal, required submittal that
requires approval by the contracting officer’s technical
representative (COR).
Training:
1. The contractor will submit proof of 10-hour OSHA safety course (i.e.,
copies of documentation) for all other prime contractor employees as
well as any subcontract employees that will work on the site. This

VA Medical Center, Sheridan, Wyoming 010000-1
666-15-03S B86 VCS Store and PT HVAC Remodel General Requirements



09-08M

proof is a formal, required submittal that requires approval by the
contracting officer’s technical representative (COR).

Submittals must include the names, qualifications, and training dates
for the prime contractor-designated competent person (CP) designated
to administer the site-specific safety program, as well as the CP (if
different) for high risk activities as required by OSHA regulations,
such as ladders, excavations, trenching, etc.

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

3. The contractor will submit proof of a 30-hour OSHA safety course
(i.e., copies of documentation) for prime contractor-desighated
competent persons as well as any subcontractor-designated competent
persons that will work on the site. This proof is a formal, required
submittal that requires approval by the contracting officer’s
technical representative (COR).

1.2 STATEMENT OF BID ITEM(S): ITEM I, VAMC — SHERIDAN, B86 VCS STORE AND PT
HVAC REMODEL, 666-15-03S

This project primarily consists of the replacement of the HVAC units in the
building 86 VCS store and Physical therapy areas. The existing units are
domestic water cooled ac compressor units with steam heating coils and no
source of outside air.

Provide Deductive alternates to equal 20% of total price. Bid alternates shall
be provided as stand-alone bid prices. Deductive alternates, if need be, will
be removed from the base bid in the order listed below until the VA reaches a
price that will meet the project budget.

The base bid shall be all items listed on drawings, and in specifications.

Deductive alternate No.1l:
Shall be the price for providing the seven (7) transfer grilles T-1.

Deductive alternate no. 2:
Shall be the price for providing T-2 and the 48x10 transfer duct.

Codes for all sections of work:

All work shall be provided in accordance with the most current edition of the
following criteria:

- VA Construction Specifications provided with bid package.

Drawings.

VA Design and Construction Procedures. VA PG-18-3.

National Fire Protection Association Codes (NFPA)

Occupational Safety and Health Administration (OSHA) standards.

DO OTO

Special remarks
A pre-bid walk-through will be posted on-line.

End of Statements of Work
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1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR
A. Documents will be provided in digital PDF format at no additional cost

to the Contractor. Contractor may reproduce these documents as required.
1.4 CONSTRUCTION SECURITY REQUIREMENETS
A. Security Plan:

1.

2.

The security plan defines both physical and administrative security
procedures that will remain effective for the entire duration of the
project.

The General Contractor is responsible for assuring that all sub-
contractors working on the project and their employees also comply
with these regulations.

B. Security Procedures:

1.

General Contractor’s employees shall not enter the project site
without appropriate badge. Work in area shall be done in appropriate
PPE. They may also be subject to inspection of their personal effects
when entering or leaving the project site.

For working outside the “regular hours” as defined in the contract
(0730 TO 1600), The General Contractor shall give 3 days notice to
the Contracting Officer so that security escort and/or arrangements
can be provided for the employees. This notice is separate from any
notices required for utility shutdown described later in this
section.

No photography of VA premises is allowed without written permission
of the Contracting Officer. Photography of patients is not allowed.
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. Key Control:

1.

The General Contractor shall provide duplicate keys and lock
combinations to the C.0.R. for the purpose of security inspections of
every area of project including tool boxes and parked machines to
provide access for emergency action.

D. 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
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information shall be shared only with those with a specific need to
accomplish the project.

3. All paper waste or electronic media such as CD’s and diskettes shall
be shredded and destroyed in a manner acceptable to the VA.

4_ Notify Contracting Officer and Site Security Officer immediately when
there is a loss or compromise of “sensitive information”.

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 - - o oo Flammable and Combustible Liquids Code

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

Cutting and Other Hot Work
70-2007 . . o ... 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
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 C.0.R. and Facility Safety Manager for
review for compliance with contract requirements in accordance with
Section 01 00 00, 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 C.0.R. that individuals have
undergone contractor’s safety briefing.

Site and Building Access: Maintain free and unobstructed access to
facility emergency services and for fire, police and other emergency
response forces iIn accordance with NFPA 241.

Separate temporary facilities, such as trailers, storage sheds, and
dumpsters, from existing buildings and new construction by distances in
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accordance with NFPA 241. For small facilities with less than 6 m (20
feet) exposing overall length, separate by 3m (10 feet).

Means of Egress: Do not block exiting for occupied buildings, including
paths from exits to roads. Minimize disruptions and coordinate with
C.0.R. and facility Safety Manager.

Egress Routes for Construction Workers: Maintain free and unobstructed
egress. Inspect daily. Report findings and corrective actions weekly to
C.0.R. and facility Safety Manager.

Fire Extinguishers: Provide and maintain extinguishers in construction
areas and temporary storage areas in accordance with 29 CFR 1926, NFPA
241 and NFPA 10.

Flammable and Combustible Liquids: Store, dispense and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

Smoke Detectors: Prevent accidental operation. Remove temporary covers
at end of work operations each day. Coordinate with C.0.R. and facility
Safety Manager.

Fire Hazard Prevention and Safety Inspections: Inspect entire
construction areas weekly. Coordinate with, and report findings and
corrective actions weekly to C.0.R. and facility Safety Manager.

. 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.

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

buildings daily.
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.

. 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
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shall repair or pay for the repair of any damaged curbs, sidewalks, or

roads.

C. Working space and space available for storing materials shall be as
determined by the C.O.R..

D. Workmen are subject to rules of Medical Center applicable to their
conduct.

E. 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 renters, and Contractor®"s personnel, except as permitted by C.0.R.
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 to vacated portions of buildings is not required,
storage of Contractor®s materials and equipment will be permitted
subject to Fire and safety requirements.

F. Phasing: The Contractor shall meet with the VA staff before starting any
work to establish a firm phased schedule for the work. Once set, the
schedule the Contractor must comply with the schedule unless unforeseen
circumstances keep the Contractor from adhering to the schedule. During
the scheduling meeting with between the VAMC and the Contractor, actual
dates shall be applied in the following Phase Example format: Total
construction period shall be a maximum of ninety (90) days. The total
time each area will be out of service shall be a maximum of nine (9)
days.

e Phase Example (Area ldentification)— 9 calendar days to include 1 day
for the VAMC to evacuate the space and move furniture and equipment
that is vulnerable to damage during the construction; 7 days for the
Contractor to execute the work; 1 day for the VAMC to clean the space
and move furniture and equipment back in place.

To insure such executions, Contractor shall furnish the COR with a
schedule of dates agreed upon at the scheduling/phasing meeting and how
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the Contractor intends to accomplish work in each specific area of the
building or portion thereof. In addition, Contractor shall notify the
COR on a weekly basis of progress and shall update the COR of the work
to be accomplished in the week ahead. All phases listed above must be
completed separately. No two phases can be done simultaneously.

G. 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 Ffire
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 C.O.R..

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 C.O.R..

2. Contractor shall submit a request to interrupt any such services to
C.0.R., 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 occupants of the area. Interruption time approved by
Tenants and C.O.R. 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 C.O.R..

5. In case of a contract construction emergency, service will be
interrupted on approval of C.O.R.. Such approval will be confirmed in
writing as soon as practical.

H. 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.

G. Working hours shall be from 7:30am to 4:00pm unless otherwise
coordinated C.0.R..
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1.7 ALTERATIONS

A

Survey: Before any work is started, the Contractor shall make a thorough
survey with the C.0.R., of building in which alterations occur and areas
which are anticipated routes of access, and furnish a report, signed by
the Contracting Officer. This report shall list by rooms and spaces:

1. Existing condition and types of flooring, walls and other surfaces
not required to be altered throughout affected areas of building.

2. Existence and conditions of items such as piping 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 C.O.R..

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

found during this survey to be nonexistent, or in opinion of C.O.R.

and/or Contractor, to be in such condition that their use is impossible

or impractical, shall be turned over to the 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).

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

the Contractor and C.0.R. 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 Ffirst
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 restore damage caused by Contractor®s workmen in
executing work of this contract.

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.
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Protection of interior of existing structures, furnishings and
equipment 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.

Refer to MCM 140-02, Type C Construction, Class 2 Precaution, for
infection control measures.

1.8 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 to
be individually verified with the Supervisory Dietician and the
C.0.R. Items that remain property of the Government shall be removed
or dislodged from present locations in such a manner as to prevent
damage which would be detrimental to re-installation and reuse. Store
such items as directed by C.O.R.

Items determined as not reserved by the Supervisory Dietician and the
C.0.R. shall become property of the Contractor and be removed by
Contractor from Medical Center.

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.
Hazardous Materials and Hazardous Waste: The Contractor shall be
responsible for disposal of all Hazardous Materials/Hazardous Waste
(““HAZMAT™”) in accordance with all applicable federal, state and local
guidelines. All HAZMAT shall be taken out of service and handled in
accordance with the procedures of the Environmental Protection Agency
(EPA) and the Department of Transportation (DOT) as outlined in Code
of Federal Regulation (CFR), Titled 40 and 49 respectively. The EPA"s
Toxic Substance Control Act (TSCA) Compliance Program Policy Nos.
6-PCB-6 and 6-PCB-7 also apply. Upon removal of any HAZMAT, the
"originator" copy of the Uniform Hazardous Waste Manifest (EPA Form
8700-22), along with the Uniform Hazardous Waste Manifest
Continuation Sheet (EPA Form 8700-22A) shall be returned to the
Contracting Officer who will annotate the contract file and transmit
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the Manifest to the Medical Center®s Chief. A copy of the

“originator” shall also be sent to the facility GEMS Coordinator.

a. Copies of the following listed CFR titles may be obtained from the
Government Printing Office:

40 CFR 261........ Identification and Listing of Hazardous Waste

40 CFR 262........ Standards Applicable to Generators of Hazardous
Waste

40 CFR 263........ Standards Applicable to Transporters of

Hazardous Waste

40 CFR 761........ PCB Manufacturing, Processing, Distribution in
Commerce, and use Prohibitions

49 CFR 172........ Hazardous Material tables and Hazardous Material
Communications Regulations

49 CFR 173........ Shippers - General Requirements for Shipments
and Packaging

49 CRR 173........ Subpart A General

49 CFR 173........ Subpart B Preparation of Hazardous Material for
Transportation

49 CFR 173........ Subpart J Other Regulated Material; Definitions
and Preparation

TSCA. ... Compliance Program Policy Nos. 6-PCB-6 and
6-PCB-7

5. Recycle all locally recyclable materials. At start of project
provide a written demolition debris management plan to C.O.R..
Contractor shall provide storage receptacles on site, or store
offsite. At minimum recycle Metal Ductwork, Soil, Inerts (eg,
concrete, masonry and asphalt), Clean dimensional wood and palette
wood, Green waste (biodegradable landscaping materials), Engineered
wood products (plywood, particle board and lI-joists, etc), Metal
products (eg, steel, wire, beverage containers, etc), Cardboard,
paper and packaging, Bitumen roofing materials, Plastics (eg, ABS,
PVC), Carpet and/or pad, Gypsum board, Insulation, and Paint._Provide
manifest of where materials went. Submit copy of manifest to C.O.R..
With each application for progress payment, submit a summary of
construction and demolition debris diversion and disposal including
beginning and ending dates of period covered.

1.9 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
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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.
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)
For requirements on protecting vegetation, soils and the environment.
Refer to Articles, "Alterations', "Restoration', and "Operations and
Storage Areas'" for additional instructions concerning repair of damage
to structures and site improvements.

1.10 RESTORATION

A

C.

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 C.0.R..
Existing work to be altered or extended and that is found to be
defective in any way, shall be reported to the C.O0.R. 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.

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.

At Contractor"s own expense, Contractor shall immediately restore to
service and repair any damage caused by Contractor®s workmen to existing
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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.

Expense of repairs to such utilities and systems not shown on drawings
or locations of which are unknown will be covered by adjustment to
contract time and price in accordance with clause entitled ""CHANGES"
(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS" (FAR
52.236-2).

1.11 AS-BUILT DRAWINGS

A

D.

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.

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 C.0.R."s review, as often as requested.

Contractor shall deliver two approved completed sets of as-built
drawings to the C.O.R. within 15 calendar days after each completed
phase and after the acceptance of the project by the C.O.R..

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

1.12 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

Provide 3 sets of shop drawings in 3 ring binders for all material and

equipment.
1.13 USE OF ROADWAYS

A.

For hauling, use only established public roads and roads on Medical
Center property and, when authorized by the C.O0.R., 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.

1.14 AVAILABILITY AND USE OF UTILITY SERVICES

A

B.

The Government shall make all reasonably required amounts of utilities
available to the Contractor from existing outlets and supplies, as
reasonably required for this project. The Contractor shall carefully
conserve any utilities furnished without charge.

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
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Government, the Contractor shall remove all the temporary connections,
distribution lines, meters, and associated paraphernalia.

Heat: Furnish temporary heat if 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

INSTRUCTIONS

Contractor shall furnish Maintenance and Operating manuals and verbal
instructions when required by the various sections of the specifications
and as hereinafter specified.

Manuals: Maintenance and operating manuals (four copies each) for each
separate piece of equipment shall be delivered to the C.0O.R.
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.

Use environmentally friendly, “Green”, products where applicable. Such
as Energy star rated, low VOC, recycled material, etc.

1.16 HISTORIC PRESERVATION

Where the Contractor or any of the Contractor"s employees, prior to, or
during the construction work, are advised of or discover any possible
archeological, historical and/or cultural resources, the Contractor
shall immediately notify the C.O.R. verbally, and then with a written
follow up.

---END - - -
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SECTION 07 84 00
FIRESTOPPING
PART 1 GENERAL
1.1 DESCRIPTION
A. Closures of openings in walls, floors, and roof decks against
penetration of flame, heat, and smoke or gases in fire resistant rated
construction.
B. Closure of openings in walls against penetration of gases or smoke in
smoke partitions.
1.2 RELATED WORK
A. Sealants and application: Section 07 92 00, JOINT SEALANTS.
1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.
B. Manufacturers literature, data, and installation instructions for types
of firestopping and smoke stopping used.
C. List of FM, UL, or WH classification number of systems installed.
D. Certified laboratory test reports for ASTM E814 tests for systems not
listed by FM, UL, or WH proposed for use.
1.4 DELIVERY AND STORAGE
A. Deliver materials in their original unopened containers with
manufacturer’s name and product identification.
B. Store in a location providing protection from damage and exposure to
the elements.
1.5 WARRANTY
Firestopping work subject to the terms of the Article “Warranty of
Construction”, FAR clause 52.246-21, except extend the warranty period
to five years.
1.6 QUALITY ASSURANCE
FM, UL, or WH or other approved laboratory tested products will be
acceptable.
1.7 APPLICABLE PUBLICATIONS
A_. Publications listed below form a part of this specification to the
extent referenced. Publications are referenced in the text by the basic
designation only.
B. American Society for Testing and Materials (ASTM):

E84-07. .. .. Surface Burning Characteristics of Building
Materials
VA Medical Center, Sheridan, Wyoming 07 84 00 - 1
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E814-06. ... oo, Fire Tests of Through-Penetration Fire Stops
Factory Mutual Engineering and Research Corporation (FM):

Annual Issue Approval Guide Building Materials

Underwriters Laboratories, Inc. (UL):

Annual Issue Building Materials Directory

Annual Issue Fire Resistance Directory

1479-03. . . oo Fire Tests of Through-Penetration Firestops
Warnock Hersey (WH):

Annual Issue Certification Listings

PART 2 - PRODUCTS
2.1 FIRESTOP SYSTEMS

A. Use either factory built (Firestop Devices) or field erected (through-
Penetration Firestop Systems) to form a specific building system
maintaining required integrity of the fire barrier and stop the passage
of gases or smoke.

B. Through-penetration firestop systems and firestop devices tested in
accordance with ASTM E814 or UL 1479 using the "F" or "T" rating to
maintain the same rating and integrity as the Ffire barrier being
sealed. "T" ratings are not required for penetrations smaller than or
equal to 100 mm (4 in) nominal pipe or 0.01 m? (16 sg. in.) in overall
cross sectional area.

C. Products requiring heat activation to seal an opening by its
intumescence shall exhibit a demonstrated ability to function as
designed to maintain the fire barrier.

D. Firestop sealants used for firestopping or smoke sealing shall have
following properties:

1. Contain no flammable or toxic solvents.

2. Have no dangerous or flammable out gassing during the drying or
curing of products.

3. Water-resistant after drying or curing and unaffected by high
humidity, condensation or transient water exposure.

4_ When used in exposed areas, shall be capable of being sanded and
finished with similar surface treatments as used on the surrounding
wall or floor surface.

E. Firestopping system or devices used for penetrations by glass pipe,
plastic pipe or conduits, unenclosed cables, or other non-metallic
materials shall have following properties:
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1. Classified for use with the particular type of penetrating material
used.

2. Penetrations containing loose electrical cables, computer data
cables, and communications cables protected using firestopping
systems that allow unrestricted cable changes without damage to the
seal.

3. Intumescent products which would expand to seal the opening and act
as fire, smoke, toxic fumes, and, water sealant.

Maximum flame spread of 25 and smoke development of 50 when tested in

accordance with ASTM E84.

FM, UL, or WH rated or tested by an approved laboratory in accordance

with ASTM E814.

Materials to be asbestos free.

2.2 SMOKE STOPPING IN SMOKE PARTITIONS

A

B.
C.

Use silicone sealant in smoke partitions as specified in Section 07 92
00, JOINT SEALANTS.

Use mineral fiber filler and bond breaker behind sealant.

Sealants shall have a maximum flame spread of 25 and smoke developed of
50 when tested in accordance with E84.

When used iIn exposed areas capable of being sanded and finished with
similar surface treatments as used on the surrounding wall or Ffloor
surface.

PART 3 - EXECUTION
3.1 EXAMINATION

Submit product data and installation instructions, as required by
article, submittals, after an on site examination of areas to receive

firestopping.

3.2 PREPARATION

A.

Remove dirt, grease, oil, loose materials, or other substances that
prevent adherence and bonding or application of the firestopping or
smoke stopping materials.

Remove insulation on insulated pipe for a distance of 150 mm (six
inches) on either side of the fire rated assembly prior to applying the
firestopping materials unless the firestopping materials are tested and

approved for use on insulated pipes.

VA Medical Center, Sheridan, Wyoming 07 84 00 - 3
666-15-03S B86 VCS Store and PT HVAC Remodel Firestopping



08-08M

3.3 INSTALLATION

A. Do not begin work until the specified material data and installation
instructions of the proposed firestopping systems have been submitted
and approved.

B. Install firestopping systems with smoke stopping in accordance with FM,
UL, WH, or other approved system details and installation instructions.

C. Install smoke stopping seals in smoke partitions.

3.4 CLEAN-UP AND ACCEPTANCE OF WORK

A. As work on each floor is completed, remove materials, litter, and
debris.
B. Do not move materials and equipment to the next-scheduled work area
until completed work is inspected and accepted by the COTR.
C. Clean up spills of liquid type materials.
---END- - -
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SECTION 22 05 23
GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL
1.1 DESCRIPTION
A. General-duty valves for domestic water and sewer systems.
1.2 RELATED WORK
A. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.
B. Manufacturer®s Literature and Data:
1. Valves.
2. Backflow Preventers.
3. AIlIl items listed in Part 2 - Products.
1.4 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. American Society for Testing and Materials (ASTM):

A536-84(R1999) E1....... Ductile lron Castings
C. National Association of Plumbing - Heating - Cooling Contractors
(PHCC):

National Standard Plumbing Code - 1996
D. Manufacturers Standardization Society of the Valve and Fittings
Industry, Inc. (MSS):

SP-72-99. . ... ... ..., Ball Valves With Flanged or Butt Welding For
General Purpose

SP-80-03. ... Bronze Gate, Globe, Angle and Check Valves.

SP-110-96. .. ... ... ..... Ball Valve Threaded, Socket Welding, Solder

Joint, Grooved and Flared Ends
E. American Society of Sanitary Engineers (ASSE):
1013-99. .. .. ... Reduced Pressure Principle Backflow Preventers
1015-99. .. ... .... Double Check Backflow Prevention Assembly

PART 2 - PRODUCTS

2.1 VALVES
A. Asbestos packing is prohibited.
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B. All valves of the same type shall be products of a single manufacturer.
Provide gate and globe valves with packing that can be replaced with
the valve under full working pressure.

C. Shut-off:

1. Cold, Hot and Recirculating Hot Water:
a. Fifty millimeter (2 inches) and smaller:

1) Ball, Mss SP-72, SP-110, Type 11, Class 125, Style 1, three
piece or double union end construction, full ported, full
flow, with solder end connections, 2750 kPa (400 psi) WOG,
MSS-SP-67.

Provide chain operators for valves 100 mm (4 inches) and larger when the
centerline is located 2400 mm (8 feet) or more above the Ffloor or operating
platform.
D. Gate Valves:

1. 50 mm (2 inches) and smaller for modulation: MSS-SP80, Bronze, 1034
kPa (150 Ib.), wedge disc, rising stem, union bonnet.
2. 65 mm (2 1/2 inches) and larger: Flanged, outside screw and yoke.
a. MSS-SP 70, iron body, bronze mounted, 861 kPa (125 psig) wedge disc.
E. Globe, Angle and Swing Check Valves:

1. 50 mm (2 inches) and smaller: MSS-SP 80, bronze, 1034 kPa (150 1b.)
Globe and angle valves shall be union bonnet with metal plug type disc.
2. 65 mm (2 1/2 inches) and larger: 861 kPa (125 psig), flanged, iron body,

bronze trim, MSS-SP-85 for globe valves and MSS-SP-71 for check valves.

F. Water Temperature Mixing Valves:

1. 20 GPM at 30 PSI, Single Valve Design, Meets ANSI Standard Z358.1-2004,
Reliable Liquid Filled Thermostat with 10 year warranty, Integral strainer
Check-stops on inlets, accurate temperature control within +/- 3 deg. F.
Factory Pre-Set at 85°F, Adjustable Temperature Range of 65°F - 95°F ,
Universal Mounting Capability, Positive Shut-off of Hot Supply when Cold
Supply is Lost, Built-In Cold Water Bypass Assures Cold Flow, and Dial
Thermometer, Rough Bronze Finish, and 18 gauge Stainless Steel Cover with
Full length hinge, cylinder lock, and inlet and outlet knock out holes.

G. Backflow Preventer:

1. Bronze body construction, Stainless Steel Bolts, Single Service
Access Cover, Double Check Valve Assembly, replaceable seat discs, shall
meet ASSE Std. 1015 and AWWA Std. C510.

H. Check:
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1. Less than 100 mm (3 inches) and smaller): Bronze body and trim,
swing type, MSS-SP-80, 850 kPa (125 pound) WSP.
PART 3 - EXECUTION
3.1 INSTALLATION
A. General: Comply with the PHCC National Standard Plumbing Code and the
following:
1. Install valves with stem in horizontal position whenever possible.
All valves shall be easily accessible. Install valve in each water
connection to Ffixture.
2. Install union and shut-off valve on pressure piping at connections
to equipment.
3. Backflow prevention device shall be installed in an accessible
location, 5 (five) feet above finish floor.
- -END- - -
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SECTION 23 07 11
HVAC, PLUMBING, AND BOILER PLANT INSULATION

PART 1 - GENERAL
1.1 DESCRIPTION

A. Field applied insulation for thermal efficiency and condensation

control for

1. Plumbing piping and equipment.

Definitions

1. ASJ: All service jacket, white finish facing or jacket.

2. Cold: Equipment, ductwork or piping handling media at design
temperature of 16 degrees C (60 degrees F) or below.

3. Concealed: Ductwork and piping above ceilings and in chases,
interstitial space, and pipe spaces.

4. Exposed: Piping, ductwork, and equipment exposed to view in finished
areas including mechanical, Boiler Plant and electrical equipment
rooms or exposed to outdoor weather. Attics and crawl spaces where
air handling units are located are considered to be mechanical
rooms. Shafts, chases, interstitial spaces, crawl spaces and pipe
basements are not considered finished areas.

. FSK: Foil-scrim-kraft facing.

6. Density: kg/m® - kilograms per cubic meter (Pcf - pounds per cubic
foot).

7. Runouts: Branch pipe connections up to 25-mm (one-inch) nominal size
to fan coil units or reheat coils for terminal units.

8. Thermal conductance: Heat flow rate through materials.

a. Flat surface: Watt per square meter (BTU per hour per square
foot).

b. Pipe or Cylinder: Watt per square meter (BTU per hour per linear
foot).

9. Thermal Conductivity (k): Watt per meter, per degree C (BTU per inch
thickness, per hour, per square foot, per degree F temperature
difference).

10. CW: Cold water.

11. HW: Hot water.

1.2 QUALITY ASSURANCE

A. Criteria:
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1. Comply with NFPA 90A, particularly paragraphs 4.3.3.1 through
4.3.3.6, 4.3.10.2.6, and 5.4.6.4, parts of which are quoted as
follows:

4.3.3.1 Pipe insulation and coverings, Vvapor retarder facings,
adhesives, fasteners, and tapes shall have, in the form in which
they are used, a maximum flame spread index of 25 without
evidence of continued progressive combustion and a maximum smoke
developed index of 50 when tested in accordance with NFPA 255,
Standard Method of Test of Surface Burning Characteristics of
Building Materials.

4.3.3.1.1 Where these products are to be applied with adhesives,
they shall be tested with such adhesives applied, or the
adhesives used shall have a maximum flame spread index of 25 and
a maximum smoke developed index of 50 when in the final dry
state. (See 4.2.4.2.)

4.3.3.1.2 The flame spread and smoke developed index requirements
of 4.3.3.1.1 shall not apply to air duct weatherproof coverings
where they are located entirely outside of a building, do not
penetrate a wall or roof, and do not create an exposure hazard.

4.3.3.1.3 Smoke detectors required by 6.4.4 shall not be
required to meet flame spread index or smoke developed index
requirements.

4.3.10.2.6.1 Electrical wires and cables and optical fiber cables
shall be listed as noncombustible or limited combustible and have
a maximum smoke developed index of 50 or shall be listed as
having a maximum peak optical density of 0.5 or less, an average
optical density of 0.15 or less, and a maximum Flame spread
distance of 1.5 m (6 ft) or less when tested in accordance

with NFPA 262, Standard Method of Test for Flame Travel and
Smoke of Wires and Cables for Use in Air-Handling Spaces.

2. Test methods: ASTM E84, UL 723, or NFPA 255.

3. Specified k factors are at 24 degrees C (75 degrees F) mean
temperature unless stated otherwise. Where optional thermal
insulation material is used, select thickness to provide thermal
conductance no greater than that for the specified material. For
pipe, use insulation manufacturer®s published heat flow tables. For
domestic hot water supply and return, run out insulation and
condensation control insulation, no thickness adjustment need be
made .

4. All materials shall be compatible and suitable for service
temperature, and shall not contribute to corrosion or otherwise
attack surface to which applied in either the wet or dry state.

C. Every package or standard container of insulation or accessories
delivered to the job site for use must have a manufacturer®s stamp or
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label giving the name of the manufacturer and description of the

material.

1.3 SUBMITTALS

A

B.

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

DATA, AND SAMPLES.

Shop Drawings:

1. All information, clearly presented, shall be included to determine
compliance with drawings and specifications and ASTM, federal and
military specifications.

a. Insulation materials: Specify each type used and state surface
burning characteristics.

b. Insulation facings and jackets: Each type used. Make it clear
that white finish will be furnished for exposed ductwork, casings
and equipment.

c. Insulation accessory materials: Each type used.

d. Manufacturer®s installation and fitting fabrication instructions
for flexible unicellular insulation.

e. Make reference to applicable specification paragraph numbers for

coordination.

1.4 STORAGE AND HANDLING OF MATERIAL

Store materials in clean and dry environment, pipe covering jackets
shall be clean and unmarred. Place adhesives in original containers.
Maintain ambient temperatures and conditions as required by printed
instructions of manufacturers of adhesives, mastics and finishing

cements.

1.5 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced iIn the text by basic
designation only.

B. Federal Specifications (Fed. Spec.):

L-P-535E (2)-91......... Plastic Sheet (Sheeting): Plastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.
C. Military Specifications (Mil. Spec.):
MIL-A-3316C (2)-90...... Adhesives, Fire-Resistant, Thermal Insulation
MIL-A-24179A (1)-87..... Adhesive, Flexible Unicellular-Plastic
Thermal Insulation
VA Medical Center, Sheridan, Wyoming 23 07 11 - 3

666-15-03S B86 VCS Store and PT HVAC Remodel Pipe Insulation



12-06M

MIL-C-19565C (1)-88..... Coating Compounds, Thermal Insulation, Fire-and
Water-Resistant, Vapor-Barrier
MIL-C-20079H-87 ... ... ... Cloth, Glass; Tape, Textile Glass; and Thread,

Glass and Wire-Reinforced Glass
D. American Society for Testing and Materials (ASTM):
Al67-99. . ... ... Standard Specification for Stainless and
Heat-Resisting Chromium-Nickel Steel Plate,
Sheet, and Strip

B209-04 . ... ... ... _..... Standard Specification for Aluminum and
Aluminum-Alloy Sheet and Plate

C533-04. . ee e Standard Specification for Calcium Silicate
Block and Pipe Thermal Insulation

C534-05. . .. i Standard Specification for Preformed Flexible

Elastomeric Cellular Thermal Insulation in
Sheet and Tubular Form

C552-03. .. ciiiica e Standard Specification for Cellular Glass
Thermal Insulation

C585-90. ... i Standard Practice for Inner and Outer Diameters
of Rigid Thermal Insulation for Nominal Sizes
of Pipe and Tubing (NPS System) R (1998)

Cl126-04. ... ceiaa.. Standard Specification for Faced or Unfaced
Rigid Cellular Phenolic Thermal Insulation

C1136-06. .. - e e e e - Standard Specification for Flexible, Low
Permeance Vapor Retarders for Thermal
Insulation

D1668-97a (2006)........ Standard Specification for Glass Fabrics (Woven
and Treated) for Roofing and Waterproofing

E84-06... . ... . ... . ...... Standard Test Method for Surface Burning
Characteristics of Building
Materials

E119-05a....... ... ...... Standard Test Method for Fire Tests of Building
Construction and Materials

E136-04. ... .. ... .. ..... Standard Test Methods for Behavior of Materials
in a Vertical Tube Furnace at 750 degrees C
(1380 F)

E. National Fire Protection Association (NFPA):
90A-02. i Installation of Air Conditioning and

Ventilating Systems
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96-04. . . .. Standards for Ventilation Control and Fire
Protection of Commercial Cooking Operations
101-06. oo oo Life Safety Code
251-06. . oo Standard methods of Tests of Fire Endurance of
Building Construction Materials
255-06. . i ci i Standard Method of tests of Surface Burning
Characteristics of Building Materials
F. Underwriters Laboratories, Inc (UL):
722 J UL Standard for Safety Test for Surface Burning
Characteristics of Building Materials with
Revision of 08/03
G. Manufacturer’s Standardization Society of the Valve and Fitting
Industry (MSS):
SP58-2002. .. ... ... Pipe Hangers and Supports Materials, Design,
and Manufacture
PART 2 - PRODUCTS
2.1 RIGID CELLULAR PHENOLIC FOAM
A. Preformed (molded) pipe insulation, ASTM C1126, type 1Il, grade 1, k =
0.021(0.15), for temperatures up to 121 degrees C (250 degrees F) with
vapor retarder and all service jacket with polyvinyl chloride premolded
fitting covering.
2.2 CELLULAR GLASS CLOSED-CELL
A. Comply with Standard ASTM C177, C518, density 120 kg/m® (7.5 pcf)
nominal, k = 0.033 (0.29) at O degrees C (75 degrees F).
B. Pipe insulation for temperatures up to 200 degrees C (400 degrees F).
2.4 FLEXIBLE ELASTOMERIC CELLULAR THERMAL
A_. ASTM C177, C518, k = 0.039 Watt per meter, per degree C (0.27), at 24
degrees C (75 degrees F), flame spread not over 25, smoke developed not
over 50, for temperatures from minus 4 degrees C (40 degrees F) to 93
degrees C (200 degrees F). No jacket required.
2.5 INSULATION FACINGS AND JACKETS
A. Vapor Retarder, higher strength with low water permeance = 0.02 or less
perm rating, Beach puncture 50 units for insulation facing on exposed
ductwork, casings and equipment, and for pipe insulation jackets.
Facings and jackets shall be all service type (ASJ) or PVDC Vapor
Retarder jacketing.
B. ASJ jacket shall be white kraft bonded to 0.025 mm (1 mil) thick

aluminum foil, fiberglass reinforced, with pressure sensitive adhesive
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closure. Comply with ASTM C1136. Beach puncture 5 units, Suitable for
painting without sizing. Jackets shall have minimum 40 mm (1-1/2 inch)
lap on longitudinal joints and minimum 100 mm (4 inch) butt strip on
end joints. Butt strip material shall be same as the jacket. Lap and
butt strips shall be self-sealing type with factory-applied pressure
sensitive adhesive.

C. Vapor Retarder medium strength with low water vapor permeance of 0.02
or less perm rating), Beach puncture 25 units: Foil-Scrim-Kraft (FSK)
or PVDC vapor retarder jacketing type for concealed ductwork and
equipment.

D. Glass Cloth Jackets: Presized, minimum 0.18 kg per square meter (7.8
ounces per square yard), 2000 kPa (300 psig) bursting strength with
integral vapor retarder where required or specified. Weather proof if
utilized for outside service.

E. Factory composite materials may be used provided that they have been
tested and certified by the manufacturer.

F. Pipe fitting insulation covering (Jjackets): Fitting covering shall be
premolded to match shape of fitting and shall be polyvinyl chloride
(PVC) conforming to Fed Spec L-P-335, composition A, Type Il Grade GU,
and Type 111, minimum thickness 0.7 mm (0.03 inches). Provide color
matching vapor retarder pressure sensitive tape.

G. Aluminum Jacket-Piping systems and circular breeching and stacks: ASTM
B209, 3003 alloy, H-14 temper, 0.6 mm (0.023 inch) minimum thickness
with locking longitudinal joints. Jackets for elbows, tees and other
fittings shall be factory-fabricated to match shape of fitting and of
0.6 mm (0.024) inch minimum thickness aluminum. Fittings shall be of
same construction as straight run jackets but need not be of the same
alloy. Factory-fabricated stainless steel bands shall be installed on
all circumferential joints. Bands shall be 20 mm (0.75 inch) wide on
450 mm (18 inch) centers. System shall be weatherproof if utilized for
outside service.

2.7 ADHESIVE, MASTIC, CEMENT

A. Mil. Spec. MIL-A-3316, Class 1: Jacket and lap adhesive and protective
finish coating for insulation.

B. Mil. Spec. MIL-A-3316, Class 2: Adhesive for laps and for adhering
insulation to metal surfaces.

C. Mil. Spec. MIL-A-24179, Type 1l Class 1: Adhesive for installing
flexible unicellular insulation and for laps and general use.
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Mil. Spec. MIL-C-19565, Type I: Protective finish for outdoor use.
Mil. Spec. MIL-C-19565, Type 1| or Type 1l: Vapor barrier compound for
indoor use.

ASTM C449: Mineral fiber hydraulic-setting thermal insulating and
finishing cement.

Other: Insulation manufacturers® published recommendations.

2.8 MECHANICAL FASTENERS

A

Pins, anchors: Welded pins, or metal or nylon anchors with tin-coated
or fiber washer, or clips. Pin diameter shall be as recommended by the
insulation manufacturer.

Staples: Outward clinching monel or stainless steel.

Wire: 1.3 mm thick (18 gage) soft annealed galvanized or 1.9 mm (14
gage) copper clad steel or nickel copper alloy.

Bands: 20 mm (3/4 inch) nominal width, brass, galvanized steel,

aluminum or stainless steel.

2.9 REINFORCEMENT AND FINISHES

A

B.
C.

Glass fabric, open weave: ASTM D1668, Type 111 (resin treated) and Type
I (asphalt treated).

Glass fiber fitting tape: Mil. Spec MIL-C-20079, Type 11, Class 1.

Tape for Flexible Elastomeric Cellular Insulation: As recommended by
the insulation manufacturer.

Hexagonal wire netting: 25 mm (one inch) mesh, 0.85 mm thick (22 gage)
galvanized steel.

Corner beads: 50 mm (2 inch) by 50 mm (2 inch), 0.55 mm thick (26 gage)
galvanized steel; or, 25 mm (1 inch) by 25 mm (1 inch), 0.47 mm thick
(28 gage) aluminum angle adhered to 50 mm (2 inch) by 50 mm (2 inch)
Kraft paper.

PVC fitting cover: Fed. Spec L-P-535, Composition A, 11-86 Type I1,
Grade GU, with Form B Mineral Fiber insert, for media temperature 4
degrees C (40 degrees F) to 121 degrees C (250 degrees F). Below 4
degrees C (40 degrees F) and above 121 degrees C (250 degrees F).
Provide double layer insert. Provide color matching vapor barrier
pressure sensitive tape.

2.10 FIRESTOPPING MATERIAL

Other than pipe and duct insulation, refer to Section 07 84 00
FIRESTOPPING.
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2.11 FLAME AND SMOKE

Unless shown otherwise all assembled systems shall meet flame spread 25
and smoke developed 50 rating as developed under ASTM, NFPA and UL
standards and specifications. See paragraph 1.3 "Quality Assurance'.

PART 3 - EXECUTION
3.1 GENERAL REQUIREMENTS

A

Required pressure tests of duct and piping joints and connections shall
be completed and the work approved by the Resident Engineer for
application of insulation. Surface shall be clean and dry with all
foreign materials, such as dirt, oil, loose scale and rust removed.
Except for specific exceptions, insulate entire piping (pipe, Fittings,
valves, accessories). Insulate each pipe individually. Do not use scrap
pieces of insulation where a full length section will Ffit.
Insulation materials shall be installed in a First class manner with
smooth and even surfaces, with jackets and facings drawn tight and
smoothly cemented down at all laps. Insulation shall be continuous
through all sleeves and openings, except at fire dampers and duct
heaters (NFPA 90A). Vapor retarders shall be continuous and
uninterrupted throughout systems with operating temperature 16 degrees
C (60 degrees F) and below. Lap and seal vapor barrier over ends and
exposed edges of insulation. Anchors, supports and other metal
projections through insulation on cold surfaces shall be insulated and
vapor sealed for a minimum length of 150 mm (6 inches).
Install vapor stops at all insulation terminations on either side of
valves, pumps and equipment and particularly in straight lengths of
pipe insulation.
Construct insulation on parts of equipment that must be opened
periodically for maintenance or repair, so insulation can be removed
and replaced without damage. Install insulation with bolted 1 mm thick
(20 gage) galvanized steel or aluminum covers as complete units, or in
sections, with all necessary supports, and split to coincide with
flange/split of the equipment.
Insulation on hot piping shall be terminated square at items not to be
insulated, access openings and nameplates. Cover all exposed raw
insulation with white sealer or jacket material.
5. In hot piping: Unions, flexible connectors, control valves, PRVs,
safety valves and discharge vent piping, vacuum breakers,
thermostatic vent valves, steam traps 20 mm (374 inch) and smaller,
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exposed piping through floor for convectors and radiators. Insulate
piping to within approximately 75 mm (3 inches) of uninsulated
items.

Apply insulation materials subject to the manufacturer®s recommended

temperature limits. Apply adhesives, mastic and coatings at the

manufacturer®s recommended minimum coverage.

Elbows, flanges and other fittings shall be insulated with the same

material as is used on the pipe straights. The elbow/ fitting

insulation shall be field-fabricated, mitered or factory prefabricated
to the necessary size and shape to fit on the elbow/ Ffitting. Use of
polyurethane spray-foam to fill a PVC elbow jacket is prohibited on
cold applications.

Firestop Pipe insulation:

1. Provide firestopping insulation at fire and smoke barriers through
penetrations. Fire stopping insulation shall be UL listed as defines
in Section 07 84 00, FIRESTOPPING.

2. Pipe and duct penetrations requiring fire stop insulation including,
but not limited to the following:

a. Pipe risers through floors

b. Pipe or duct chase walls and floors
c. Smoke partitions

d. Fire partitions

Provide metal jackets over insulation as follows:

a. All piping and ducts exposed to outdoor weather.

b. Piping exposed in building, within 1800 mm (6 feet) of the floor,
that connects to sterilizers, kitchen and laundry equipment. Jackets
may be applied with pop rivets. Provide aluminum angle ring
escutcheons at wall, ceiling or floor penetrations.

c. A 50 mm (2 inch) overlap is required at longitudinal and
circumferential joints.

3.2 INSULATION INSTALLATION

A. Rigid Cellular Phenolic Foam:

1. Rigid closed cell phenolic insulation may be provided for piping,
ductwork and equipment for temperatures up to 121 degrees C (250
degrees F).

2. Note the NFPA 90A burning characteristics requirements of 25/50 in
paragraph 1.3.B

3. Provide secure attachment facilities such as welding pins.
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4. Apply insulation with joints tightly drawn together

5. Apply adhesives, coverings, neatly finished at fittings, and valves.

6. Final installation shall be smooth, tight, neatly finished at all
edges.

7. Minimum thickness in millimeters (inches) specified in table below,
for piping above ground:

Nominal Thickness of Rigid Closed-Cell Phenolic Foam Insulation

Nominal Pipe Size 25 32-75 100-150 | 200-300 | 350
millimeters (inches): A & (1 1/74-3) (4-6) (8-12) (14) &
above
below
1. Domestic hot water | 1g 15 (0.5) 20 20 —-
supply and return. | (g_5) (0.75) | (0.75)
CWS/R AND HWS/R 15 15 (0.5) 20 20 -
underground (0.5) (0.75) (0.75)

8. Condensation control insulation: Minimum 20 mm (0.75 inch) thick for
all pipe sizes.
a. Plumbing piping as follows:
1) Cold and Hot water piping.
E. Cellular Glass Insulation:
1. Pipe and tubing, covering nominal thickness in millimeters and
inches as tabulated below for chilled water and refrigerant piping.

Nominal Thickness of Cellular Glass Insulation

Millimeters (inches) Thru 38 | 50- 150 | 200-300 | over 350
(1172) (2-6) (8-12) 14
1. 4-16 degrees C (40-60 50 80 380 100
degrees F) (CWS/R and HWS/R (2.0) (3.0) (3.0) (4.0)
within chiller room and
pipe chase)
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Nominal Thickness of Cellular Glass Insulation
Millimeters (inches) Thru 38 | 50- 150 | 200-300 | over 350
(1172) (2-6) (8-12) 14
2. 4-16 degrees C (40-60 40 50 50 65 (2.5)
degrees F) (CWS/R and HWS/R | (1.5) (2.0) (2.0)
outside chiller room)
G. Flexible Elastomeric Cellular Thermal Insulation:

installation instructions and finish with two coats

Insulation shields are specified under Section

1. Apply insulation and fabricate fittings in accordance with the
manufacturer®s
of weather resistant finish as recommended by the insulation
manufacturer.

2. Pipe and tubing insulation:

a. Use proper size material. Do not stretch or strain insulation.

b. To avoid undue compression of insulation, provide cork stoppers
or wood inserts at supports as recommended by the insulation
manufacturer.

23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION.

c. Where possible, slip insulation over the pipe or tubing prior to
connection, and seal the butt joints with adhesive. Where the
slip-on technique is not possible, slit the insulation and apply
it to the pipe sealing the seam and joints with contact adhesive.
Optional tape sealing, as recommended by the manufacturer, may be
employed. Make changes from mineral fiber insulation in a
straight run of pipe, not at a fitting. Seal joint with tape.

3. Apply sheet insulation to flat or large curved surfaces with 100
percent adhesive coverage. For fittings and large pipe, apply
adhesive to seams only.

4. Pipe insulation: nominal thickness in millimeters (inches as

specified in table below for piping above ground:

Nominal Thickness of Flexible Elastomeric Cellular Insulation
Nominal Pipe Size 25 (D 32-75 100-150 | 200
millimeters (inches) & below | (1 1/4- | (4-6) (8)

3)
1. Domestic hot water supply 15 20 25 40
and return (0.50) | (0.75) | (1.0) (1.50)
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Nominal Thickness of Flexible Elastomeric Cellular Insulation

Nominal Pipe Size 25 (D 32-75 100-150 | 200
millimeters (inches) & below | (1 1/4- | (4-6) (8)
3)

5. Minimum 20 mm (0.75 inch) thick insulation for pneumatic control
lines for a minimum distance of 6 m (20 feet) from discharge side of
the refrigerated dryer.

E. Installation:

1. At pipe supports, weld pipe covering protection saddles to pipe,
except where MS-SP58, type 3 pipe clamps are utilized.

2. Insulation shall be firmly applied, joints butted tightly,
mechanically fastened by stainless steel wires on 300 mm (12 inch)
centers.

3. At support points, Fill and thoroughly pack space between pipe
covering protective saddle bearing area.

4. Terminate insulation and jacket hard and tight at anchor points.

5. Terminate insulation at piping facilities not insulated with a 45
degree chamfered section of insulating and finishing cement covered
with jacket.

6. On calcium silicate, mineral fiber and rigid closed-cell phenolic
foam systems, insulated flanged fittings, strainers and valves with
sections of pipe insulation cut, fitted and arranged neatly and
firmly wired in place. Fill all cracks, voids and coat outer surface
with insulating cement. Install jacket. Provide similar construction
on welded and threaded fittings on calcium silicate systems or use
premolded fitting insulation.

7. Insulate fittings 50 mm (2 inches) and smaller with mastic finishing
material and cover with jacket.

8. Insulate valve bonnet upto valve side of bonnet flange to permit
bonnet flange removal without disturbing insulation.

10. Install jacket smooth, tight and neatly finish all edges. Over wrap
ASJ butt strips by 50 percent. Secure aluminum jacket with stainless
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steel bands 300 mm (12 inches) on center or aluminum screws on 200
mm (4 inch) centers.
---END - - -
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SECTION 23 09 23
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC
PART 1 - GENERAL
1.1 DESCRIPTION
A. Provide modifications to the existing direct-digital control system(s)

as indicated on the project documents, drawings and as described in
these specifications. Include additions to the DDC system to provide a
complete and working direct-digital control system. Include all
engineering, programming, controls and installation materials,
installation labor, commissioning and start-up, training, final project

documentation and warranty.

1. The direct-digital control system(s) shall consist of hardware
compatible with the existing Trane Summit control system, or the
existing Siemens control system. Wiring shall be extended to, and
graphics and programming shall be added to the front end controller
located in Room 209 in Building 5.

2. The system may also be a new LonTalk compatible system with complete
graphic based software at a new front end computer located in room
209 in building 5.

3. The work administered by this Section of the technical
specifications shall include all labor, materials, special tools,
equipment, enclosures, power supplies, software, software licenses,
Project specific software configurations and database entries,
interfaces, wiring, tubing, installation, labeling, engineering,
calibration, documentation, submittals, testing, verification,
training services, permits and licenses, transportation, shipping,
handling, administration, supervision, management, insurance,
Warranty, specified services and items required for the system
additions to form a complete and fully functional Controls Systems.

4. The control systems shall be designed such that each mechanical
system shall operate under stand-alone mode. The contractor,
administered by this Section of the technical specifications, shall
provide controllers for each mechanical system. In the event of a
network communication failure, or the loss of any other controller,
the control system shall continue to operate independently. Failure
of the ECC shall have no effect on the field controllers, including
those involved with global strategies.
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5. Once the system is calibrated and adjusted at the front end the
stand alone controllers shall be programmed with the settings
adjusted at the front end to prevent the operation at factory presets
upon power failure.

B. Some products are furnished but not installed by the contractor
administered by this Section of the technical specifications. The
contractor administered by this Section of the technical specifications
shall formally coordinate in writing and receive from other contractors
formal acknowledgements in writing prior to submission the installation
of the products. These products include the following:

1. Steam to Heating Water Heat Exchanger.

2. VAV Boxes.

3. Variable Frequency Drive and Disconnect.

4. Static Pressure Sensors.

5. Temperature sensors.

C. Provide a Responsibility Table showing who is to furnish, who is to
install, who is to provide low voltage wiring, and who is to provide
line power.

D. Coordination with this facility’s existing direct-digital control
system can be made with the Trane Corporation in Great Falls, Montana,
or G&R controls of Rapid City, South Dakota.

E. This campus has standardized on a standard Trane Summit Control System,
and a Lontalk Siemens system supported by a preselected controls
service company. This entity is referred to as the “Control System
Integrator” in this Section of the technical specifications. The
Control system integrator is responsible for ECC system graphics and
expansion. It also prescribes control system-specific commissioning/
verification procedures to the contractor administered by this Section
of the technical specification. It lastly provides limited assistance
to the contractor administered by this Section of the technical
specification In its commissioning/verification work.

1. The General Contractor of this project shall directly hire the
Control System Integrator in a contract separate from the contract
procuring the controls contractor administered by this Section of the
technical specifications.

2. The contractor administered by this Section of the technical
specifications shall coordinate all work with the Control System

Integrator.
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F The direct-digital control system shall start and stop the exhaust fan,
monitor the ductwork static pressure sensor and alarm at the front end
upon low static pressure. The system shall monitor the temperature of
the exhausted air, and monitor the exhaust fan amps.

1.2 RELATED WORK
A Section 233100, Ductwork, and section 260521, Electrical Wire.

1.2 Definitions

A. Direct Digital Control (DDC): Microprocessor based control including
Analog/Digital conversion and program logic. A control loop or
subsystem in which digital and analog information is received and
processed by a microprocessor, and digital control signals are
generated based on control algorithms and transmitted to field devices
in order to achieve a set of predefined conditions.

B. Graphic Program (GP): Program used to produce images of air handler
systems, fans, chillers, pumps, and building spaces. These images can
be animated and/or color-coded to indicate operation of the equipment.

C. Sensors: devices measuring state points or flows, which are then
transmitted back to the DDC system.

1.4 QUALITY ASSURANCE

A. Criteria:

1. Single Source Responsibility of subcontractor: The Contractor shall
obtain hardware and software supplied under this Section and
delegate the responsibility to a single source controls installation
subcontractor. The controls subcontractor shall be responsible for
the complete design, installation, and commissioning of the system.
The controls subcontractor shall be in the business of design,
installation and service of such building automation control systems
similar in size and complexity.

2. Equipment and Materials: Equipment and materials shall be cataloged
products of manufacturers regularly engaged in production and
installation of HVAC control systems. Products shall be
manufacturer’s latest standard design compatible with the existing
control system and have been tested and proven in actual use.

3. The controls subcontractor shall provide a list of no less than Ffive
similar projects which have building control systems as specified in
this Section. These projects must be on-line and functional such
that the Department of Veterans Affairs (VA) representative would
observe the control systems in full operation.
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4. The controls subcontractor shall have in-place facility within 150
miles with technical staff, spare parts inventory for the next five
(5) years, and necessary test and diagnostic equipment to support
the control systems.

5. The controls subcontractor shall have minimum of three years
experience in design and installation of building automation systems
similar in performance to those specified in this Section. Provide
evidence of experience by submitting resumes of the project manager,
the local branch manager, project engineer, the application
engineering staff, and the electronic technicians who would be
involved with the supervision, the engineering, and the installation
of the control systems. Training and experience of these personnel
shall not be less than three years. Failure to disclose this
information will be a ground for disqualification of the supplier.

6. Provide a competent and experienced Project Manager employed by the
Controls Contractor. The Project Manager shall be supported as
necessary by other Contractor employees in order to provide
professional engineering, technical and management service for the
work. The Project Manager shall attend scheduled Project Meetings as
required and shall be empowered to make technical, scheduling and
related decisions on behalf of the Controls Contractor.

B. Codes and Standards:

1. All work shall conform to the applicable Codes and Standards.

2. Electronic equipment shall conform to the requirements of FCC
Regulation, Part 15, Governing Radio Frequency Electromagnetic
Interference, and be so labeled.

1.5 PERFORMANCE
A. The system shall conform to the following:

1. Graphic Display: The system shall display up to four (4) graphics on
a single screen with a minimum of twenty (20) dynamic points per
graphic. All current data shall be displayed within ten (10) seconds
of the request.

2. Graphic Refresh: The system shall update all dynamic points with
current data within eight (8) seconds. Data refresh shall be
automatic, without operator intervention.

3. Object Command: The maximum time between the command of a binary
object by the operator and the reaction by the device shall be
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two(2) seconds. Analog objects shall start to adjust within two (2)
seconds.

4. Object Scan: All changes of state and change of analog values shall
be transmitted over the high-speed network such that any data used
or displayed at a controller or work-station will be current, within
the prior six (6) seconds.

5. Alarm Response Time: The maximum time from when an object goes into
alarm to when it is annunciated at the workstation shall not exceed
(10) seconds.

6. Program Execution Frequency: Custom and standard applications shall
be capable of running as often as once every (5) seconds. The
Contractor shall be responsible for selecting execution times
consistent with the mechanical process under control.

7. Multiple Alarm Annunciations: All workstations on the network shall
receive alarms within five (5) seconds of each other.

8. Performance: Programmable Controllers shall be able to execute DDC
PID control loops at a selectable frequency from at least once every
one (1) second. The controller shall scan and update the process
value and output generated by this calculation at this same
frequency.

9. Reporting Accuracy: Listed below are minimum acceptable reporting
end-to-end accuracies for all values reported by the specified

system:

Measured Variable Reported Accuracy
Air pressure (ducts) +25 Pa [+0.1"w.c.]
Ducted air temperature +0.5°C [+1°F]

Air flow (measuring stations) +5% of reading
Electrical Power +0.5% of reading

Note 1: for both absolute and differential pressure
1.6 WARRANTY

A. Labor and materials for control systems shall be warranted for a period
as specified under Warranty in FAR clause 52.246-21.

B. Control system failures during the warranty period shall be adjusted,
repaired, or replaced at no cost or reduction in service to the owner.
The system includes all computer equipment, transmission equipment, and
all sensors and control devices.
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D. Controls and Instrumentation subcontractor shall be responsible for
temporary operations and maintenance of the control systems during the
construction period until final commissioning, training of facility
operators and acceptance of the project by VA.

1.7 SUBMITTALS

A_. Submit shop drawings in accordance with Section 01 00 00, GENERAL
REQUIREMENTS.

B. Manufacturer’s literature and data for all components including the
following:

1. A wiring diagram for each type of input device and output device
including DDC controllers, sensors, amp and volt meters, etc.
Diagram shall show how the device is wired and powered, showing
typical connections at the digital controllers and each power
supply, as well as the device itself. Show for all field connected
devices, including but not limited to, control relays, motor
starters, electric or electronic actuators, and temperature
pressure, flow and humidity sensors and transmitters.

2. Sequence of operations for each HVAC system and the associated
control diagrams. Equipment and control labels shall correspond to
those shown on the drawings.

3. Color prints of proposed graphics with a list of points for display.

4. Schematic wiring diagrams for all control, communication and power
wiring. Provide a schematic drawing of the central system
installation. Label all cables and ports with computer
manufacturers” model numbers and functions. Show all interface
wiring to the control system.

5. Construction details for all installed conduit, cabling, raceway,
cabinets, and similar. Construction details of all penetrations and
their protection.

6. Quantities of submitted items may be reviewed but are the
responsibility of the contractor administered by this Section of the
technical specifications.

C. Product Certificates: Compliance with Article, QUALITY ASSURANCE.

D. As Built Control Drawings:

1. Furnish one (1) copy of the as-built drawings for each control
system. The documents shall be submitted for approval prior to final
completion.
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2. Furnish one (1) stick set of applicable control system prints for
each mechanical system for wall mounting. The documents shall be
submitted for approval prior to final completion.

3. Furnish one (1) CD-ROM in CAD DWG and/or .DXF format for the
drawings noted in subparagraphs above.

F. Operation and Maintenance (0/M) Manuals):

1. Submit in accordance with Article, INSTRUCTIONS, in Specification
Section 01 00 00, GENERAL REQUIREMENTS.

2. Include the following documentation:

a. General description and specifications for all components,
including logging on/off, alarm handling, producing trend
reports, overriding computer control, and changing set points and
other variables.

b. Detailed illustrations of all the control systems specified for
ease of maintenance and repair/replacement procedures, and
complete calibration procedures.

c. One copy of the final version of all software provided including
graphics software.

d. Complete troubleshooting procedures and guidelines for all
systems.

e. Complete operating instructions for all systems.

. Recommended preventive maintenance procedures for all system
components including a schedule of tasks for inspection, cleaning
and calibration. Provide a list of recommended spare parts needed
to minimize downtime.

g- Training Manuals: Submit the course outline and training material
to the Owner for approval three (3) weeks prior to the training
to VA facility personnel. These persons will be responsible for
maintaining and the operation of the control systems, including
programming. The Owner reserves the right to modify any or all of
the course outline and training material.

h. Licenses, guaranty, and other pertaining documents for all
equipment and systems.

G. Submit Performance Report to Resident Engineer prior to final
inspection.
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1.8 INSTRUCTIONS

A. Instructions to VA operations personnel: Perform in accordance with
Article, INSTRUCTIONS, in Specification Section 01 00 00, GENERAL
REQUIREMENTS, and as noted below.

First Phase: Formal instructions to the VA facilities personnel for a
total of 2 hours, given iIn a single training session, conducted
sometime between the completed installation and prior to the
performance test period of the control system, at a time mutually
agreeable to the Contractor and the VA.
1. Training shall be given by direct employees of the controls system
subcontractor.

1.9 PROJECT CONDITIONS (ENVIRONMENTAL CONDITIONS OF OPERATION)

A_. The ECC and peripheral devices and system support equipment shall be
designed to operate in ambient condition of 20 to 35°C (65 to 90°F) at a
relative humidity of 20 to 80% non-condensing.

B. All electronic equipment shall operate properly with power fluctuations
of plus 10 percent to minus 15 percent of nominal supply voltage.

C. Sensors and controlling devices shall be designed to operate in the
environment, which they are sensing or controlling.

1.10 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. American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (ASHRAE):

Standard 135-08......... BACNET Building Automation and Control Networks

C. American Society of Mechanical Engineers (ASME):

B16.18-05. ... ... ........ Cast Copper Alloy Solder Joint Pressure
Fittings.
B16.22-05. ... ... ...... Wrought Copper and Copper Alloy Solder Joint

Pressure Fittings.

D. American Society of Testing Materials (ASTM):
E. Federal Communication Commission (FCC):

Rules and Regulations Title 47 Chapter 1-2001 Part 15: Radio Frequency
Devices.

F. Institute of Electrical and Electronic Engineers (IEEE):

802.3-05. . ... ... Information Technology-Telecommunications and
Information Exchange between Systems-Local and
Metropolitan Area Networks- Specific
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Requirements-Part 3: Carrier Sense Multiple
Access with Collision Detection (CSMA/CD)
Access method and Physical Layer Specifications

G. National Fire Protection Association (NFPA):

70-08. . . National Electric Code
90A-09. . .. Standard for Installation of Air-Conditioning
and Ventilation Systems

H. Underwriter Laboratories Inc (UL):

94-06. .. i e i Tests for Flammability of Plastic Materials for
Parts and Devices and Appliances

294-05. ... ..... Access Control System Units

486A/486B-04-. ... ... .... Wire Connectors

B555S-06. ... Standard for Smoke Dampers

916-07. - e e aa Energy Management Equipment

1076-05. . . . oo Proprietary Burglar Alarm Units and Systems

PART 2 - PRODUCTS
2.1 MATERIALS
A. Use new products that the manufacturer is currently manufacturing and
that have been installed in a minimum of 25 installations. Spare parts
shall be available for at least five years after completion of this
contract.
2.2 CONTROLS SYSTEM ARCHITECTURE
A. General

1. The Controls Systems shall consist of multiple Nodes and associated
equipment connected by industry standard digital and communication
network arrangements.

2. The ECC, building controllers and principal communications network
equipment shall be standard products of recognized major
manufacturers available through normal PC and computer vendor
channels — not "Clones" assembled by a third-party subcontractor.

3. All new equipment shall be compatible with the existing control
network.

e. Addressable elements, sensors, transducers and end devices.
f. Third-party equipment interfaces and gateways as described and
required by the Contract Documents.
g- Other components required for a complete and working Control
Systems as specified.
B. The Specifications for the individual elements and component subsystems
shall be minimum requirements and shall be augmented as necessary by
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the Contractor to achieve both compliance with all applicable codes,

standards and to meet all requirements of the Contract Documents.

1. Audible Alarm: Manufacturer®s standard.

a. Cables: provide Plenum-Type, RS-232 Cable: Paired, 2 pairs,
No. 22 AWG, stranded (7x30) tinned copper conductors, plastic
insulation, and individual aluminum foil-polyester tape shielded
pairs with 100 percent shield coverage; plastic jacket. Pairs
are cabled on common axis with No. 24 AWG, stranded (7x32) tinned
copper drain wire.
1) NFPA 70, Type CMP.
2) Flame Resistance: NFPA 262, Flame Test.

2. System Graphics. The operator workstation software shall be
graphically oriented. The system shall allow display of up to 10
graphic screens at once for comparison and monitoring of system
status. Provide a method for the operator to easily move between
graphic displays and change the size and location of graphic
displays on the screen. The system graphics shall be able to be
modified while on-line. An operator with the proper password level
shall be able to add, delete, or change dynamic objects on a
graphic. Dynamic objects shall include analog and binary values,
dynamic text, static text, and animation Ffiles. Graphics shall have
the ability to show animation by shifting image files based on the
status of the object.

3. Custom Graphics. Custom graphic files shall be created with the use
of a graphics generation package furnished with the system. The
graphics generation package shall be a graphically based system that
uses the mouse to create and modify graphics that are saved in
industry standard formats such as PCX, TIFF, and GEM. The graphics
generation package also shall provide the capability of capturing or
converting graphics from other programs such as Designer or AutoCAD.

4. The Controls Systems Operator shall be the existing in Room 208 in
Building 5.

5. Provide functionality such that using the least amount of steps to
initiate the desired event may perform any of the following
simultaneously:

a. Dynamic color graphics and graphic control.
b. Alarm management.
c. Event scheduling.
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d. Dynamic trend definition and presentation.

6. Graphic Displays:

a. The workstation shall allow the operator to access various system
schematics and floor plans via a graphical penetration scheme,
menu selection, or text based commands. Graphic software shall
permit the importing of AutoCAD or scanned pictures in the
industry standard format (such as PCX, BMP, GIF, and JPEG) for
use In the system.

b. System Graphics shall be project specific and schematically
correct for each system. (ie: fans, and sensors located per
equipment supplied with project.) Standard system graphics that
do not match equipment or system configurations are not
acceptable. Operator shall have capability to manually operate
the entire system from each graphic screen at the ECC. Each
system graphic shall include a button/tab to a display of the
applicable sequence of operation.

c. Dynamic pressure values, amperage values, and status indication
shall be shown in their locations and shall automatically update
to represent current conditions without operator intervention and
without pre-defined screen refresh values.

d. Color shall be used to indicate status and change in status of
the equipment. The state colors shall be user definable.

7. Trend reports shall be generated on demand or pre-defined schedule
and directed to monitor display, printers or disk. As a minimum, the
system shall allow the operator to easily obtain the following types
of reports:

a. List of all points in alarm.

c. List of all static pressure readings. Hourly.

8. Override:

a. Provide additional functionality that will allow the operator to
view real time trend data on trend graph displays. A minimum of
20 points may be graphed regardless of whether they have been
predefined for trending. In addition, the user may pause the
graph and take snapshots of the screens to be stored on the
workstation disk for future reference and trend analysis. Exact
point values may be viewed and the graph may be printed. Operator
shall be able to command points directly on the trend plot by
double clicking on the point.
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9. Alarm Management:

a. Alarm routing shall allow the operator to send alarm notification
to selected printers or operator workstation based on time of
day, alarm severity, or point type.

b. Alarm notification shall be provided via two alarm icons, to
distinguish between routine, maintenance type alarms and critical
alarms. The critical alarms shall display on the screen at the
time of i1ts occurrence, while others shall display by clicking on
their icon.

c. Alarm display shall list the alarms with highest priority at the
top of the display. The alarm display shall provide selector
buttons for display of the associated point graphic and message
in English language. The operator shall be able to sort out the
alarms.

d. Alarm messages shall be customized for each point to display
detailed instructions to the operator regarding actions to take
in the event of an alarm.

e. An operator with proper security level access may acknowledge and
clear the alarm. All that have not been cleared shall be archived
at workstation disk.

f. Alarm Reporting: The operator shall be able to determine the
action to be taken in the event of an alarm. Alarms shall be
routed to the ECC based on time and events. An alarm shall be
able to start programs, login the event, print and display the
messages. The system shall allow the operator to prioritize the
alarms to minimize nuisance reporting and to speed operator’s
response to critical alarms. A minimum of six (6) priority levels
of alarms shall be provided for each point.

2.10 SPECIAL CONTROLLERS

A. Room Differential Pressure Controller: The differential pressure in

laboratory rooms, operating rooms and isolation rooms shall be
maintained by controlling the quantity of air exhausted from or
supplied to the room. A sensor-controller shall measure and control the
velocity of air flowing into or out of the room through a sampling tube
installed in the wall separating the room from the adjacent space, and
display the value on its monitor. The sensor-controller shall meet the
following as a minimum:
1. Operating range: -0.25 to +0.25 inches of water column
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2. Resolution: 5 percent of reading
3. Accuracy: +/- 10 percent of reading +/- 0.005 inches of water column
4. Analog output: 0-10 VDC or 4-20 ma

5. Operating temperature range: 32°F-120°F
2.11 SENSORS (AIR, WATER AND STEAM)

A. Sensors’ measurements shall be read back to the DDC system, and shall
be visible by the ECC.

B. Temperature and Humidity Sensors shall be electronic, vibration and
corrosion resistant for wall, immersion, and/or duct mounting. Provide
all remote sensors as required for the systems.

1. Static Pressure Sensors: Non-directional, temperature compensated.
a. 4-20 ma output signal.

b. 0 to 5 inches wg for duct static pressure range.

C. Current Switches: Current operated switches shall be self powered,
solid state with adjustable trip current as well as status, power, and
relay command status LED indication. The switches shall be selected to
match the current of the application and output requirements of the DDC
systems.

2.12 CONTROL CABLES

A. General:

1. Ground cable shields, drain conductors, and equipment to eliminate
shock hazard and to minimize ground loops, common-mode returns,
noise pickup, cross talk, and other impairments. Comply with
Sections 27 05 26 and 26 05 26.

2. Cable conductors to provide protection against induction in
circuits. Crosstalk attenuation within the System shall be in excess
of -80 dB throughout the frequency ranges specified.

3. Minimize the radiation of RF noise generated by the System equipment
so as not to interfere with any audio, video, data, computer main
distribution frame (MDF), telephone customer service unit (CSU), and
electronic private branch exchange (EPBX) equipment the System may
service.

4. The as-installed drawings shall identify each cable as labeled, used
cable, and bad cable pairs.

5. Label system’s cables on each end. Test and certify cables in
writing to the VA before conducting proof-of-performance testing.
Minimum cable test requirements are for impedance compliance,
inductance, capacitance, signal level compliance, opens, shorts,
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cross talk, noise, and distortion, and split pairs on all cables in
the frequency ranges used. Make available all cable installation and
test records at demonstration to the VA. All changes (used pair,
failed pair, etc.) shall be posted in these records as the change
occurs.

6. Power wiring shall not be run in conduit with communications trunk
wiring or signal or control wiring operating at 100 volts or less.

B. Analogue control cabling shall be not less than No. 18 AWG solid, with
thermoplastic insulated conductors as specified in Section 26 05 21.

C. Copper digital communication cable between the ECC and the B-BC and B-
AAC controllers shall be 100BASE-TX Ethernet, Category 5e or 6, not
less than minimum 24 American Wire Gauge (AWG) solid, Shielded Twisted
Pair (STP) or Unshielded Twisted Pair (UTP), with thermoplastic
insulated conductors, enclosed In a thermoplastic outer jacket, as
specified in Section 27 15 00.

1. Other types of media commonly used within IEEE Std 802.3 LANs (e.g.,
10Base-T and 10Base-2) shall be used only in cases to interconnect
with existing media.

D. Optical digital communication fiber, if used, shall be Multimode or
Singlemode fiber, 62.5/125 micron for multimode or 10/125 micron for
singlemode micron with SC or ST connectors as specified in TIA-568-C.1.
Terminations, patch panels, and other hardware shall be compatible with
the specified fiber and shall be as specified in Section 27 15 00.
Fiber-optic cable shall be suitable for use with the 100Base-FX or the
100Base-SX standard (as applicable) as defined in IEEE Std 802.3.

PART 3 - EXECUTION
3.1 INSTALLATION

A. General:

1. Examine project plans for control devices and equipment locations;
and report any discrepancies, conflicts, or omissions to Resident
Engineer for resolution before proceeding for installation.

2. Work Coordination: GENERAL CONDITIONS.

3. Install equipment, wiring /conduit parallel to or at right angles to
building lines.

4. Install all equipment in readily accessible locations. Do not run
conduit concealed under insulation or iInside ducts.
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5. Mount control devices, and conduit located on ducts and apparatus
with external insulation on standoff support to avoid interference
with insulation.

6. Provide sufficient slack and flexible connections to allow for
vibration of ducting and equipment.

7. Run wire connecting devices on or in control cabinets parallel with
the sides of the cabinet neatly racked to permit tracing.

8. Install equipment level and plum.

A. Electrical Wiring Installation:

1. All wiring cabling shall be installed in conduits. Install conduits
and wiring in accordance with Specification Section 26 05 21,
ELECTRICAL WIRE. Conduits carrying control wiring and cabling shall
be dedicated to the control wiring and cabling: these conduits shall
not carry power wiring. Provide plastic end sleeves at all conduit
terminations to protect wiring from burrs.

2. Install analog signal and communication cables in conduit and in
accordance with Specification Section 26 05 21. Install digital
communication cables in conduit.

3. Install conduit and wiring between operator workstation(s), digital
controllers, electrical panels, indicating devices, instrumentation,
miscellaneous alarm points, thermostats, and relays as shown on the
drawings or as required under this section.

1. Install all electrical work required for a fully functional system
and not shown on electrical plans or required by electrical
specifications. Where low voltage (less than 50 volt) power is
required, provide suitable Class B transformers.

5. Install all system components in accordance with local Building Code
and National Electric Code.

a. Splices: Splices in shielded and coaxial cables shall consist of
terminations and the use of shielded cable couplers. Terminations
shall be in accessible locations. Cables shall be harnessed with
cable ties.

b. Equipment: Fit all equipment contained in cabinets or panels with
service loops, each loop being at least 300 mm (12 inches) long.
Equipment for fiber optics system shall be rack mounted, as
applicable, in ventilated, self-supporting, code gauge steel
enclosure. Cables shall be supported for minimum sag.
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c. Cable Runs: Keep cable runs as short as possible. Allow extra
length for connecting to the terminal board. Do not bend flexible
coaxial cables in a radius less than ten times the cable outside
diameter.

d. Use vinyl tape, sleeves, or grommets to protect cables from
vibration at points where they pass around sharp corners, through
walls, panel cabinets, etc.

6. Conceal cables, except in mechanical rooms and areas where other
conduits and piping are exposed.

7. Permanently label or code each point of all field terminal strips to
show the instrument or item served. Color-coded cable with cable
diagrams may be used to accomplish cable identification.

8. Grounding: ground electrical systems per manufacturer’s written
requirements for proper and safe operation.

C. Install Sensors and Controls:

1. Temperature Sensors:

a. Install all sensors and instrumentation according to
manufacturer’s written instructions. Temperature sensor locations
shall be readily accessible, permitting quick replacement and
servicing of them without special skills and tools.

b. Calibrate sensors to accuracy specified, if not factory
calibrated.

c. Use of sensors shall be limited to its duty, e.g., duct sensor
shall not be used in lieu of room sensor.

d. Mount sensors rigidly and adequately for the environment within
which the sensor operates. Separate extended-bulb sensors from
contact with metal casings and coils using insulated standoffs.

e. All wires attached to sensors shall be air sealed in their
conduits or in the wall to stop air transmitted from other areas
affecting sensor reading.

. Permanently mark terminal blocks for identification. Protect all
circuits to avoid iInterruption of service due to short-circuiting
or other conditions. Line-protect all wiring that comes from
external sources to the site from lightning and static
electricity.

2. Pressure Sensors:

a. Install duct static pressure sensor tips facing directly

downstream of airflow.
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3.2 SYSTEM VALIDATION AND DEMONSTRATION
A. As part of final system acceptance, a system demonstration is required

(see below). Prior to start of this demonstration, the contractor is

to perform a complete validation of all aspects of the controls and

instrumentation system.
B. Validation

1. Prepare and submit for approval a validation test plan including
test procedures for the performance verification tests. Test Plan
shall address all specified functions of the ECC and all specified
sequences of operation. Explain in detail actions and expected
results used to demonstrate compliance with the requirements of this
specification. Explain the method for simulating the necessary
conditions of operation used to demonstrate performance of the
system. Test plan shall include a test check list to be used by the
Installer’s agent to check and initial that each test has been
successfully completed. Deliver test plan documentation for the
performance verification tests to the owner’s representative 30 days
prior to start of performance verification tests. Provide draft
copy of operation and maintenance manual with performance
verification test.

2. After approval of the validation test plan, installer shall carry
out all tests and procedures therein. Installer shall completely
check out, calibrate, and test all connected hardware and software
to insure that system performs in accordance with approved
specifications and sequences of operation submitted. Installer
shall complete and submit Test Check List.

C. Demonstration

1. System operation and calibration to be demonstrated by the installer
in the presence of the Architect or VA"s representative on random
samples of equipment as dictated by the VA’s representative. Should
random sampling indicate improper commissioning, the owner reserves
the right to subsequently witnhess complete calibration of the system
at no addition cost to the VA.

2. Demonstrate to authorities that all required safeties and life
safety functions are fully functional and complete.

3. Make accessible, personnel to provide necessary adjustments and
corrections to systems as directed by balancing agency.
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4. The following witnessed demonstrations of field control equipment
shall be included:

a. Observe HVAC systems in shut down condition. Check dampers and
valves for normal position.

b. Test application software for its ability to communicate with
digital controllers, operator workstation, and uploading and
downloading of control programs.

c. Demonstrate the software ability to edit the control program off-
line.

d. Demonstrate reporting of alarm conditions for each alarm and
ensure that these alarms are received at the assigned location,
including operator workstations.

e. Demonstrate ability of software program to function for the
intended applications-trend reports, change in status etc.

f. Demonstrate via graphed trends to show the sequence of operation
is executed iIn correct manner, and that the HVAC systems operate
properly through the complete sequence of operation, e.g.,
seasonal change, occupied/unoccupied mode, and warm-up condition.

g- Demonstrate hardware interlocks and safeties functions, and that
the control systems perform the correct sequence of operation
after power loss and resumption of power loss.

h. Prepare and deliver to the VA graphed trends of all new control

loops to demonstrate that each control loop is stable and the set

points are maintained.

i. Demonstrate that each new control loop responds to set point
adjustment and stabilizes within one (1) minute. Control loop
trend data shall be instantaneous and the time between data
points shall not be greater than one (1) minute.

5. Witnessed demonstration of ECC functions shall consist of:

a. Running each specified report.

b. Display and demonstrate each data entry to show site specific
customizing capability. Demonstrate parameter changes.

c. Step through penetration tree, display all graphics, demonstrate
dynamic update, and direct access to graphics.

d. Execute digital and analog commands In graphic mode.

e. Demonstrate DDC loop precision and stability via trend logs of
inputs and outputs (2 loops minimum).

f. Demonstrate EMS performance via trend logs and command trace.
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g- Demonstrate scan, update, and alarm responsiveness.

h. Demonstrate spreadsheet/curve plot software, and its integration
with database.

i. Demonstrate on-line user guide, and help function and mail
facility.

J - Demonstrate digital system configuration graphics with
interactive upline and downline load, and demonstrate specified
diagnostics.

k. Demonstrate multitasking by showing dynamic curve plot, and
graphic construction operating simultaneously via split screen.

1. Demonstrate class programming with point options of beep
duration, beep rate, alarm archiving, and color banding.
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SECTION 23 21 13
HYDRONIC PIPING

PART 1 - GENERAL
1.1 DESCRIPTION

A.

Water piping to connect HVAC equipment, including the following:
1. Chilled water, heating hot water and drain piping.

1.2 QUALITY ASSURANCE

A

B.

Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION,

which includes welding qualifications.

Design Working Pressure for Preinsulated Chilled Water Piping: 861 kPa

(125 psig).

Submit prior to welding of steel piping a certificate of Welder’s

certification. The certificate shall be current and not more than one

year old.

Manufacturers Training Service: The Contractor shall obtain the

services of an independent trained representative of the preinsulated

chilled water pipe system manufacturer to instruct contractor®s work
force in installation procedures for all preinsulated, prefabricated
systems.

On Site Supervision of Underground Preinsulated Chilled Water Piping

Installation:

1. Provide services of a factory trained representative of the pipe
manufacturer for a minimum of three days, to include pre
installation, installation and testing periods.

2. Representative®s daily written reports to the Resident Engineer:
Present the original of each report on the day it is prepared and
forward a copy to the manufacturer®s main office. The report shall
be signed by the manufacturer®s representative. The report shall
state whether or not the condition and quality of the materials used
and the installation of the system is in accordance with the plans,
specifications, and published standards of the manufacturer, and is
satisfactory in all respects. If anything connected with the
installation is unsatisfactory, the report shall state that
corrective action has been taken or shall contain the manufacturer-s
recommendations for corrective action. The report shall cover any
condition that could result in an unsatisfactory installation. The
representative shall take prompt action to return to the factory all
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damaged and defective material, and shall order prompt replacement
of such material.

1.3 SUBMITTALS

A. Submit in accordance with Section 01 00 00, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

B. Manufacturer®s Literature and Data:

1.
2.
3.

4.
5.
6.
7.
9.

10.
11.
13.
14.

Pipe and equipment supports.

Pipe and tubing, with specification, class or type, and schedule.
Pipe fittings, including miscellaneous adapters and special
fittings.

Flanges, gaskets and bolting.

Valves of all types.

Strainers.

Flexible connectors for water service.

Expansion joints.

Expansion compensators.

All specified hydronic system components.

Gages.

Thermometers and test wells.

H. As-Built Piping Diagrams: Provide drawing as follows for chilled water,

and heating hot water system and other piping systems and equipment. .

1.

One complete set of reproducible drawings indicating as-built
condition.

PART 2 - PRODUCTS
2.1 PIPE AND TUBING
A. Chilled Water (above ground), and Heating Hot Water:

1.
2.

Steel: ASTM A53 Grade B, seamless or ERW, Schedule 40.
Copper water tube option: ASTM B88, Type K or L, hard drawn.

B. Cooling Coil Condensate Drain Piping:

1.

From air handling units: Copper water tube, ASTM B88, Type M, or
schedule 80 flame retardant polypropylene plastic.

2.2 FACTORY PREFABRICATED (PREINSULATED) CHILLED WATER PIPING

A. Inner Carrier Pipe:

1. Internal piping and Fittings shall be high-density polyethylene (HDPE),
made from a high-density, high-molecular-weight resin, that is classified as
a Type 111, Grade P34, Class C, Category 5 by ASTM 12-06M Hydronic Piping VA
Proj. #666-12-121 23 21 13 - 16
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D-1248. The ASTM D-3350 cell classification shall be 345434C and polyethylene
shall be rated as PE 3408 by the Plastics Pipe Institute. All service piping
shall be manufactured to SDR 11 and shall have a pressure rating of 160 psi.
All fittings shall be injection molded and have the same thickness and
pressure rating as the piping. Fabricated and/or mitered fittings that are
not in accordance with ASTM D-3261 shall not be allowed.
B. Outer Casing: Outer casing shall be high-density polyethylene as specified
below:
1. The outer protective insulation jacket shall be seamless high density
plyethylene (HDPE) in accordance with ASTM D3350 minimum cell classification
PE 345444 C. PVC or tape materials are not allowed. The minimum thickness of
the HDPE jacket shall be 0.080 inches. C. Factory Applied Insulation:
1. The service pipe insulation shall be polyurethane foam with 2 1b/ft"3
minimum density, 90% minimum closed cell content and maximum initial thermal
conductivity of 0.18 Btu-in/hr-ft”"2-F. The insulation shall completely fill
the annular space between the service pipe and jacket and shall be bonded to
both. Systems using open cell insulation or a nonbonded design shall not be
allowed. The insulation shall be provided to the minimum thickness of 1 inch.
D. Joints:

1. The service pipe shall be hydrostatically tested to 150 psig or 1.5

times the design pressure whichever is greater. Insulation shall then

be poured in place into the field joint area. All field applied

insulation shall be placed only in straight sections of pipe. Field
insulation of fittings is not acceptable. The installer shall seal the
field joint area with a heat shrinkable adhesive backed sleeve.

Backfilling shall not begin until the heat shrink sleeve has cooled.

2.3 FITTINGS FOR STEEL PIPE
A. 65 mm (2-1/2 inches) and Larger: Welded or flanged joints. Mechanical
couplings and Ffittings are optional for water piping only.

1. Butt welding fittings: ASME B16.9 with same wall thickness as
connecting piping. Elbows shall be long radius type, unless
otherwise noted.

2. Welding flanges and bolting: ASME B16.5:

a. Water service: Weld neck or slip-on, plain face, with 6 mm (1/8
inch) thick full face neoprene gasket suitable for 104 degrees C
(220 degrees F).
1) Contractor®s option: Convoluted, cold formed 150 pound steel
flanges, with teflon gaskets, may be used for water service.
b. Flange bolting: Carbon steel machine bolts or studs and nuts,
ASTM A307, Grade B.
B. 50 mm (2 inches) and Smaller: Screwed or welded. Mechanical couplings
are optional for water piping only.

1. Butt welding: ASME B16.9 with same wall thickness as connecting
piping.
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Forged steel, socket welding or threaded: ASME B16.11.

Screwed: 150 pound malleable iron, ASME B16.3. 125 pound cast iron,
ASME B16.4, may be used in lieu of malleable iron. Bushing reduction
of a single pipe size, or use of close nipples, is not acceptable.
Unions: ASME B16.39.

Water hose connection adapter: Brass, pipe thread to 20 mm (374
inch) garden hose thread, with hose cap nut.

C. Welded Branch and Tap Connections: Forged steel weldolets, or

branchlets and threadolets may be used for branch connections up to one

pipe size smaller than the main. Forged steel half-couplings, ASME

B16.11 may be used for drain, vent and gage connections.

D. Mechanical Pipe Couplings and Fittings: May be used, with cut or roll

grooved pipe, In water service up to 110 degrees C (230 degrees F) in

lieu of welded, screwed or flanged connections.

1.

Grooved mechanical couplings: Malleable iron, ASTM A47 or ductile
iron, ASTM A536, fabricated In two or more parts, securely held
together by two or more track-head, square, or oval-neck bolts, ASTM
A183.

Gaskets: Rubber product recommended by the coupling manufacturer for
the intended service.

Grooved end fittings: Malleable iron, ASTM A47; ductile iron, ASTM
A536; or steel, ASTM A53 or A1l06, designed to accept grooved
mechanical couplings. Tap-in type branch connections are acceptable.

2.4 FITTINGS FOR COPPER TUBING
A. Solder Joint:

1.

Joints shall be made up in accordance with recommended practices of
the materials applied. Apply 95/5 tin and antimony on all copper
piping.

Mechanically formed tee connection in water and drain piping: Form
mechanically extracted collars in a continuous operation by drilling
pilot hole and drawing out tube surface to form collar, having a
height of not less than three times the thickness of tube wall.
Adjustable collaring device shall insure proper tolerance and
complete uniformity of the joint. Notch and dimple joining branch
tube in a single process to provide free flow where the branch tube
penetrates the fitting.

B. Bronze Flanges and Flanged Fittings: ASME B16.24.
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2.5 FITTINGS FOR PLASTIC PIPING

A.
B.
C.

D.

Schedule 80, socket type for solvent welding.

Polypropylene drain piping: Flame retardant, drainage pattern.
Chemical feed piping for condenser water treatment: Chlorinated
polyvinyl chloride (CPVC), Schedule 80, ASTM F439.

HDPE inner piping shall have welded fittings.

2.6 DIELECTRIC FITTINGS

A
B.
C.

D.

Provide where copper tubing and ferrous metal pipe are joined.

50 mm (2 inches) and Smaller: Threaded dielectric union, ASME B16.39.
65 mm (2 1/2 inches) and Larger: Flange union with dielectric gasket
and bolt sleeves, ASME B16.42.

Temperature Rating, 99 degrees C (210 degrees F).

2.7 SCREWED JOINTS

A
B.

Pipe Thread: ANSI B1.20.
Lubricant or Sealant: Oil and graphite or other compound approved for
the intended service.

2.8 VALVES

A.
B.

Asbestos packing is not acceptable.

All valves of the same type shall be products of a single manufacturer.

Provide gate and globe valves with packing that can be replaced with

the valve under full working pressure.

Globe, Angle and Swing Check Valves:

1. 50 mm (2 inches) and smaller: MSS-SP 80, bronze, 1034 kPa (150 1b.)
Globe and angle valves shall be union bonnet with metal plug type
disc.

2. 65 mm (2 1/2 inches) and larger: 861 kPa (125 psig), flanged, iron
body, bronze trim, MSS-SP-85 for globe valves and MSS-SP-71 for
check valves.

Non-Slam or Silent Check Valve: Spring loaded double disc swing check

or internally guided flat disc lift type check for bubble tight

shut-off. Provide where check valves are shown in chilled water and hot
water piping. Check valves incorporating a balancing feature may be
used.

1. Body: Cast iron, ASTM A126, Class B, or steel, ASTM A216, Class WCB,
or ductile iron, ASTM 536, flanged, grooved, or wafer type.

2. Seat, disc and spring: 18-8 stainless steel, or bronze, ASTM B62.
Seats may be elastomer material.
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E. Ball Valves: Brass or bronze body with chrome-plated ball with full
port and Teflon seat at 2760 kPa (400 psig) 4140 kPa (600 psig)
working pressure rating. Screwed or solder connections. Provide stem
extension to allow operation without interfering with pipe insulation.

F. Water Flow Balancing Valves: For flow regulation and shut-off. Valves
shall be line size rather than reduced to control valve size and be one
of the following types.

1. Butterfly valve as specified herein with memory stop.

2. Eccentric plug valve: Iron body, bronze or nickel-plated iron plug,
bronze bearings, adjustable memory stop, operating lever, rated 861
kPa (125 psig) and 121 degrees C (250 degrees F).

G. Circuit Setter Valve: A dual purpose flow balancing valve and
adjustable flow meter, with bronze or cast iron body, calibrated
position pointer, valved pressure taps or quick disconnects with
integral check valves and preformed polyurethane insulating enclosure.
Provide a readout kit including flow meter, readout probes, hoses, flow
charts or calculator, and carrying case.

H. Automatic Balancing Control Valves: Factory calibrated to maintain
constant flow (plus or minus five percent) over system pressure
fluctuations of at least 10 times the minimum required for control.
Provide standard pressure taps and four sets of capacity charts. Valves
shall be line size and be one of the following designs:

1. Gray iron (ASTM A126) or brass body rated 1205 kPa (175 psig) at 93
degrees C (200 degrees F), with stainless steel piston and spring.

2. Brass or ferrous body designed for 2067 kPa (300 psig) service at
121 degrees C (250 degrees F), with corrosion resistant, tamper
proof, self-cleaning piston/spring assembly that is easily removable
for inspection or replacement.

3. Combination assemblies containing ball type shut-off valves, unions,
flow regulators, strainers with blowdown valves and pressure
temperature ports shall be acceptable.

SPEC WRITER NOTE: On projects using
constant flow valves extensively include
a meter kit as follows:
4. Provide a readout kit including flow meter, probes, hoses, flow
charts and carrying case.
1. Manual Radiator/Convector Valves: Brass, packless, with position
indicator.
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2.9 STRAINERS

A

C.

Basket or Y Type. Tee type is acceptable for water service.

B. Screens: Bronze, monel metal or 18-8 stainless steel, free area not
less than 2-1/2 times pipe area, with perforations as follows: 1.1
mm (0.045 inch) diameter perforations.

2. 100 mm (4 inches) and larger: 3.2 mm (0.125 inch) diameter
perforations.

Suction Diffusers: Specified in Section 23 21 23, HYDRONIC PUMPS.

2.10 FLEXIBLE CONNECTORS FOR WATER SERVICE

A

B.

Flanged Spool Connector:

1. Single arch or multiple arch type. Tube and cover shall be
constructed of chlorobutyl elastomer with full faced integral
flanges to provide a tight seal without gaskets. Connectors shall be
internally reinforced with high strength synthetic fibers
impregnated with rubber or synthetic compounds as recommended by
connector manufacturer, and steel reinforcing rings.

2. Working pressures and temperatures shall be as follows:

a. Connector sizes 50 mm to 100 mm (2 inches to 4 inches), 1137 kPa
(165psig) at 121 degrees C (250 degrees F).

b. Connector sizes 125 mm to 300 mm (5 inches to 12 inches), 965 kPa
(140 psig) at 121 degrees C (250 degrees F).

3. Provide ductile iron retaining rings and control units.

Mechanical Pipe Couplings:

See other fittings specified under Part 2, PRODUCTS.

2.11 EXPANSION JOINTS

A. Factory built devices, inserted in the pipe lines, designed to absorb
axial cyclical pipe movement which results from thermal expansion and
contraction. This includes factory-built or field-fabricated guides
located along the pipe lines to restrain lateral pipe motion and direct
the axial pipe movement into the expansion joints.

B. Manufacturing Quality Assurance: Conform to Expansion Joints
Manufacturers Association Standards.

C. Bellows - Internally Pressurized Type:

1. Multiple corrugations of Type 304 or Type A240-321 stainless steel.
2. Internal stainless steel sleeve entire length of bellows.
3. External cast iron equalizing rings for services exceeding 340 kPa
(50 psig).
4_ Welded ends.
VA Medical Center, Sheridan, Wyoming 23 21 13 - 7
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5. Design shall conform to standards of EJMA and ASME B31.1.

6. External tie rods designed to withstand pressure thrust force upon
anchor failure if one or both anchors for the joint are at change in
direction of pipeline.

7. Integral external cover.

D. Bellows - Externally Pressurized Type:

1. Multiple corrugations of Type 304 stainless steel.

2. Internal and external guide integral with joint.

3. Design for external pressurization of bellows to eliminate squirm.

4. Welded ends.

5. Conform to the standards of EJMA and ASME B31.1.

6. Threaded connection at bottom, 25 mm (one inch) minimum, Ffor drain
or drip point.

7. Integral external cover and internal sleeve.

E. Expansion Compensators:

1. Corrugated bellows, externally pressurized, stainless steel or
bronze.

2. Internal guides and anti-torque devices.

3. Threaded ends.

4_ External shroud.

5. Conform to standards of EJMA.

F. Expansion Joint ldentification: Provide stamped brass or stainless
steel nameplate on each expansion joint listing the manufacturer, the
allowable movement, flow direction, design pressure and temperature,
date of manufacture, and identifying the expansion joint by the
identification number on the contract drawings.

G. Guides: Provide factory-built guides along the pipe line to permit
axial movement only and to restrain lateral and angular movement.
Guides must be designed to withstand a minimum of 15 percent of the
axial force which will be imposed on the expansion joints and anchors.
Field-built guides may be used if detailed on the contract drawings.

2.12 HYDRONIC SYSTEM COMPONENTS

A. Pressure Relief Valve: Bronze or iron body and bronze or stainless

steel trim, with testing lever. Comply with ASME Code for Pressure

Vessels, Section 8, and bear ASME stamp.

B. Automatic Air Vent Valves (where shown): Cast iron or semi-steel body,
1034 kPa (150 psig) working pressure, stainless steel float, valve,
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valve seat and mechanism, minimum 15 mm (1/2 inch) water connection and
6 mm (1/4 inch) air outlet. Pipe air outlet to drain.

2.13 PRESSURE/TEMPERATURE TEST PROVISIONS

A

Pete"s Plug: 6 mm (1/4 inch) MPT by 75 mm (3 inches) long, brass body

and cap, with retained safety cap, nordel self-closing valve cores,

permanently installed in piping where shown, or in lieu of pressure

gage test connections shown on the drawings.

Provide one each of the following test items to the Resident Engineer:

1. 6 mm (1/4 inch) FPT by 3 mm (1/8 inch) diameter stainless steel
pressure gage adapter probe for extra long test plug. PETE®"S 500 XL
is an example.

2. 90 mm (3-1/2 inch) diameter, one percent accuracy, compound gage, ,
—100 kPa (30 inches) Hg to 700 kPa (100 psig) range.

3. 0 - 104 degrees C (220 degrees F) pocket thermometer one-half degree
accuracy, 25 mm (one inch) dial, 125 mm (5 inch) long stainless

steel stem, plastic case.

2.14 THERMOMETERS

A

Mercury or organic liquid filled type, red or blue column, clear
plastic window, with 150 mm (6 inch) brass stem, straight, fixed or
adjustable angle as required for each in reading.

Case: Chrome plated brass or aluminum with enamel finish.

Scale: Not less than 225 mm (9 inches), range as described below, two
degree graduations.

Separable Socket (Well): Brass, extension neck type to clear pipe
insulation.

Scale ranges may be slightly greater than shown to meet manufacturer-s

standard. Required ranges in degrees C (F):

Chilled Water and Glycol- Hot Water and Glycol-Water -1 to
Water O to 38 degrees C 116 degrees C (30 to 240 degrees
(32-100 degrees F) F).

2.15 FIRESTOPPING MATERIAL
Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM

GENERATION.

2.16 VACUUM AND AIR RELIEF VALVES

Vacuum and air relief valves shall be iron body with bronze trim, and

stainless steel floats.

VA Medical Center, Sheridan, Wyoming 23 21 13 - 9
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PART 3 - EXECUTION
3.1 GENERAL

A

The drawings show the general arrangement of pipe and equipment but do
not show all required fittings and offsets that may be necessary to
connect pipes to equipment, etc., and to coordinate with other trades.
Provide all necessary fittings, offsets and pipe runs based on field
measurements and at no additional cost to the government. Coordinate
with other trades for space available and relative location of HVAC
equipment and accessories to be connected on ceiling grid. Pipe
location on the drawings shall be altered by contractor where necessary
to avoid interferences and clearance difficulties.

Store materials to avoid excessive exposure to weather or foreign
materials. Keep inside of piping relatively clean during installation
and protect open ends when work is not in progress.

Support piping securely.

Install piping generally parallel to walls and column center lines,
unless shown otherwise on the drawings. Space piping, including
insulation, to provide 25 mm (one inch) minimum clearance between
adjacent piping or other surface. Unless shown otherwise, slope drain
piping down in the direction of flow not less than 25 mm (one inch) in
12 m (40 feet). Provide eccentric reducers to keep bottom of sloped
piping flat.

Locate and orient valves to permit proper operation and access for
maintenance of packing, seat and disc. Generally locate valve stems in
overhead piping in horizontal position. Provide a union adjacent to one
end of all threaded end valves. Control valves usually require reducers
to connect to pipe sizes shown on the drawing. Install butterfly valves
with the valve open as recommended by the manufacturer to prevent
binding of the disc in the seat.

Offset equipment connections to allow valving off for maintenance and
repair with minimal removal of piping. Provide flexibility in equipment
connections and branch line take-offs with 3-elbow swing joints where
noted on the drawings.

Tee water piping runouts or branches into the side of mains or other
branches. Avoid bull-head tees, which are two return lines entering
opposite ends of a tee and exiting out the common side.

Provide manual air vent at all piping system high points and drain
valves at all low points.

VA Medical Center, Sheridan, Wyoming 23 21 13 - 10
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Connect piping to equipment as shown on the drawings. Install

components furnished by others such as:

1. Flow elements (orifice unions), control valve bodies, flow switches,
pressure taps with valve, and wells for sensors.

Thermometer Wells: In pipes 65 mm (2-1/2 inches) and smaller increase

the pipe size to provide free area equal to the upstream pipe area.

Firestopping: Fill openings around uninsulated piping penetrating

floors or fire walls, with firestop material.

Where copper piping is connected to steel piping, provide dielectric

connections.

3.2 PIPE JOINTS

A.

E.

Welded: Beveling, spacing and other details shall conform to ASME B31.1
and AWS B2.1. See Welder’s qualification requirements under "Quality
Assurance' in Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM
GENERATION.

Screwed: Threads shall conform to ASME B1.20; joint compound shall be
applied to male threads only and joints made up so no more than three
threads show. Coat exposed threads on steel pipe with joint compound,
or red lead paint for corrosion protection.

Mechanical Joint: Pipe grooving shall be in accordance with joint
manufacturer®s specifications. Lubricate gasket exterior including
lips, pipe ends and housing interiors to prevent pinching the gasket
during installation. Lubricant shall be as recommended by coupling
manufacturer.

125 Pound Cast Iron Flange (Plain Face): Mating flange shall have
raised face, if any, removed to avoid overstressing the cast iron
flange.

Solvent Welded Joints: As recommended by the manufacturer.

3.3 EXPANSION JOINTS (BELLOWS AND SLIP TYPE)

A

Anchors and Guides: Provide type, quantity and spacing as recommended
by manufacturer of expansion joint and as shown. A professional
engineer shall verify in writing that anchors and guides are properly
designed for forces and moments which will be imposed.

Cold Set: Provide setting of joint travel at installation as
recommended by the manufacturer for the ambient temperature during the
installation.
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666-15-03S B86 VCS Store and PT HVAC Remodel HVAC PIPING



C.

12-06M

Preparation for Service: Remove all apparatus provided to restrain
jJjoint during shipping or installation. Representative of manufacturer
shall visit the site and verify that installation is proper.

Access: Expansion joints must be located in readily accessible space.
Locate joints to permit access without removing piping or other
devices. Allow clear space to permit replacement of joints and to
permit access to devices for inspection of all surfaces and for adding
packing.

3.4 LEAK TESTING ABOVEGROUND PIPING

A

B.

C.

Inspect all joints and connections for leaks and workmanship and make
corrections as necessary, to the satisfaction of the Resident Engineer.
Tests may be either of those below, or a combination, as approved by
the Resident Engineer.

An operating test at design pressure, and for hot systems, design
maximum temperature.

A hydrostatic test at 1.5 times design pressure. For water systems the
design maximum pressure would usually be the static head, or expansion
tank maximum pressure, plus pump head. Factory tested equipment
(convertors, exchangers, coils, etc.) need not be field tested. Isolate
equipment where necessary to avoid excessive pressure on mechanical

seals and safety devices.

3.5 FLUSHING AND CLEANING PIPING SYSTEMS

A

Water Piping: Clean systems as recommended by the suppliers of

chemicals specified in Section 23 25 00, HVAC WATER TREATMENT.

1. Initial flushing: Remove loose dirt, mill scale, metal chips, weld
beads, rust, and like deleterious substances without damage to any
system component. Provide temporary piping or hose to bypass coils,
control valves, exchangers and other factory cleaned equipment
unless acceptable means of protection are provided and subsequent
inspection of hide-out areas takes place. Isolate or protect clean
system components, including pumps and pressure vessels, and remove
any component which may be damaged. Open all valves, drains, vents
and strainers at all system levels. Remove plugs, caps, spool
pieces, and components to facilitate early debris discharge from
system. Sectionalize system to obtain debris carrying velocity of
1.8 m/S (6 feet per second), if possible. Connect dead-end supply
and return headers as necessary. Flush bottoms of risers. Install
temporary strainers where necessary to protect down-stream
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equipment. Supply and remove flushing water and drainage by various
type hose, temporary and permanent piping and Contractor®s booster
pumps. Flush until clean as approved by the Resident Engineer.

2. Cleaning: Using products supplied in Section 23 25 00, HVAC WATER
TREATMENT, circulate systems at normal temperature to remove
adherent organic soil, hydrocarbons, flux, pipe mill varnish, pipe
jJjoint compounds, iron oxide, and like deleterious substances not
removed by Fflushing, without chemical or mechanical damage to any
system component. Removal of tightly adherent mill scale is not
required. Keep isolated equipment which is "clean" and where
dead-end debris accumulation cannot occur. Sectionalize system if
possible, to circulate at velocities not less than 1.8 m/S (6 feet
per second). Circulate each section for not less than four hours.
Blow-down all strainers, or remove and clean as frequently as
necessary. Drain and prepare for final flushing.

3. Final Flushing: Return systems to conditions required by initial
flushing after all cleaning solution has been displaced by clean
make-up. Flush all dead ends and isolated clean equipment. Gently
operate all valves to dislodge any debris in valve body by
throttling velocity. Flush for not less than one hour.

3.6 WATER TREATMENT
A. Provide water treatment and Glycol to match existing levels in new
piping.
---END- - -
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SECTION 23 31 00
HVAC DUCTS AND CASINGS

PART 1 - GENERAL
1.1 DESCRIPTION

A. Ductwork and accessories for HVAC including the following:

1. Supply air, return air, outside air, exhaust, and relief systems.

B. Definitions:

1. SMACNA Standards as used in this specification means the HVAC Duct
Construction Standards, Metal and Flexible.

2. Seal or Sealing: Use of liquid or mastic sealant, with or without
compatible tape overlay, or gasketing of flanged joints, to keep air
leakage at duct joints, seams and connections to an acceptable
minimum.

3. Duct Pressure Classification: SMACNA HVAC Duct Construction
Standards, Metal and Flexible.

4. Exposed Duct: Exposed to view in a finished room, exposed to weather.

1.2 QUALITY ASSURANCE

A. Fire Safety Code: Comply with NFPA 90A.

B. Duct System Construction and Installation: Referenced SMACNA Standards
are the minimum acceptable quality.

C. Duct Sealing, Air Leakage Criteria, and Air Leakage Tests: Ducts shall
be sealed as per duct sealing requirements of SMACNA HVAC Air Duct
Leakage Test Manual for duct pressure classes shown on the drawings.

D. Duct accessories exposed to the air stream, such as dampers of all types
(except smoke dampers) and access openings, shall be of the same
material as the duct or provide at least the same level of corrosion
resistance.

1.3 SUBMITTALS

A. Submit in accordance with Section 01 003 00, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

B. Manufacturer®s Literature and Data:

1. Rectangular ducts:

a. Schedules of duct systems, materials and selected SMACNA
construction alternatives for joints, sealing, gage and
reinforcement.

b. Duct liner. Do not use.

c. Sealants and gaskets.

d. Access doors.

2. Round duct construction details:

a. Manufacturer®s details for duct fittings.
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b. Duct Wrap.
c. Sealants and gaskets.
d. Access sections.
e. Installation instructions.
3. Volume dampers, back draft dampers.
4_ Upper hanger attachments.
5. Fire dampers, fire doors, and smoke dampers with installation
instructions.
6. Sound attenuators, including pressure drop and acoustic performance.
7. Flexible ducts and clamps, with manufacturer®s installation
instructions.
8. Flexible connections.
9. Instrument test fittings.
10. Details and design analysis of alternate or optional duct systems.

1.4 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 Moving and Conditioning Association (AMCA):
500D-98. . ... ... ...... Laboratory Method of Testing Dampers for Rating
500L-99. . ... ........... Laboratory Method of Testing Louvers for Rating

C. American Society of Civil Engineers (ASCE):

ASCE7-98. .. .. ... .. Minimum Design Loads for Buildings and Other
Structures

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

Al67-99. .. ... Standard Specification for Stainless and
Heat-Resisting Chromium-Nickel Steel Plate,
Sheet and Strip

AB53-01... .. ... ... Standard Specification for Steel Sheet,
Zinc-Coated (Galvanized) or Zinc-lron Alloy
coated (Galvannealed) by the Hot-Dip process

A1011-02. .. ... Standard Specification for Steel Sheet and Strip
Hot rolled Carbon structural, High-Strength Low-
Alloy and High Strength Low-Alloy with Improved
Formability

B209-01. ... ... ... ....... Standard Specification for Aluminum and
Aluminum-Alloy Sheet and Plate

C1071-00. - o oo Standard Specification for Fibrous Glass Duct
Lining Insulation (Thermal and Sound Absorbing
Material)
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E84-01.. ... ..., Standard Test Method for Surface Burning
Characteristics of Building Materials
E. National Fire Protection Association (NFPA):
90A-99. . . ... ... .... Standard for the Installation of Air
Conditioning and Ventilating Systems
96-01... .. Ventilation Control and Fire Protection of
Commercial Cooking Operations
F. Sheet Metal and Air Conditioning Contractors National Association

(SMACNA) :

2nd Edition — 1995...... HVAC Duct Construction Standards, Metal and
Flexible

1st Edition, 1985....... HVAC Air Duct Leakage Test Manual

6th Edition — 1992.._... Fibrous Glass Duct Construction Standards

G. Underwriters Laboratories, Inc. (UL):

33-93. . . UL Standard for Safety Heat Responsive Links for
Fire Protection Service

181-96. . .o UL Standard for Safety Factory-Made Air Ducts
and Connectors

555-02 .. ... ... Fire Dampers

555S-02 ... ... Smoke Dampers

PART 2 - PRODUCTS
2.1 DUCT MATERIALS AND SEALANTS
A. General: Except for systems specified otherwise, construct ducts,
casings, and accessories of galvanized sheet steel, ASTM A527, coating

G90; or, aluminum sheet, ASTM B209, alloy 1100, 3003 or 5052.

B. Joint Sealing: Refer to SMACNA HVAC Duct Construction Standards,
paragraph S1.9.

1. Sealant: Elastomeric compound, gun or brush grade, maximum 25 flame
spread and 50 smoke developed (dry state) compounded specifically for
sealing ductwork as recommended by the manufacturer. Generally
provide liquid sealant, with or without compatible tape, for low
clearance slip joints and heavy, permanently elastic, mastic type
where clearances are larger. Oil base caulking and glazing compounds
are not acceptable because they do not retain elasticity and bond.

2. Tape: Use only tape specifically designhated by the sealant
manufacturer and apply only over wet sealant. Pressure sensitive tape
shall not be used on bare metal or on dry sealant.

3. Gaskets in Flanged Joints: Soft neoprene.

C. Approved factory made joints such as DUCTMATE SYSTEM may be used.
2.2 DUCT CONSTRUCTION AND INSTALLATION
A. Follow SMACNA HVAC Duct Construction Standards.
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B. Duct Pressure Class: 2 inch) W.G.

C. Round Ducts: Furnish duct and fittings made by the same manufacturer to
insure good fit of slip joints. When submitted and approved in advance,
round and flat oval duct, with size converted on the basis of equal
pressure drop, may be furnished in lieu of rectangular duct design shown
on the drawings.

1. Elbows: Diameters 80 through 200 mm (3 through 8 inches) shall be two
sections die stamped, all others shall be gored construction, maximum
18 degree angle, with all seams continuously welded or standing seam.
Coat galvanized areas of fittings damaged by welding with corrosion
resistant aluminum paint or galvanized repair compound.

2. Provide bell mouth, conical tees or taps, laterals, reducers, and
other low loss fittings as shown in SMACNA HVAC Duct Construction
Standards.

3. Ribbed Duct Option: Lighter gage round duct and fittings may be
furnished provided certified tests indicating that the rigidity and
performance is equivalent to SMACNA standard gage ducts are
submitted.

a. Ducts: Manufacturer®s published standard gage, G90 coating, spiral
lock seam construction with an intermediate standing rib.

b. Fittings: May be manufacturer®s standard as shown in published
catalogs, fabricated by spot welding and bonding with neoprene
base cement or machine formed seam in lieu of continuous welded
seams.

4. Provide flat side reinforcement of oval ducts as recommended by the
manufacturer and SMACNA HVAC Duct Construction Standard S3.13.
Because of high pressure loss, do not use internal tie-rod
reinforcement unless approved by the Resident Engineer.

5. Take-offs shall be high efficiency type with integral volume damper
approved equal to Hercules model HET.

D. Casings and Plenums: Construct in accordance with SMACNA HVAC Duct
Construction Standards Section 6, including curbs, access doors, pipe
penetrations, eliminators and drain pans. Access doors shall be hollow
metal, insulated, with latches and door pulls, 500 mm (20 inches) wide
by 1200 - 1350 mm (48 - 54 inches) high. Provide view port in the doors
where shown. Provide drain for outside air louver plenum. Outside air
plenum shall have exterior insulation. Drain piping shall be routed to
the nearest floor drain.
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Volume Dampers: Single blade or opposed blade, multi-louver type as
detailed in SMACNA Standards. Refer to SMACNA Detail Figure 2-12 for
Single Blade and Figure 2.13 for Multi-blade Volume Dampers.

Duct Hangers and Supports: Refer to SMACNA Standards Section 1V. Avoid
use of trapeze hangers for round duct.

2.3 DUCT WRAP (ALL NEW SUPPLY, RETURN, AND EXHAUST DUCT WITH 10> OF OUTDOORS)

A

Rectangular or Round Duct Wrap: ASTM C 1290, Fiberglass blanket, one and
one half inch minimum thickness, applied with heat sensitive Aluminum
tape and 100 percent coverage of adhesive in conformance with SMACNA,
Duct Wrap Application Standard.

ASJ jacket shall be white kraft bonded to 0.025 mm (1 mil) thick
aluminum foil, fiberglass reinforced, with pressure sensitive adhesive
closure. Comply with ASTM C1136. Beach puncture 5 units, Suitable for
painting without sizing. Jackets shall have minimum 40 mm (1-1/2 inch)
lap on longitudinal joints and minimum 100 mm (4 inch) butt strip on end
joints. Butt strip material shall be same as the jacket. Lap and butt
strips shall be self-sealing type with factory-applied pressure
sensitive adhesive.

Vapor Retarder medium strength with low water vapor permeance of 0.02 or
less perm rating), Beach puncture 25 units: Foil-Scrim-Kraft (FSK) or
PVDC vapor retarder jacketing type for concealed ductwork and equipment.
Glass Cloth Jackets: Presized, minimum 0.18 kg per square meter (7.8
ounces per square yard), 2000 kPa (300 psig) bursting strength with
integral vapor retarder where required or specified. Weather proof if
utilized for outside service. applied in conformance with SMACNA, Duct
Construction Standards.

2.4 DUCT ACCESS DOORS, PANELS AND SECTIONS

A. Provide access doors, sized and located for maintenance work, upstream,
in the following locations:

1. Each duct mounted coil and humidifier.

2. Each fire damper (for link service), smoke damper and automatic
control damper.

3. Each duct mounted smoke detector.

4_ For cleaning operating room supply air duct and kitchen hood exhaust
duct, locate access doors at 6 m (20 feet) intervals and at each
change in duct direction.

B. Openings shall be as large as feasible in small ducts, 300 mm by 300 mm
(12 inch by 12 inch) minimum where possible. Access sections in
insulated ducts shall be double-wall, insulated. Transparent
shatterproof covers are preferred for uninsulated ducts.
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1. For rectangular ducts: Refer to SMACNA HVAC Duct Construction
Standards (Figure 2-12).

2. For round and flat oval duct: Refer to SMACNA HVAC duct Construction
Standards (Figure 2-11).

2.5 FIRE DAMPERS

A

Galvanized steel, interlocking blade type, UL listing and label, 1-1/2
hour rating, 70 degrees C (160 degrees F) fusible line, 100 percent free
opening with no part of the blade stack or damper frame in the air
stream.

2. Submit manufacturer®s installation instructions conforming to UL
rating test.

3. Combination fire and smoke dampers: Multi-louver or curtain type
units meeting all requirements of both dampers shall be used where
shown and may be used at the Contractor®"s option where applicable.

4_ Provide UL listing assembly detail to VA.

2.6 FIRE DOORS

Galvanized steel, interlocking blade type, UL listing and label, 71
degrees C (160 degrees F) fusible link, 3 hour rating and approved for
openings in Class A fire walls with rating up to 4 hours, 100 percent
free opening with no part of the blade stack or damper frame in the air
stream.

2.7 FLEXIBLE AIR DUCT CONNECTORS

A

General: Factory fabricated, complying with NFPA 90A for connectors not
passing through floors of buildings. Flexible ducts shall not penetrate
any fire or smoke barrier which is required to have a fire resistance
rating of one hour or more. Flexible duct length shall not exceed 1.5 m
(6 feet). Provide insulated acoustical air duct connectors in supply air
duct systems and elsewhere as shown.

Flexible ducts shall be listed by Underwriters Laboratories, Inc.,
complying with UL 181. Ducts larger than 200 mm (8 inches) in diameter
shall be Class 1. Ducts 200 mm (8 inches) in diameter and smaller may be
Class 1 or Class 2.

Insulated Flexible Air Duct: Factory made including mineral fiber
insulation with maximum C factor of 0.25 at 24 degrees C (75 degrees F)
mean temperature, encased with a low permeability moisture barrier outer
jJacket, having a puncture resistance of not less than 50 Beach Units.
Acoustic insertion loss shall not be less than 3 dB per 300 mm (foot) of
straight duct, at 500 Hz, based on 150 mm (6 inch) duct, of 750 m/min
(2500 fpm).

Application Criteria:

1. Temperature range: -18 to 93 degrees C (0 to 200 degrees F) internal.
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2. Maximum working velocity: 1200 m/min (4000 feet per minute).

3. Minimum working pressure, inches of water gage: 2500 Pa (10 inches)
positive, 500 Pa (2 inches) negative.

Duct Clamps: 100 percent nylon strap, 80 kg (175 pounds) minimum loop

tensile strength manufactured for this purpose or stainless steel strap

with cadmium plated worm gear tightening device. Apply clamps with

sealant and as approved for UL 181, Class 1 installation.

Bends in flex duct over 45 degrees shall be made with hard elbows.

2.8 FLEXIBLE CONNECTIONS

Where duct connections are made to fans and air handling units, install
a non-combustible flexible connection of 822 g (29 ounce) neoprene
coated fiberglass fabric approximately 150 mm (6 inches) wide. For
connections exposed to sun and weather provide hypalon coating in lieu
of neoprene. Burning characteristics shall conform to NFPA 90A. Securely
fasten flexible connections to round ducts with stainless steel or
zinc-coated iron draw bands with worm gear fastener. For rectangular
connections, crimp fabric to sheet metal and fasten sheet metal to ducts
by screws 50 mm (2 inches) on center. Fabric shall not be stressed other
than by air pressure. Allow at least 25 mm (one inch) slack to insure
that no vibration is transmitted.

2.9 PREFABRICATED ROOF CURBS
Galvanized steel or extruded aluminum 300 mm (12 inches) above finish roof
service, continuous welded corner seams, treated wood nailer, 40 mm (1-1/2
inch) thick, 48 kg/cubic meter (3 pound/cubic feet) density rigid mineral
Ffiberboard insulation with metal liner, built-in cant strip (except for

gypsum or tectum decks). For surface insulated roof deck, provide raised
cant strip (recessed mounting flange) to start at the upper surface of the
insulation. Curbs shall be constructed for pitched roof or ridge mounting

as required to keep top of curb level.
2.10 INSTRUMENT TEST FITTINGS

A. Manufactured type with a minimum 50 mm (two inch) length for insulated
duct, and a minimum 25 mm (one inch) length for duct not insulated. Test
hole shall have a flat gasket for rectangular ducts and a concave gasket
for round ducts at the base, and a screw cap to prevent air leakage.

B. Provide instrument test holes at each duct or casing mounted temperature
sensor or transmitter, and at entering and leaving side of each heating
coil, cooling coil, and heat recovery unit.
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PART 3 - EXECUTION
3.1 INSTALLATION

A

Comply with provisions of Section 01 00 00, GENERAL REQUIREMENTS,
particularly regarding coordination with other trades and work in
existing buildings.

Fabricate and install ductwork and accessories in accordance with

referenced SMACNA Standards:

1. Drawings show the general layout of ductwork and accessories but do
not show all required fittings and offsets that may be necessary to
connect ducts to equipment, boxes, diffusers, grilles, etc., and to
coordinate with other trades. Fabricate ductwork based on field
measurements. Provide all necessary fittings and offsets at no
additional cost to the government. Coordinate with other trades for
space available and relative location of HVAC equipment and
accessories on ceiling grid. Duct sizes on the drawings are inside
dimensions which shall be altered by Contractor to other dimensions
with the same air handling characteristics where necessary to avoid
interferences and clearance difficulties.

2. Provide duct transitions, offsets and connections to dampers, coils,
and other equipment in accordance with SMACNA Standards, Section 11.
Provide streamliner, when an obstruction cannot be avoided and must
be taken in by a duct. Repair galvanized areas with galvanizing
repair compound.

3. Provide bolted construction and tie-rod reinforcement in accordance
with SMACNA Standards.

4. Construct casings, eliminators, and pipe penetrations in accordance
with SMACNA Standards, Chapter 6. Design casing access doors to swing
against air pressure so that pressure helps to maintain a tight seal.

Install duct hangers and supports in accordance with SMACNA Standards,

Chapter 4.

Install fire dampers in accordance with the manufacturer®s instructions

to conform to the installation used for the rating test.

Seal openings around duct penetrations of floors and fire rated

partitions with fire stop material as required by NFPA 90A.

Flexible duct installation: Refer to SMACNA Standards, Chapter 3. Ducts

shall be continuous, single pieces not over 1.5 m (5 feet) long (NFPA

90A), as straight and short as feasible, adequately supported.

Centerline radius of bends shall be not less than two duct diameters.

Make connections with clamps as recommended by SMACNA. Clamp per SMACNA

with one clamp on the core duct and one on the insulation jacket.

Flexible ducts shall not penetrate floors, or any chase or partition

VA Medical Center, Sheridan, Wyoming 23 31 00 - 8
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designated as a fire or smoke barrier, including corridor partitions

fire rated one hour or two hour. Support ducts SMACNA Standards.

Where diffusers, registers and grilles cannot be installed to avoid

seeing inside the duct, paint the inside of the duct with flat black

paint to reduce visibility.

Control Damper Installation:

1. Provide necessary blank-off plates required to install dampers that
are smaller than duct size. Provide necessary transitions required to
install dampers larger than duct size.

2. Assemble multiple sections dampers with required interconnecting
linkage and extend required number of shafts through duct for
external mounting of damper motors.

3. Provide necessary sheet metal baffle plates to eliminate
stratification and provide air volumes specified. Locate baffles by
experimentation, and affix and seal permanently in place, only after
stratification problem has been eliminated.

4_ Install all damper control/adjustment devices on stand-offs to allow
complete coverage of insulation.

Low Pressure Duct Liner: Install in accordance with SMACNA, Duct Liner

Application Standard.

Protection and Cleaning: Adequately protect equipment and materials

against physical damage. Place equipment in first class operating

condition, or return to source of supply for repair or replacement, as
determined by Resident Engineer. Protect equipment and ducts during
construction against entry of foreign matter to the inside and clean
both inside and outside before operation and painting. When new ducts
are connected to existing ductwork, clean both new and existing ductwork
by mopping and vacuum cleaning inside and outside before operation.

3.2 DUCT LEAKAGE TESTS AND REPAIR

A

B.

Leak testing company shall be independent of the sheet metal company
employed by General Contractor.

Ductwork leak test shall be performed for the entire air distribution
supply, return, exhaust system Section by Section including fans, coils
and filter Section designated as static pressure class 750 Pa (3 inch
W.G.) and above. All supply ductwork less than 500 Pa (3 inch W.G) shall
also be tested where there is no air terminal units employed in the
system.

Test procedure, apparatus and report shall conform to SMACNA Leakage
Test manual. The maximum leakage rate allowed is 4 percent of the design
air flow rate.
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D. All ductwork shall be leak tested first before enclosed in a shaft or
covered in other inaccessible areas.

E. All tests shall be performed in the presence of the C.0.R. and the Test
and Balance agency. The Test and Balance agency shall measure and record
duct leakage and report to the C.0.R. and identify leakage source with
excessive leakage.

F. IT any portion of the duct system tested fails to meet the permissible
leakage level, the Contractor shall rectify sealing of ductwork to bring
it into compliance and shall retest it until acceptable leakage is
demonstrated to the Resident Engineer.

G. All tests and necessary repairs shall be completed prior to insulation
or concealment of ductwork.

H. Make sure all openings used for testing flow and temperatures by TAB
Contractor are sealed properly.

1. After test and balance compare rated supply fan cfm from fan curve to
total from test and balance. If supply cfm from test and balance is less
than 4% of fan curve cfm value. Find leakage, and repair until less than
4% difference from fan curve cfm.

3.3 TESTING, ADJUSTING AND BALANCING (TAB)

Testing adjusting and balancing shall be performed by an independent
certified testing company. Provide typed report showing initial and
balanced air and water flow measurements for each new Air Handler, vav
box, diffuser, and water flow balancing valve.

---END - - -
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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 wiring.

1.2 RELATED WORK

A

Sealing around penetrations to maintain the integrity of time rated
construction: Section 07 84 00, FIRESTOPPING.

1.3 SUBMITTALS

A

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

SAMPLES, furnish the following:

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

2. Certificates: Two weeks prior to final inspection, deliver to the
COTR four copies of the certification that the material is in
accordance with the drawings and specifications and has been properly
installed.

1.4 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specification to the extent
referenced. Publications are reference in the text by the basic
designation only.

B. American Society of Testing Material (ASTM):

D2301-04. . ... ... Standard Specification for Vinyl Chloride
Plastic Pressure Sensitive Electrical Insulating
Tape
C. Federal Specifications (Fed. Spec.):
A-A-59544-00............ Cable and Wire, Electrical (Power, Fixed
Installation)
C. National Fire Protection Association (NFPA):
70-05. . ...l National Electrical Code (NEC)
D. Underwriters Laboratories, Inc. (UL):
e Thermoset-Insulated Wires and Cables
83-03. .. ... Thermoplastic-Insulated Wires and Cables
467-01. . ... Electrical Grounding and Bonding Equipment
486A-01. . . . ... Wire Connectors and Soldering Lugs for Use with
Copper Conductors
486C-02. . . oo ... Splicing Wire Connectors
VA Medical Center, Sheridan, Wyoming 26 05 21 - 1
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486D-02. . o i Insulated Wire Connector Systems for Underground
Use or in Damp or Wet Locations

486E-00. ... ... Equipment Wiring Terminals for Use with Aluminum
and/or Copper Conductors

4093-01. .. oo Thermoplastic-Insulated Underground Feeder and
Branch Circuit Cable

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

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

PART 2 - PRODUCTS
2.1 CABLE AND WIRE (POWER)
A. Cable and Wire shall be in accordance with Fed. Spec. A-A-59544, except
as hereinafter specified.
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. THW, XHHW, or dual rated THHN-THWN shall be in accordance with UL 44,
and 83.
2. Direct burial: UF or USE shall be in accordance with UL 493.
3. Isolated power system wiring: Type XHHW 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:

2087120 volt Phase 480/277 volt
Black A Brown
Red B Orange
Blue C Yellow
White Neutral Gray *
* or white with colored (other than green) tracer.

2. Use solid color compound or solid color coating for No. 12 AWG and
No. 10 AWG branch circuit conductors and neutral sizes.

3. Phase conductors No. 8 AWG and larger shall be color-coded using one
of the following methods:
a. Solid color compound or solid color coating.
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b. Stripes, bands, or hash marks of color specified above.

c. Color as specified using 19 mm (374 inch) wide tape. Apply tape in
half overlapping turns for a minimum of 75 mm (three inches) for
terminal points, and in junction boxes, pull boxes, troughs,
manholes, and handholes. 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. Branch circuits (No. 10 AWG and smaller):

1. Connectors: Solderless, screw-on, reusable pressure cable type, 600
volt, 105 degree 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
manufacturers packaging shall be strictly complied with.

C. Feeder Circuits:

1. Connectors shall be indent, hex screw, or bolt clamp-type of high
conductivity and corrosion-resistant material.

2. Field installed compression connectors for cable sizes 250 kcmil and
larger shall have not less 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. Insulate with not
less than that of the conductor level that is being joined.

4_ Plastic electrical insulating tape: ASTM D2304 shall apply, flame
retardant, cold and weather resistant.

2.3 WIRE LUBRICATING COMPOUND
A. Suitable for the wire insulation and conduit it is used with, and shall
not harden or become adhesive.
B. Shall not be used on wire for isolated type electrical power systems.
2.4 FIREPROOFING TAPE
A. The tape shall consist of a flexible, conformable fabric of organic
composition coated one side with flame-retardant elastomer.
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The tape shall be self-extinguishing and shall not support combustion.
It shall be arc-proof and fireproof.

The tape shall not deteriorate when subjected to water, gases, salt
water, sewage, or fungus and be resistant to sunlight and ultraviolet
light.

The finished application shall withstand a 200-ampere arc for not less
than 30 seconds.

Securing tape: Glass cloth electrical tape not less than 0.18 mm

(7 mils) thick, and 19 mm (3/4 inch) wide.

2.6 WARNING TAPE

A.

B.

The tape shall be standard, 76 mm (3 inch) wide, 4-Mil polyethylene
non-detectable type.

The tape shall be red with black letters indicating “CAUTION BURIED
ELECTRIC LINE BELOW”.

PART 3 - EXECUTION
3.1 INSTALLATION, GENERAL

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

B. Install all wiring in raceway systems, except where direct burial or HCF
Type AC cables are used.

C. Splice cables and wires only in outlet boxes, junction boxes, pull
boxes, manholes, or handholes.

D. Wires of different systems (i.e. 120V, 277V) 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 Ffirmly clamps each individual cable
and tightens due to cable weight.

F. For panelboards, 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.

2. Use ropes made of nonmetallic material for pulling feeders.

3. Attach pulling lines for feeders by means of either woven basket
grips or pulling eyes attached directly to the conductors, as
approved by the Resident Engineer.

4_ Pull in multiple cables together in a single conduit.

I. No more than (3) single-phase branch circuits shall be installed in any
one conduit.
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The wires shall be derated in accordance with NEC Article 310. Neutral
wires, under conditions defined by the NEC, shall be considered current-
carrying conductors.

3.2 SPLICE INSTALLATION

A.
B.

Splices and terminations shall be mechanically and electrically secure.
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.

3.3 EXISITNG WIRING

Unless specifically indicated on the plans, existing wiring shall not be
reused for the new installation. Only wiring that conforms to the
specifications and applicable codes may be reused. If existing wiring
does not meet these requirements, existing wiring may not be reused and
new wires shall be installed.

3.4 FIELD TESTING

A. Feeders and branch circuits shall have their insulation tested after
installation and before connection to utilization devices such as
fixtures, motors, or appliances.

B. Tests shall be performed by megger and conductors shall test free from
short-circuits and grounds.

C. Test conductor phase-to-phase and phase-to-ground.

D. The Contractor shall furnish the instruments, materials, and labor for
these tests.

---END - - -
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Medical Center Memorandum VA Medical Center
MCM 140-02 Sheridan, Wyoming

April 7, 2009
Construction Safety Policy

1. Summary: This update reflects a new MCM number only, due to facility re-organization.

Purpose: To establish policy and procedures to ensure that construction projects will be

planned, coordinated and regularly inspected to ensure compliance with applicable fire,
infection control, environmental, security, safety and occupational health regulations and
policies.

Policy:
a.

In order to protect patients, staff, visitors and contractors from safety and health hazards
associated with construction activities, this policy is established for the VA Medical
Center and Community Based Outpatient Clinics where construction is undertaken. This
policy requires that strategies be established to control the hazards inherent in conducting
construction or maintenance operations in areas that are occupied by patients, visitors or
healthcare staff. These strategies include the assignment of appropriate responsibility at
all levels of the organization, establishing and maintaining the necessary expertise to
manage an effective construction health and safety program, applying technical guidance
and best practices to assist in managing the program, and providing a construction safety
multi-disciplinary team to oversee and enforce the application of this policy.

Construction activities shall be defined to include delegated minor or non-recurring
maintenance projects performed by contractors or purchase and hire personnel, as well as
station-level projects performed by contractors, purchase and hire personnel or station
Maintenance personnel. Construction shall also include non-delegated projects including
majors, and Sheridan VAMC shall coordinate those construction impacts with the
project’s Resident Engineer through Sheridan VA single point of contact. This definition
also applies to enhanced-use and lease projects related to structures for which Sheridan
VAMC maintains management responsibility or authority.

The intention of this construction safety program is to reduce the potential for injury and
illness to VA patients, employees and visitors that might result from unsafe construction
activities; to increase the level of construction safety expertise of VA employees; to
decrease the potential for serious Occupational Safety and Health Administration
(OSHA) violations; to provide a guideline for addressing safety-related construction
issues; and to reduce the potential for property and liability exposures due to
construction-related activities.

Proper application of this program will reduce the potential for liability, which could
result from construction accidents, life safety deficiencies or infection control failures.

4. Responsibility:

a.

Medical Center Director:



(1) Establish and monitor an effective facility construction safety program.

(2) Establish a multidisciplinary team (Construction Safety Committee) with
representatives from the following program areas:

e Infection Control

e Patient Safety

e Occupational Safety and Health

e Police

e Engineering

e Local Union Safety Representatives (from affected bargaining units)
e Contracting

e Green Environmental Management Systems (GEMS)

(3) Ensure appropriate staff receives training in construction safety.

(4) Ensure Competent Persons (CPs) are designated who have the necessary training,
experience and authority to carry out their responsibilities with respect to safety and
health during construction activities.

Note: OSHA Title 29 Code of Federal regulations (CFR) 1926.32(f) states

““competent person means one who is capable of identifying existing and predictable

hazards in the surroundings and working conditions which are unsanitary, hazardous

or dangerous to employees, and who has the authorization to take prompt corrective
measures to eliminate them.” Qualified VA staff must be appointed to serve as CP for
construction work performed by VA employees. The name and qualifications of the

CP must be identified in writing and noted in the minutes of the facility safety

committee (or equivalent body) responsible for the safety management functions as

defined under the Joint Commission on Accreditation Environment of Care Standard.

(5) Ensure the Construction Safety Committee functions to:

(a) Protect patients, visitors, and employees from traumatic injury, as well as
occupational and facility-associated infections.

(b) Oversee compliance with OSHA and State construction safety regulations.

(c) Oversee compliance with Environmental Protection Agency (EPA) and state
environmental regulations.

(d) Respond to, investigate and report violations of these policies to upper
management.

(6) Develop and implement a written facility policy addressing the responsibilities of the
Construction Safety Committee.

(7) Ensure that VA staff receives training as follows:

(a) Appointed CPs, Contracting Officer’s Technical Representatives (COTRs) and
facility Safety Program Managers complete OSHA’s 30-hour construction safety
course.

(b) Engineering supervisors and foremen who oversee construction work complete
OSHAs 10-hour or 30-hour construction safety course.

(8) Ensure that construction contracts awarded after July 31, 2005, specify that on-site
general and sub-contractor’s construction workers have completed the OSHA 10-
hour construction worker course, the 30-hour construction safety course, or other
relevant competency training, as determined by the VA CP with input from the
Construction Safety Committee. The determination for training is based on the
project hazards and complexity, State and Federal regulations and VA requirements.



. Associate Director: Has delegated responsibility from the medical center director, as
appropriate, for oversight of these policies.

Chief, Engineering Service:

(1) Has delegated responsibility from the associate director, as appropriate, for oversight
of these policies.

(2) Ensures policies are addressed by all sections of engineering having oversight of
construction.

Projects Section Chief:

(1) Works through safety and health staff, COTRs, maintenance staff, contractors and the
Construction Safety Committee to plan, coordinate and monitor the construction
safety program for all projects at the facility.

(2) Participates in OSHA’s 30-hour construction safety training and refresher courses.

(3) Participates in periodic inspections of construction sites to ensure compliance with
safety elements of the construction contract and performance of the program.

(4) Serves on the facility Construction Safety Committee/subcommittee to ensure
contract requirements meet the committee’s approval.

(5) Supports the CPs, Safety Officer, Infection Control Practitioner, Contracting Officer
and engineering staff in implementing the construction safety program.

(6) Works with contracting staff to ensure competent staff are assigned as COTRs to
oversee work.

Maintenance Supervisor:

(1) Participates in OSHA'’s 30-hour construction safety training and refresher courses.

(2) Participates in periodic inspections of in-house construction sites to ensure
compliance with safety elements of the construction contract and performance of the
program.

(3) Ensures in-house work forces have necessary training and competency for tasks being
performed.

Chief of Biomedical Engineering: Ensures all construction accomplished in support of
major equipment installations (as a part of the equipment purchase) are in compliance
with this policy and these procedures.

Contracting Officer:

(1) Participation in OSHA'’s 10-hour construction safety training and refresher courses is
encouraged.

(2) Ensures safety elements of this policy are included in each construction contract.

(3) Evaluates past safety records of prospective contractors and considers this
information in the contract award process.

(4) Serves on the facility Construction Safety Committee/subcommittee to ensure
contracts meet the committee’s requirements.

(5) Supports the CP, Safety Officer, Resident Engineer, and appropriate staff in
implementing the construction safety program.

(6) Works with the Projects Chief to assign competent COTRS as necessary.



h. Contracting Officer’s Technical Representative (COTR):

J-

(1) Participates in OSHA’s 30-hour construction safety training program and refresher
Ccourses.

(2) Is trained and designated as a CP for the purposes of this policy.

(3) As the team member most familiar with the technical aspects of his/her designated
project, inspects his/her projects on a daily basis to identify and document
deficiencies in the work including safety and infection control. Acts to correct
deficiencies on-the-spot whenever possible.

(4) Reports all deficiencies to the multi-disciplinary team whether corrected or not.

(5) Consults with other members of the team, as appropriate, to assure that all
deficiencies are handled properly.

(6) Consults with members of the team during design or planning to establish the risks to
be addressed and the degree of protection appropriate to the situation.

(7) Monitors compliance with relevant safety and health requirements by the contractor
in the field.

VA Competent Person (CP):

(1) Reviews project design submissions to assure project compliance with these policies.

(2) Monitors and inspects construction and renovation work sites weekly to assure
compliance with these policies.

(3) Maintains competence in the general inspection of work sites during construction,
renovation and maintenance, which fall under the purview of this policy.

(4) Maintains higher level of competency when serving as CP for VA staff performing
activities requiring CPs, such as fall protection, scaffolds and trenching. Note: The
VA CP does not take the place of the contractor’s competent person nor acts on their
behalf. The VA CP determines if the contractor is meeting VA standards and
contractual requirements for safety and OSHA compliance. When these standards
and contract requirements are not being met, the VA Contracting Officer’s Technical
Representative (COTR) and/or CP must take immediate action to prevent injury, non-
compliance, and/or property damage.

(5) Participates in OSHA’s 30-hour construction safety training and refresher courses.

(6) Ensures that the specific safety requirements for construction operations are
implemented and continuously observed during the course of all projects subject to
this policy.

(7) Participates in the VHA facility multidisciplinary team established for construction
safety.

(8) Conducts periodic inspections of construction sites to ensure compliance with safety
elements of the construction contract using the attached Job Safety Check Sheet.

(9) Approves corrective actions.

(10) Stops unsafe work or activities not complying with the contract or OSHA, and

notifies the Contracting Officer immediately.

(11) Communicates mainly with the contractor’s CP on questions of safety.

Occupational Safety and Health Staff (Safety Officer):
(1) Participates in OSHA'’s 30-hour construction safety training and refresher courses.



(2) Ensures that VHA policy for the construction safety program is implemented within
the Medical Center.

(3) Safety Manager chairs the Construction Safety Committee.

(4) Ensures necessary and relevant ILSMs (Interim Life Safety Measures) are established
and implemented. Conducts required additional training for compliance with
identified ILSMs.

(5) Renders technical advice and assistance as required in connection with life safety and
fire protection issues during construction and project design and development.

(6) Oversees compliance with OSHA and other relevant construction safety regulations.

(7) Ensures VAMC staff is trained as required by this memorandum.

(8) Ensures the construction safety program includes appropriate periodic construction
site hazard surveillance.

(9) Stops unsafe work or activities not complying with the contract or OSHA policy, and
notifies the Contracting Officer immediately.

Infection Control Program Manager/Infection Control Nurse:

(1) Advises and/or provides recommendations on exposure mitigation and the prevention
of facility associated infections in patients, staff, and visitors.

(2) Coordinates with the manager of each construction project (in-house and contract) to
conduct an Infection Control Risk Assessment (ICRA) during the planning and/or
design stage of the work. ICRAs must be documented in writing and focus on
eliminating, or minimizing, the risk of infection during construction and renovation
activities.

(3) Monitors infection control during construction activities as indicated in ICRA for that
project.

GEMS Coordinator:

(1) Provides guidance on environmental issues during design stage.

(2) Monitors contractor conformance to contract specifications, including environmental
compliance and pollution prevention.

m. The Construction Safety Committee (Multi-Disciplinary Team):

(1) Meets monthly when construction projects are on going and files reports to the
facility Environment of Care Committee.

(2) Determines the scope and depth of safety, infection control, environmental and
security procedures appropriate for all construction work.

(3) Develops threshold criteria for each level of intervention. For example, after review,
some projects may require only VA CP surveillance to ensure employee safety and
OSHA compliance, while other projects will require all disciplines to be involved.

(4) Ensures submittals for contract construction or renovation work include the names,
qualifications, and training dates for the contractors’ CPs designated to administer the
site-specific safety program, as well as the CPs for other activities as required by
OSHA regulation (such as scaffolds, cranes, excavations, etc.).

(5) Conducts Infection Control Risk Assessments (ICRA) using the attached ICRA
Matrix. Using current AIA Guidelines, the staff must conduct and document ICRA
for all construction projects during the design or planning stage of the work. ICRAs



must be documented in writing and focus on eliminating or minimizing the risk of
infection during construction and renovation activities. The complexity of the ICRA
report is determined by the complexity of the threats posed by the construction
project. Assigned VA staff, including resident engineers or project managers for
major construction, must maintain compliance during the construction phase of the
work.

(6) Identifies Interim Life Safety Measures (ILSMs). Facility safety and engineering
staff must ensure that ILSMs are implemented on all construction work in accordance
with The Joint Commission Environment of Care Standards. ILSMs are required
when construction activities pose significant temporary Life Safety Code deficiencies
or hazards. Each medical facility must have a local policy addressing ILSMs in
accordance with Joint Commission requirements. Implementing ILSMs is the
responsibility of the local medical facility and construction contractors in accordance
with VA Master Specification 01010, General Requirements.

(7) Participates in all phases of construction work from planning through completion.
This includes review and approval the construction plans, contract specifications, and
contract submittals related to construction safety and health and any other documents
that may assist in the implementation of an effective construction safety program.
The Construction Safety Committee must be involved early in the process and
continue oversight on a regular basis to avoid costly and disruptive delays.

(8) Ensures the construction safety program includes periodic construction site hazard
surveillance activities with appropriate membership, scope, and frequency for each
project as determined by the CP, the ILSMs and ICRA reports. Hazard surveillance
activities must be documented as to date, time, membership of the inspection team,
deficiencies, type of corrective action, and time and date of correction. Ensures
corrective actions are tracked to completion.

(9) Implements procedures to ensure general contractors exercise their responsibility for
ensuring subcontractors comply with this safety and health policy, and all other
related contract requirements.

(10) Ensures all contractors entering VA property comply with the security management
program. As a minimum, contractors must notify and obtain permission of the VA
Police, be identified by project and employer, and be restricted from unauthorized
access.

(11) Requires the contractors’ CPs to implement and maintain effective safety programs
that identify and control hazards that may cause injury or illness to VA patients,
staff, visitors, and contractor employees.

(12) Evaluates the effectiveness of the construction safety program in an annual report to
the facility safety committee.

Police and Security:

(1) Ensures all contractors entering VAMC property comply with the security
management program.

(2) Conducts periodic surveillance of site security and the integrity of barriers for
trenches and other hazards.
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Guidelines on Assessment and Remediation of Fungi in Indoor Environments, New York
City Department of Health, Bureau of Environmental and Occupational Disease
Epidemiology, at http://www.Ichd.org/environhealth/ag/pdfs/NY C%20DOH%20Guidelines.pdf

Infection Control During Construction. A Guide to Prevention and Joint Commission
Compliance, Wayne Hansen, Editor, Opus Communications, 2002.

OSHA Regulations for Construction Safety, 29 CFR 1926, available at:
http://www.osha.gov/

Comprehensive Accreditation Manual, The Joint Commission
VHA Directives 7700 and 7701, Occupational Safety and Health.
VHA Handbook 7701.1, Occupational Safety and Health Program Procedures.

Construction Safety Council, at: http://www.buildsafe.org/

VHA Directive 2004-012, Safety and Health During Construction Activities.

5. Responsible Official: Occupational Safety and Health Manager

els Steve W. Schlenker

for

Debra L. Hirschman
Medical Center Director

Attachments:
A. Job Safety Check Sheet

B.

ICRA Matrix


http://vaww.ceosh.med.va.gov./
http://www.lchd.org/environhealth/aq/pdfs/NYC%20DOH%20Guidelines.pdf
http://www.osha.gov/
http://www.buildsafe.org/

Attachment A
Sheridan Veterans Affairs Medical Center
Job Safety Check Sheet (Attachment 1, Safety 140-02)

Company: Division: Date: Time:
Job Name/Location: Job Number: Crew Size:
Type of Work: Weather: Temperature:
Inspected By: Title:
Grade 1to 5 N/A COMMENTS —Note
No (5 is Best) Improvements Needed:
A. Personal Protective Equipment:
1. Hard hats in use by all personnel. Al 12345
2. Eye protection in use by all personnel. A2 12345
3. Hearing protection (engineering controls, double protection for high noise areas, | A3 12345
rotation of employees).
4. Proper footgear and protective clothing. A4 12345
5. Fall protection in use. A5 12345
6. Respirators/face masks in good condition and used as required (medical A6 12345
evaluation and fit test).
B. Tools and Equipment:
1. Tools and equipment in good condition. B1 12345
2. All equipment properly guarded. B2 12345

3. Electrical equipment connected properly, grounded and in good condition; GFCI;; B3 12345
automatic magnetic cut-off for woodworking tools.

4. Air/sandblast hoses in good condition and properly wired. B4 12345
5. Compressors equipped with automatic shut-off. B5 12345
6. Ladders in good condition; tied back; extended 3 ft. beyond landing. B6 12345

C. Scaffolding: O Suspended O Tubular O Other (Rope Falls Not Permitted)

1. Scaffold in good repair; guardrails; toe boards and wire mesh in place. C1 12345

2. Counterweights marked with weight and in proper ratio. Cc2 12345

3. Scaffold tied back and tied in. C3 12345




4. Passageways under scaffold blocked.

ca

D. Hazardous Chemicals/Air Contaminants:

1. Hazard Communication Right-To-Know poster / written program on job.

D1

2. List of hazardous materials on job.

D2

3. Material Safety Data Sheets.

D3

4. Employees are familiar with program.

D4

5. Proper containers in use with correct labels.

D5

E. General:

1. Safe access to work area.

El

2. Good housekeeping and material storage.

E2

3. Barricades/debris protection/warning signs in place.

E3

4. Floor and wall openings properly protected.

E4

5. Shoring properly installed; engineer’s stamped drawings on job.

E5

6. Eye wash available.

E6

7. Fire extinguisher: Good condition; current inspection tag; within 50 ft.

E7

8. Firstaid: Kitand certified employees.

E8

9. Trucks: Safe/good condition; D.O.T. regulation compliance.

E9

F. Paperwork and Other Postings:

1. OSHA poster/log.

F1

2. Emergency phone number card.

F2

3. Drug-Free Workplace Policy Summary and poster (if applicable).

F3

4. Job logs and Job Safety Check Sheets.

F4

5. Site-Specific Safety Plan (if applicable).

F5




Attachment 2, Safety 140-02

Sheridan Veterans Affairs Medical Center
Infection Control Risk Assessment

Matrix of Precautions for Construction & Renovation

Step One: Using the following table, identify the Type (A-D) of Construction Project
Activity.

Inspection and Non-Invasive Activities.

Includes, but is not limited to:

e Removal of ceiling tiles for visual inspection limited to 1 tile per 50 square feet.

TYPE A . .

e Painting (but not sanding).

e Wall covering, electrical trim work, minor plumbing and activities that do not
generate dust or require cutting of walls or access to ceilings other than for
visual inspection.

Small scale, short duration activities that create minimal dust.

Includes, but is not limited to:

iFELE R Installation of telephone and computer cabling.

e Access to chase spaces.

e Cutting of walls or ceiling where dust migration can be controlled.

Work that generates a moderate to high level of dust or requires demolition or

removal of any fixed building components or assemblies.

Includes, but is not limited to:

e Sanding of walls for painting or wall covering.

. Removal of floor coverings, ceiling tiles and casework.

e New wall construction.

e Minor duct work or electrical work above ceilings.

e Major cabling activities.

e Any activity that cannot be completed within a single work shift.

Major demolition and construction projects.

Includes, but is not limited to:

EEE R Activities that require consecutive work shifts.
e Requires heavy demolition or removal of a complete cabling system.
e New construction.

Step One:




Step Two: Using the following table, identify the Patient Risk Groups that will be affected.

Low Risk Medium Risk High Risk Highest Risk
= Office areasj= Cardiology = CCU = Any area caring for
= Echocardiography |= Emergency Room imr_nuno-compromised
=  Endoscopy = Labor & Delivery patients -
= Nuclear Medicine [= Laboratories = BurnUnit
=  Physical Therapy (specimen) = Cardiac Cath Lab
* Radiology/MRI = Newborn Nursery =  Central Sterile Supply

= Respiratory Therapy|* Outpatient Surgery  |* Intensive Care Units

=  Pediatrics = Medical Unit
=  Pharmacy = Negative pressure
= Post Anesthesia Care isolation rooms
Unit = Oncology
= Surgical Units =  Operating rooms
including C-section
rooms

Step Two:

Step Three: Match the...

Patient Risk Group (Low, Medium, High, Highest) with the planned ...
Construction Project Type (A, B, C, D) on the following matrix, to find the ...
Class of Precautions (I, Il, 111 or IV) or level of infection control activities required.
(Class I-1V or Color-Coded Precautions are delineated on the following page.)

IC Matrix - Class of Precautions: Construction Project by Patient Risk
Construction Project Type

Patient Risk Group
LOW Risk Group
MEDIUM Risk Group
HIGH Risk Group

HIGHEST Risk Group

Note: Infection Control a
Level indicate that

roval will be required when the Construction Activity and Risk
or control procedures are necessary.

Step 3:




Description of Required Infection Control Precautions by Class

During Construction Project

CLASS
1

Upon Completion of Project

1.

2.

Execute work by methods to minimize
raising dust from construction operations.
Immediately replace a ceiling tile displaced
for visual inspection.

[S2IES)

. Provide active means to prevent airborne

dust from dispersing into atmosphere.

. Water mist work surfaces to control dust

while cutting.

3. Seal unused doors with duct tape.
. Block off and seal air vents.
. Place dust mat at entrance and exit of work

area.

. Remove or isolate HVAC system in areas

where work is being performed.

N

=

Wipe work surfaces with disinfectant.

. Contain construction waste before transport

in tightly covered containers.

. Wet mop and/or vacuum with HEPA

filtered vacuum before leaving work area.
Remove isolation of HVAC system in areas
where work is being performed.

. Remove or isolate HVAC system in area

where work is being done to prevent
contamination of duct system.

. Complete all critical barriers, i.e., sheetrock,

plywood, plastic, to seal area from non-
work area or implement control cube
method (cart with plastic covering and
sealed connection to work site with HEPA
vacuum for vacuuming prior to exit) before
construction begins.

. Maintain negative air pressure within work

site utilizing HEPA equipped air filtration
units.

. Contain construction waste before transport

in tightly covered containers.

. Cover transport receptacles or carts. Tape

covering unless solid lid.

. All personnel entering work site are

required to wear shoe covers. Shoe covers
must be changed each time the worker exits
the work area.

. Do not remove barriers from work area until

completed project is inspected by the
owner's Safety Section and Infection
Control Department, and thoroughly
cleaned by the owner's Environment
Services Department.

. Do not remove barriers from work area until

completed project is inspected by the
owner’s Safety Department and Infection
Control Department, and thoroughly
cleaned by the owner’s Environmental
Services Department.

. Remove barrier materials carefully to

minimize spreading of dirt and debris
associated with construction.

. Vacuum work area with HEPA filtered

vacuums.
Wet mop area with disinfectant.

. Remove isolation of HVAC system in areas

where work is being performed.




. Isolate HVAC system in area where work is
being done to prevent contamination of duct
system.

. Complete all critical barriers, i.e., sheetrock,
plywood, plastic, to seal area from non-
work area or implement control cube
method (cart with plastic covering and
sealed connection to work site with HEPA
vacuum for vacuuming prior to exit) before
construction begins.

. Maintain negative air pressure within work
site utilizing HEPA equipped air filtration
units.

. Seal holes, pipes, conduits and punctures
appropriately.

. Construct anteroom and require all

personnel to pass through this room so they

can be vacuumed using a HEPA vacuum
cleaner before leaving work site, or they
can wear cloth or paper coveralls that are
removed each time they leave the work
site.

. All personnel entering work site are
required to wear shoe covers. Shoe covers

must be changed each time the worker exits

the work area.

. Do not remove barriers from work area until

completed project is inspected by the
owner’s Safety Department and Infection
Control Department, and thoroughly
cleaned by the owner’s Environmental
Services Department.

[=Y

N

[*))

. Remove barrier material carefully to

minimize spreading of dirt and debris
associated with construction.

. Contain construction waste before transport

in tightly covered containers.

. Cover transport receptacles or carts. Tape

covering unless solid lid.

. Vacuum work area with HEPA filtered

vacuums.
Wet mop area with disinfectant.

. Remove isolation of HVAC system in areas

where work is being performed.

Step 4: 1dentify the areas surrounding the project area, assessing potential impact.

Unit Below | Unit Above Lateral Lateral Behind Front

Risk Group Risk Group Risk Group Risk Group Risk Group Risk Group




Step 5: Identify specific site of activity, e.g., patient rooms, medication room, etc.

Step 6: Identify issues related to: ventilation, plumbing, electrical, in terms of the occurrence
of probable outages.

Step 7: Identify containment measures, using prior assessment. What types of barriers (e.g.,
solids wall barriers)? Will HEPA filtration be required?

(Note: Renovation/construction area shall be isolated from the occupied areas during construction
and shall be negative with respect to surrounding areas.)

Step 8: Consider potential risk of water damage. Is there a risk due to compromising
structural integrity (e.g., wall, ceiling, roof)?

Step 9: Work hours - can or will the work be done during non-patient care hours?
Step 10: Do plans allow for adequate number of isolation/negative airflow rooms?
Step 11: Do the plans allow for the required number and type of hand washing sinks?

Step 12: Does the infection control staff agree with the minimum number of sinks for this
project? (Verify against AIA Guidelines for types and area.)

Step 13: Does the infection control staff agree with the plans relative to clean and soiled utility
rooms?

Step 14: Plan to discuss the following containment issues with the project team: traffic flow,
housekeeping, debris removal (how and when).

Appendix: Identify and communicate the responsibility for project monitoring that includes
infection control concerns and risks. The ICRA may be modified throughout the project.
Revisions must be communicated to the Project Manager.
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