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SECTION 00 01 15
LIST OF DRAWING SHEETS

The drawings listed below accompanying this specification form a part of

the contract.

Drawing No. Title

AO0.1 COVER SHEET
ARCHITECTURAL

Al.1 DEMOLITION AND FLOOR PLANS

AT7.1 DOOR AND FRAME SCHEDULE
PLUMBING

P1.1 PLUMING DEMO AND PLANS

P5.1 PUMP DETAILS

P5.2 PLUMING DETAILS
ELECTRICAL

El.1 ELECTRICAL PLAN

---END- - -
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SECTION 01 00 00
GENERAL REQUIREMENTS

1.1 GENERAL INTENTION
A. Contractor shall completely prepare site for building operations,
including demolition and removal of existing structures, and furnish
labor and materials and perform work to install water booster pumps for
SPD equipment on the 8™ floor of building 1 in Omaha as required by

drawings and specifications.

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

C. All employees of general contractor and subcontractors shall comply with
VA security management program and obtain permission of the VA police,
be identified by project and employer, and restricted from unauthorized
access.

D. Prior to commencing work, general contractor shall provide proof that a
OSHA certified “competent person” (CP) (29 CFR 1926.20(b) (2) will
maintain a presence at the work site whenever the general or
subcontractors are present.

E. Training:

1. All employees of general contractor or subcontractors shall have the
10-hour OSHA certified Construction Safety course or other relevant
competency training, as determined by VA CP with input from the ICRA
team.

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

start of work.

1.2 STATEMENT OF BID ITEM(S)
A. ITEM I, INSTALL BOOSTER PUMPS FOR SPD: Work includes general
construction, alterations, mechanical and electrical work, necessary

removal of existing structures and construction and certain other items.

1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR
A. AFTER AWARD OF CONTRACT, additional sets of drawings may be made by the
Contractor, at Contractor's expense from electronic documents made

available during solicitation.

1.4 CONSTRUCTION SECURITY REQUIREMENTS
A. Security Plan:

01 00 00 -4



06-11

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

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

Security Procedures:

1. General Contractor’s employees shall not enter the project site
without appropriate badge. They may also be subject to inspection of

their personal effects when entering or leaving the project site.

a.All employees of the contractor and subcontractor(s) must display
a contractor badge at all times on Medical Center property. The
COR will issue contractor badges as requested by the contractor.
The contractor shall be responsible for controlling and issuing
contractor badges, and shall return all badges to the COR at

contract completion or when requested by the COR.

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

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

4. VA reserves the right to close down or shut down the project site and
order General Contractor’s employees off the premises in the event of
a national emergency. The General Contractor may return to the site
only with the written approval of the Contracting Officer.

Guards: Not Used

Key Control:

1. The General Contractor shall provide duplicate keys and lock
combinations to the Project Manager for the purpose of security
inspections of every area of project including tool boxes and parked
machines and take any emergency action.

2. The General Contractor shall turn over all permanent lock cylinders
to the VA locksmith for permanent installation. See Section 08 71 00,
DOOR HARDWARE and coordinate.

Document Control:

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

shall submit an electronic security memorandum describing the

01 00 00 -5



06-11

approach to following goals and maintaining confidentiality of
“sensitive information”.

The General Contractor is responsible for safekeeping of all
drawings, project manual and other project information. This
information shall be shared only with those with a specific need to
accomplish the project.

These security documents shall not be removed or transmitted from the
project site without the written approval of Contracting Officer.

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

Notify Contracting Officer and Site Security Officer immediately when

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

F. Motor Vehicle Restrictions: Not Used

SPEC WRITER NOTE: Coordinate editing with
facility Safety Manager/Officer at VA
medical facilities. Edit subparagraphs C,
E, G, H, M, P and Q carefully as they
directly relate to interim life safety
measures required in or adjacent to
construction affecting occupied buildings
by the Joint Commission on Accreditation
of Healthcare Organizations. At other
sites, edit for project and delete // and
facility Safety // Manager // Officer//
provisions.

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) :
E84-2009............. Surface Burning Characteristics of Building
Materials

National Fire Protection Association (NFPA):

10-2010. ... vveenn Standard for Portable Fire Extinguishers

30-2008......ci. Flammable and Combustible Liquids Code

51B-2009............. Standard for Fire Prevention During Welding,
Cutting and Other Hot Work

T0-2011.....00vvvvn National Electrical Code

241-2009. ...t Standard for Safeguarding Construction,

Alteration, and Demolition Operations
Occupational Safety and Health Administration (OSHA):
29 CFR 1926.......... Safety and Health Regulations for Construction

B. Fire Safety Plan: Establish and maintain a fire protection program in

accordance with 29 CFR 1926. Prior to start of work, prepare a plan
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detailing project-specific fire safety measures, including periodic
status reports, and submit to Project Manager for review for compliance
with contract requirements in accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA AND SAMPLES Prior to any worker for the
contractor or subcontractors beginning work, they shall undergo a safety
briefing provided by the general contractor’s competent person per OSHA
requirements. This briefing shall include information on the
construction limits, VAMC safety guidelines, means of egress, break
areas, work hours, locations of restrooms, use of VAMC equipment, etc.
Documentation shall be provided to the Resident Engineer that
individuals have undergone contractor’s safety briefing.

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

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

Temporary Construction Partitions: Not Used

Temporary Heating and Electrical: Install, use and maintain
installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70.
Means of Egress: Do not block exiting for occupied buildings, including
paths from exits to roads. Minimize disruptions and coordinate with
Project Manager.

Egress Routes for Construction Workers: Maintain free and unobstructed
egress. Inspect daily. Report findings and corrective actions weekly to
Project 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.

Existing Fire Protection: Do not impair automatic sprinklers, smoke and
heat detection, and fire alarm systems, except for portions immediately
under construction, and temporarily for connections. Provide fire watch
for impairments more than 4 hours in a 24-hour period. Request
interruptions in accordance with Article, OPERATIONS AND STORAGE AREAS,
and coordinate with Project Manager.

Smoke Detectors: Prevent accidental operation. Remove temporary covers

at end of work operations each day. Coordinate with Project Manager.

01 00 00 -7



06-11

Hot Work: Perform and safeguard hot work operations in accordance with
NFPA 241 and NFPA 51B. Coordinate with Project Manager. Obtain permits
from facility COTR at least 24 hours in advance.

Fire Hazard Prevention and Safety Inspections: Inspect entire
construction areas weekly. Coordinate with, and report findings and
corrective actions weekly to Project 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.

Temporary buildings (e.g., storage sheds, shops, offices) and utilities
may be erected by the Contractor only with the approval of the
Contracting Officer and shall be built with labor and materials
furnished by the Contractor without expense to the Government. The
temporary buildings and utilities shall remain the property of the
Contractor and shall be removed by the Contractor at its expense upon
completion of the work. With the written consent of the Contracting
Officer, the buildings and utilities may be abandoned and need not be
removed.

The Contractor shall, under regulations prescribed by the Contracting
Officer, use only established roadways, or use temporary roadways
constructed by the Contractor when and as authorized by the Contracting
Officer. When materials are transported in prosecuting the work,
vehicles shall not be loaded beyond the loading capacity recommended by
the manufacturer of the vehicle or prescribed by any Federal, State, or
local law or regulation. When it is necessary to cross curbs or
sidewalks, the Contractor shall protect them from damage. The Contractor
shall repair or pay for the repair of any damaged curbs, sidewalks, or
roads.

(FAR 52.236-10)
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D. Working space and space available for storing materials shall be as
determined by the Project Manager.

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

F. Execute work so as to interfere as little as possible with normal
functioning of Medical Center as a whole, including operations of
utility services, fire protection systems and any existing equipment,
and with work being done by others. Use of equipment and tools that
transmit vibrations and noises through the building structure, are not
permitted in buildings that are occupied, during construction, jointly
by patients or medical personnel, and Contractor's personnel, except as
permitted by Project Manager 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.

G. Phasing: To insure such executions, Contractor shall furnish the Project
Manager with a schedule of approximate dates on which the Contractor
intends to accomplish work in each specific area of site, building or
portion thereof. In addition, Contractor shall notify the Project
Manager two weeks in advance of the proposed date of starting work in
each specific area of site, building or portion thereof.

H. Utilities Services: Maintain existing utility services for Medical
Center at all times. Provide temporary facilities, labor, materials,
equipment, connections, and utilities to assure uninterrupted services.
Where necessary to cut existing water, steam, gases, sewer or air pipes,
or conduits, wires, cables, etc. of utility services or of fire
protection systems and communications systems (including telephone),
they shall be cut and capped at suitable places where shown; or, in
absence of such indication, where directed by Project Manager.

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 Project Manager. Electrical
work shall be accomplished with all affected circuits or equipment
de-energized. When an electrical outage cannot be accomplished, work
on any energized circuits or equipment shall not commence without the
Medical Center Director’s prior knowledge and written approval. Refer
to specification Sections 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS.
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2. Contractor shall submit a request to interrupt any such services to
Project Manager, in writing, 48 hours in advance of proposed
interruption. Request shall state reason, date, exact time of, and
approximate duration of such interruption.

3. Contractor will be advised (in writing) of approval of request, or of
which other date and/or time such interruption will cause least
inconvenience to operations of Medical Center. Interruption time
approved by Medical Center may occur at other than Contractor's
normal working hours.

4., Major interruptions of any system must be requested, in writing, at
least 15 calendar days prior to the desired time and shall be
performed as directed by the Resident Engineer.

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

6. Whenever it is required that a connection fee be paid to a public
utility provider for new permanent service to the construction
project, for such items as water, sewer, electricity, gas or steam,
payment of such fee shall be the responsibility of the Government and
not the Contractor.

I. Abandoned Lines: All service lines such as wires, cables, conduits,
ducts, pipes and the like, and their hangers or supports, which are to
be abandoned but are not required to be entirely removed, shall be
sealed, capped or plugged. The lines shall not be capped in finished
areas, but shall be removed and sealed, capped or plugged in ceilings,
within furred spaces, in unfinished areas, or within walls or
partitions; so that they are completely behind the finished surfaces.

J. 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.

K. Coordinate the work for this contract with other construction operations

as directed by Project Manager.

1.7 ALTERATIONS: NOT USED

1.8 INFECTION PREVENTION MEASURES
A. Implement the requirements of VAMC’s Infection Control Risk Assessment

(ICRA) team. ICRA Group may monitor dust in the vicinity of the
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construction work and require the Contractor to take corrective action

immediately if the safe levels are exceeded.

Establish and maintain a dust control program as part of the

contractor’s infection preventive measures in accordance with the

guidelines provided by ICRA Group.

1. All personnel involved in the construction or renovation activity
shall be educated and trained in infection prevention measures
established by the medical center.

Medical center Infection Control personnel shall monitor for airborne

disease (e.g. aspergillosis) as appropriate during construction. A

baseline of conditions may be established by the medical center prior to

the start of work and periodically during the construction stage to
determine impact of construction activities on indoor air quality. In
addition:

1. The Project Manager and VAMC Infection Control personnel shall review
pressure differential monitoring documentation to verify that
pressure differentials in the construction zone and in the patient-
care rooms are appropriate for their settings. The requirement for
negative air pressure in the construction zone shall depend on the
location and type of activity. Upon notification, the contractor
shall implement corrective measures to restore proper pressure
differentials as needed.

2. In case of any problem, the medical center, along with assistance
from the contractor, shall conduct an environmental assessment to
find and eliminate the source.

In general, following preventive measures shall be adopted during

construction to keep down dust and prevent mold.

1. Dampen debris to keep down dust and provide temporary construction
partitions in existing structures where directed by Project Manager.
Blank off ducts and diffusers to prevent circulation of dust into
occupied areas during construction.

2. Do not perform dust producing tasks within occupied areas without the
approval of the Project Manager. For construction in any areas that
will remain jointly occupied by the medical Center and Contractor’s
workers, the Contractor shall:

a. Provide dust proof fire-rated temporary drywall construction
barriers to completely separate construction from the operational
areas of the hospital in order to contain dirt debris and dust.
Barriers shall be sealed and made presentable on hospital occupied
side. Install a self-closing rated door in a metal frame,

commensurate with the partition, to allow worker access. Maintain
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negative air at all times. A fire retardant polystyrene, 6-mil
thick or greater plastic barrier meeting local fire codes may be
used where dust control is the only hazard, and an agreement is
reached with the Project Manager and Medical Center.

HEPA filtration is required where the exhaust dust may reenter the
breathing zone. Contractor shall verify that construction exhaust
to exterior is not reintroduced to the medical center through
intake vents, or building openings. Install HEPA (High Efficiency
Particulate Accumulator) filter vacuum system rated at 95% capture
of 0.3 microns including pollen, mold spores and dust particles.
Insure continuous negative air pressures occurring within the work
area. HEPA filters should have ASHRAE 85 or other prefilter to
extend the useful life of the HEPA. Provide both primary and
secondary filtrations units. Exhaust hoses shall be heavy duty,
flexible steel reinforced and exhausted so that dust is not
reintroduced to the medical center.

Adhesive Walk-off/Carpet Walk-off Mats, minimum 600mm x 900mm (24"
X 36”), shall be used at all interior transitions from the
construction area to occupied medical center area. These mats
shall be changed as often as required to maintain clean work areas
directly outside construction area at all times.

Vacuum and wet mop all transition areas from construction to the
occupied medical center at the end of each workday. Vacuum shall
utilize HEPA filtration. Maintain surrounding area frequently.
Remove debris as they are created. Transport these outside the
construction area in containers with tightly fitting lids.

The contractor shall not haul debris through patient-care areas
without prior approval of the Project Manager and the Medical
Center. When, approved, debris shall be hauled in enclosed dust
proof containers or wrapped in plastic and sealed with duct tape.
No sharp objects should be allowed to cut through the plastic.
Wipe down the exterior of the containers with a damp rag to remove
dust. All equipment, tools, material, etc. transported through
occupied areas shall be made free from dust and moisture by
vacuuming and wipe down.

Using a HEPA vacuum, clean inside the barrier and vacuum ceiling
tile prior to replacement. Any ceiling access panels opened for
investigation beyond sealed areas shall be sealed immediately when
unattended.

There shall be no standing water during construction. This

includes water in equipment drip pans and open containers within
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the construction areas. All accidental spills must be cleaned up
and dried within 12 hours. Remove and dispose of porous materials
that remain damp for more than 72 hours.

h. At completion, remove construction barriers and ceiling protection
carefully, outside of normal work hours. Vacuum and clean all
surfaces free of dust after the removal.

Final Cleanup:

1. Upon completion of project, or as work progresses, remove all
construction debris from above ceiling, vertical shafts and utility
chases that have been part of the construction.

2. Perform HEPA vacuum cleaning of all surfaces in the construction
area. This includes walls, ceilings, cabinets, furniture (built-in or

free standing), partitions, flooring, etc.

1.9 DISPOSAL AND RETENTION

A.

Materials and equipment accruing from work removed and from demolition
of buildings or structures, or parts thereof, shall be disposed of as
follows:

1. Reserved items which are to remain property of the Government are
identified by attached tags or as items to be stored. Items that
remain property of the Government shall be removed or dislodged from
present locations in such a manner as to prevent damage which would
be detrimental to re-installation and reuse. Store such items where
directed by Resident Engineer.

2. Items not reserved shall become property of the Contractor and be
removed by Contractor from Medical Center.

3. Items of portable equipment and furnishings located in rooms and
spaces in which work is to be done under this contract shall remain
the property of the Government. When rooms and spaces are vacated by
the Department of Veterans Affairs during the alteration period, such
items which are NOT required by drawings and specifications to be
either relocated or reused will be removed by the Government in

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

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

A.

The Contractor shall preserve and protect all structures, equipment, and
vegetation (such as trees, shrubs, and grass) on or adjacent to the work
site, which are not to be removed and which do not unreasonably
interfere with the work required under this contract. The Contractor
shall only remove trees when specifically authorized to do so, and shall

avoid damaging vegetation that will remain in place. If any limbs or
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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)

1.11 RESTORATION

A.

Remove, cut, alter, replace, patch and repair existing work as necessary
to install new work. Except as otherwise shown or specified, do not cut,
alter or remove any structural work, and do not disturb any ducts,
plumbing, steam, gas, or electric work without approval of the Project
Manager. Existing work to be altered or extended and that is found to be
defective in any way, shall be reported to the Project Manager before it
is disturbed. Materials and workmanship used in restoring work, shall
conform in type and gquality 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
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"
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(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS" (FAR
52.236-2) .
PHYSICAL DATA: NOT USED

PROFESSIONAL SURVEYING SERVICES: NOT USED

LAYOUT OF WORK: NOT USED
AS-BUILT DRAWINGS

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 Resident Engineer's review, as often as requested.
Contractor shall deliver two approved completed sets of as-built
drawings to the Project Manager within 15 calendar days after each
completed phase and after the acceptance of the project by the Project
Manager

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

USE OF ROADWAYS

For hauling, use only established public roads and roads on Medical
Center property and, when authorized by the Project Manager, such
temporary roads which are necessary in the performance of contract work.
When necessary to cross curbing, sidewalks, or similar construction,

they must be protected by well-constructed bridges.

RESIDENT ENGINEER'S FIELD OFFICE: NOT USED
TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT: NOT USED
TEMPORARY USE OF EXISTING ELEVATORS

Use of existing elevators for handling building materials and

Contractor's personnel will be permitted subject to following

provisions:

1. Contractor makes all arrangements with the Project Manager for use of
elevators. The Resident Engineer will ascertain that elevators are in
proper condition. Contractor may use elevator #5 in Building #1 for

daily.

TEMPORARY USE OF NEW ELEVATORS: NOT USED
TEMPORARY TOILETS: NOT USED
AVAILABILITY AND USE OF UTILITY SERVICES

The Government shall make all reasonably required amounts of utilities
available to the Contractor from existing outlets and supplies, as

specified in the contract.
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1.23 NEW TELEPHONE EQUIPMENT: NOT USED

1.24 TESTS

A.

Pre-test mechanical and electrical equipment and systems and make
corrections required for proper operation of such systems before
requesting final tests. Final test will not be conducted unless
pre-tested.

Conduct final tests required in various sections of specifications in
presence of an authorized representative of the Contracting Officer.
Contractor shall furnish all labor, materials, equipment, instruments,
and forms, to conduct and record such tests.

Mechanical and electrical systems shall be balanced, controlled and
coordinated. A system is defined as the entire complex which must be
coordinated to work together during normal operation to produce results
for which the system is designed. For example, air conditioning supply
air is only one part of entire system which provides comfort conditions
for a building. Other related components are return air, exhaust air,
steam, chilled water, refrigerant, hot water, controls and electricity,
etc. Another example of a complex which involves several components of
different disciplines is a boiler installation. Efficient and acceptable
boiler operation depends upon the coordination and proper operation of
fuel, combustion air, controls, steam, feedwater, condensate and other
related components.

All related components as defined above shall be functioning when any
system component is tested. Tests shall be completed within a reasonably
short period of time during which operating and environmental conditions
remain reasonably constant.

Individual test result of any component, where required, will only be
accepted when submitted with the test results of related components and

of the entire system.

1.25 INSTRUCTIONS

A.

Contractor shall furnish Maintenance and Operating manuals 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 Resident Engineer
coincidental with the delivery of the equipment to the job site. Manuals
shall be complete, detailed guides for the maintenance and operation of
equipment. They shall include complete information necessary for

starting, adjusting, maintaining in continuous operation for long
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periods of time and dismantling and reassembling of the complete units
and sub-assembly components. Manuals shall include an index covering all
component parts clearly cross-referenced to diagrams and illustrations.
Illustrations shall include "exploded" views showing and identifying
each separate item. Emphasis shall be placed on the use of special tools
and instruments. The function of each piece of equipment, component,
accessory and control shall be clearly and thoroughly explained. All
necessary precautions for the operation of the equipment and the reason
for each precaution shall be clearly set forth. Manuals must reference
the exact model, style and size of the piece of equipment and system
being furnished. Manuals referencing equipment similar to but of a
different model, style, and size than that furnished will not be
accepted.

C. Instructions: Contractor shall provide qualified, factory-trained
manufacturers' representatives to give detailed instructions to assigned
Department of Veterans Affairs personnel in the operation and complete
maintenance for each piece of equipment. All such training will be at
the job site. These requirements are more specifically detailed in the
various technical sections. Instructions for different items of
equipment that are component parts of a complete system, shall be given
in an integrated, progressive manner. All instructors for every piece of
component equipment in a system shall be available until instructions
for all items included in the system have been completed. This is to
assure proper instruction in the operation of inter-related systems. All
instruction periods shall be at such times as scheduled by the Resident
Engineer and shall be considered concluded only when the Resident
Engineer is satisfied in regard to complete and thorough coverage. The
Department of Veterans Affairs reserves the right to request the removal
of, and substitution for, any instructor who, in the opinion of the
Resident Engineer, does not demonstrate sufficient qualifications in

accordance with requirements for instructors above.

1.26 GOVERNMENT-FURNISHED PROPERTY: NOT USED

1.27 RELOCATED EQUIPMENT: NOT USED

1.28 STORAGE SPACE FOR DEPARTMENT OF VETERANS AFFAIRS EQUIPMENT: NOT USED
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.29 CONSTRUCTION SIGN

A. Provide a Construction for each entrance to contractors work site. Sign
shall read “Danger Construction Site Keep Out” or alternate sign as

approved by the Project Manager.

.30 SAFETY SIGN: NOT USED

.31 PHOTOGRAPHIC DOCUMENTATION: NOT USED

.32 FINAL ELEVATION DIGITAL IMAGES: NOT USED
.33 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 Resident Engineer verbally, and then with a

written follow up.
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SECTION 01 33 23
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES

Refer to Articles titled SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION
(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91), in GENERAL
CONDITIONS.

For the purposes of this contract, samples, test reports, certificates,
and manufacturers' literature and data shall also be subject to the
previously referenced requirements. The following text refers to all

items collectively as SUBMITTALS.

Submit for approval, all of the items specifically mentioned under the
separate sections of the specification, with information sufficient to
evidence full compliance with contract requirements. Materials,
fabricated articles and the like to be installed in permanent work shall
equal those of approved submittals. After an item has been approved, no

change in brand or make will be permitted unless:

Satisfactory written evidence is presented to, and approved by
Contracting Officer, that manufacturer cannot make scheduled delivery of
approved item or;

Item delivered has been rejected and substitution of a suitable item is
an urgent necessity or;

Other conditions become apparent which indicates approval of such
substitute item to be in best interest of the Government.

Forward submittals in sufficient time to permit proper consideration and
approval action by Government. Time submission to assure adequate lead
time for procurement of contract - required items. Delays attributable
to untimely and rejected submittals will not serve as a basis for

extending contract time for completion.

Submittals will be reviewed for compliance with contract requirements by
Project Manager, and action thereon will be taken by COTR on behalf of
the Contracting Officer.

Upon receipt of submittals, Project Manager will assign a file number
thereto. Contractor, in any subsequent correspondence, shall refer to
this file and identification number to expedite replies relative to

previously approved or disapproved submittals.

The Government reserves the right to require additional submittals,
whether or not particularly mentioned in this contract. If additional
submittals beyond those required by the contract are furnished pursuant

to request therefor by Contracting Officer, adjustment in contract price
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and time will be made in accordance with Articles titled CHANGES (FAR
52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88) of the GENERAL
CONDITIONS.

Schedules called for in specifications and shown on shop drawings shall
be submitted for use and information of Department of Veterans Affairs
and Architect-Engineer. However, the Contractor shall assume
responsibility for coordinating and verifying schedules. The Contracting
Officer and Architect- Engineer assumes no responsibility for checking
schedules or layout drawings for exact sizes, exact numbers and detailed

positioning of items.

Submittals must be submitted by Contractor only and shipped prepaid.
Contracting Officer assumes no responsibility for checking quantities or

exact numbers included in such submittals.

Submit samples in single units unless otherwise specified. Submit shop
drawings, schedules, manufacturers' literature and data, and
certificates in duplicate, except where a greater number is specified.
Submittals will receive consideration only when covered by a transmittal
letter signed by Contractor. Letter shall be sent via first class mail
FAX, or email and shall contain the list of items, name of Medical
Center, name of Contractor, contract number, applicable specification
paragraph numbers, applicable drawing numbers (and other information
required for exact identification of location for each item),
manufacturer and brand, ASTM or Federal Specification Number (if any)
and such additional information as may be required by specifications for
particular item being furnished. In addition, catalogs shall be marked
to indicate specific items submitted for approval.

1. A copy of letter must be enclosed with items, and any items received
without identification letter will be considered "unclaimed goods"
and held for a limited time only.

2. Each sample, certificate, manufacturers' literature and data shall be
labeled to indicate the name and location of the Medical Center, name
of Contractor, manufacturer, brand, contract number and ASTM or
Federal Specification Number as applicable and location(s) on
project.

3. Required certificates shall be signed by an authorized representative
of manufacturer or supplier of material, and by Contractor.

If submittal samples have been disapproved, resubmit new samples as soon

as possible after notification of disapproval. Such new samples shall be

marked "Resubmitted Sample" in addition to containing other previously

specified information required on label and in transmittal letter.
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Approved samples will be kept on file by the Project Manager at the site
until completion of contract, at which time such samples will be
delivered to Contractor as Contractor's property. Where noted in
technical sections of specifications, approved samples in good condition
may be used in their proper locations in contract work. At completion of
contract, samples that are not approved will be returned to Contractor
only upon request and at Contractor's expense. Such request should be
made prior to completion of the contract. Disapproved samples that are
not requested for return by Contractor will be discarded after
completion of contract.

Samples, shop drawings, test reports, certificates and manufacturers'

literature and data, shall be submitted for approval to
Gary Stuckenschmidt
VA Nebraska Western Iowa Health Care System
4101 Woolworth Avenue, Bldg 4, Mail Code 138

Omaha, NE 68105
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SECTION 01 42 19
REFERENCE STANDARDS

PART 1 - GENERAL

1.1 DESCRIPTION
This section specifies the availability and source of references and
standards specified in the project manual under paragraphs APPLICABRLE
PUBLICATIONS and/or shown on the drawings.

1.2 AVAILABILITY OF SPECIFICATIONS LISTED IN THE GSA INDEX OF FEDERAL
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS FPMR PART 101-29
(FAR 52.211-1) (AUG 1998)

A. The GSA Index of Federal Specifications, Standards and Commercial Item
Descriptions, FPMR Part 101-29 and copies of specifications, standards,
and commercial item descriptions cited in the solicitation may be
obtained for a fee by submitting a request to - GSA Federal Supply
Service, Specifications Section, Suite 8100, 470 East L’Enfant Plaza,
SW, Washington, DC 20407, Telephone (202) 619-8925, Facsimile (202) 619-
8978.

B. If the General Services Administration, Department of Agriculture, or
Department of Veterans Affairs issued this solicitation, a single copy
of specifications, standards, and commercial item descriptions cited in
this solicitation may be obtained free of charge by submitting a request
to the addressee in paragraph (a) of this provision. Additional copies
will be issued for a fee.

1.3 AVAILABILITY FOR EXAMINATION OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX
OF FEDERAL SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS
(FAR 52.211-4) (JUN 1988)

The specifications and standards cited in this solicitation can be
examined at the following location:

DEPARMENT OF VETERANS AFFAIRS

Office of Construction & Facilities Management

Facilities Quality Service (00CFM1A)

425 Eye Street N.W, (sixth floor)

Washington, DC 20001

Telephone Numbers: (202) 632-5249 or (202) 632-5178

Between 9:00 AM - 3:00 PM

1.4 AVAILABILITY OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX OF FEDERAL
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS (FAR 52.211-3)
(JUN 1988)

The specifications cited in this solicitation may be obtained from the
associations or organizations listed below.
AA Aluminum Association Inc.

http://www.aluminum.org
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AAMA

AAN

AASHTO

AATCC

ACGIH

ACI

ACPA

ACPPA

ADC

AGA

AGC

AGMA

AHAM

AISC

AISI

AITC

AMCA

ANLA

ANSI

09-11

Associated Air Balance Council

http://www.aabchqg.com

American Architectural Manufacturer's Association

http://www.aamanet.org

American Nursery and Landscape Association

http://www.anla.org

American Association of State Highway and Transportation Officials

http://www.aashto.org

American Association of Textile Chemists and Colorists

http://www.aatcc.org

American Conference of Governmental Industrial Hygienists

http://www.acgih.org

American Concrete Institute

http://www.aci-int.net

American Concrete Pipe Association

http://www.concrete-pipe.org

American Concrete Pressure Pipe Association

http://www.acppa.org

Air Diffusion Council

http://flexibleduct.org

American Gas Association

http://www.aga.org

Associated General Contractors of America

http://www.agc.org

American Gear Manufacturers Association, Inc.

http://www.agma.org

Association of Home Appliance Manufacturers

http://www.aham.org

American Institute of Steel Construction

http://www.aisc.org

American Iron and Steel Institute

http://www.steel.org

American Institute of Timber Construction

http://www.aitc-glulam.org

Air Movement and Control Association, Inc.

http://www.amca.org

American Nursery & Landscape Association

http://www.anla.org

American National Standards Institute, Inc.

http://www.ansi.org
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APA The Engineered Wood Association

http://www.apawood.org

ART Air-Conditioning and Refrigeration Institute

http://www.ari.org

ASAE American Society of Agricultural Engineers

http://www.asae.org

ASCE American Society of Civil Engineers

http://www.asce.org

ASHRAE American Society of Heating, Refrigerating, and
Air-Conditioning Engineers

http://www.ashrae.org

ASME American Society of Mechanical Engineers

http://www.asme.org

ASSE American Society of Sanitary Engineering

http://www.asse-plumbing.org

ASTM American Society for Testing and Materials

http://www.astm.org

AWI Architectural Woodwork Institute
http://www.awinet.org

AWS American Welding Society
http://www.aws.org

AWWA American Water Works Association

http://www.awwa.org

BHMA Builders Hardware Manufacturers Association
http://www.buildershardware.com

BIA Brick Institute of America

http://www.bia.org

CAGI Compressed Air and Gas Institute
http://www.cagi.org

CGA Compressed Gas Association, Inc.
http://www.cganet.com
CI The Chlorine Institute, Inc.

http://www.chlorineinstitute.org

CISCA Ceilings and Interior Systems Construction Association
http://www.cisca.org

CISPI Cast Iron Soil Pipe Institute

http://www.cispi.org

CLFMI Chain Link Fence Manufacturers Institute

http://www.chainlinkinfo.org

CPMB Concrete Plant Manufacturers Bureau

http://www.cpmb.org
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CRA California Redwood Association

http://www.calredwood.org

CRSI Concrete Reinforcing Steel Institute

http://www.crsi.org

CTI Cooling Technology Institute
http://www.cti.org

DHI Door and Hardware Institute

http://www.dhi.org

EGSA Electrical Generating Systems Association

http://www.egsa.org

EEI Edison Electric Institute
http://www.eeil.org

EPA Environmental Protection Agency

http://www.epa.gov

ETL ETL Testing Laboratories, Inc.
http://www.etl.com

FAA Federal Aviation Administration

http://www.faa.gov

FCC Federal Communications Commission
http://www.fcc.gov
FPS The Forest Products Society

http://www.forestprod.org

GANA Glass Association of North America

http://www.cssinfo.com/info/gana.html/

FM Factory Mutual Insurance

http://www.fmglobal.com

GA Gypsum Association

http://www.gypsum.org

GSA General Services Administration
http://www.gsa.gov
HI Hydraulic Institute

http://www.pumps.org

HPVA Hardwood Plywood & Veneer Association

http://www.hpva.org

ICBO International Conference of Building Officials

http://www.icbo.org

ICEA Insulated Cable Engineers Association Inc.

http://www.icea.net

\ICAC Institute of Clean Air Companies

http://www.icac.com
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IEEE Institute of Electrical and Electronics Engineers

http://www.leee.org)\

IMSA International Municipal Signal Association

http://www.imsasafety.org

IPCEA Insulated Power Cable Engineers Association
NBMA Metal Buildings Manufacturers Association

http://www.mbma.com

MSS Manufacturers Standardization Society of the Valve and Fittings
Industry Inc.
http://www.mss-hqg.com

NAAMM National Association of Architectural Metal Manufacturers

http://www.naamm.org

NAPHCC Plumbing-Heating-Cooling Contractors Association

http://www.phccweb.org.org

NBS National Bureau of Standards
See - NIST
NBBPVI National Board of Boiler and Pressure Vessel Inspectors

http://www.nationboard.org

NEC National Electric Code
See - NFPA National Fire Protection Association
NEMA National Electrical Manufacturers Association

http://www.nema.org

NEPA National Fire Protection Association

http://www.nfpa.org

NHLA National Hardwood Lumber Association
http://www.natlhardwood.org
NIH National Institute of Health

http://www.nih.gov
NIST National Institute of Standards and Technology

http://www.nist.gov

NLMA Northeastern Lumber Manufacturers Association, Inc.

http://www.nelma.org

NPA National Particleboard Association
18928 Premiere Court
Gaithersburg, MD 20879
(301) 670-0604

NSF National Sanitation Foundation

http://www.nsf.org

NWWDA Window and Door Manufacturers Association

http://www.nwwda.org
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OSHA Occupational Safety and Health Administration
Department of Labor

http://www.osha.gov

PCA Portland Cement Association

http://www.portcement.org

PCI Precast Prestressed Concrete Institute
http://www.pci.org
PPI The Plastic Pipe Institute

http://www.plasticpipe.org

PEI Porcelain Enamel Institute, Inc.

http://www.porcelainenamel.com

PTI Post-Tensioning Institute

http://www.post-tensioning.org

RFCI The Resilient Floor Covering Institute

http://www.rfci.com

RIS Redwood Inspection Service
See - CRA
RMA Rubber Manufacturers Association, Inc.

http://www.rma.org

SCMA Southern Cypress Manufacturers Association

http://www.cypressinfo.org

SDI Steel Door Institute
http://www.steeldoor.org

IGMA Insulating Glass Manufacturers Alliance
http://www.igmaonline.org

SJI Steel Joist Institute

http://www.steeljoist.org
SMACNA Sheet Metal and Air-Conditioning Contractors

National Association, Inc.

http://www.smacna.org

SSPC The Society for Protective Coatings
http://www.sspc.org
STI Steel Tank Institute

http://www.steeltank.com
SWI Steel Window Institute

http://www.steelwindows.com

TCA Tile Council of America, Inc.

http://www.tileusa.com

TEMA Tubular Exchange Manufacturers Association

http://www.tema.org
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TPI

UBC

UL

ULC

WCLIB

WRCLA

WWPA

Truss Plate Institute, Inc.

583 D'Onofrio Drive; Suite
Madison, WI 53719

(608) 833-5900

The Uniform Building Code
See ICBO

Underwriters' Laboratories

http://www.ul.com

Underwriters' Laboratories

http://www.ulc.ca
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200

Incorporated

of Canada

West Coast Lumber Inspection Bureau

6980 SW Varns Road, P.0O. Box 23145

Portland, OR 97223
(503) 639-0651

Western Red Cedar Lumber Association

P.O. Box 120786
New Brighton, MN 55112
(612) 633-4334

Western Wood Products Association

http://www.wwpa.org

---END- - -
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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT
PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the requirements for the management of non-

hazardous building construction and demolition waste.

09-10

B. Waste disposal in landfills shall be minimized to the greatest extent

possible. Of the inevitable waste that is generated, as much of the

waste material as economically feasible shall be salvaged, recycled or

reused.

C. Contractor shall use all reasonable means to divert construction and

demolition waste from landfills and incinerators, and facilitate their

salvage and recycle not limited to the following:
Waste Management Plan development and implementation.

Techniques to minimize waste generation.

1

2

3. Sorting and separating of waste materials.

4. Salvage of existing materials and items for reuse or resale.
5

Recycling of materials that cannot be reused or sold.

D. At a minimum the following waste categories shall be diverted from

etc) .

landfills:

1. Soil.

2. Inerts (eg, concrete, masonry and asphalt).

3. Clean dimensional wood and palette wood.

4. Green waste (biodegradable landscaping materials).

5. Engineered wood products (plywood, particle board and I-joists,

6. Metal products (eg, steel, wire, beverage containers, copper, etc).
7. Cardboard, paper and packaging.

8. Bitumen roofing materials.

NeJ

Plastics (eg, ABS, PVC).
10. Carpet and/or pad.
11. Gypsum board.
12. Insulation.
13. Paint.
14. Fluorescent lamps.
1.2 RELATED WORK
A. Section 02 41 00, DEMOLITION.
B. Section 01 00 00, GENERAL REQUIREMENTS.
C. Lead Based Paint: Not used
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1.3 QUALITY ASSURANCE

A.

Contractor shall practice efficient waste management when sizing,
cutting and installing building products. Processes shall be employed to
ensure the generation of as little waste as possible. Construction
/Demolition waste includes products of the following:

1. Excess or unusable construction materials.

Packaging used for construction products.

Poor planning and/or layout.

Construction error.

Over ordering.

Weather damage.

Contamination.

O J o U W N

Mishandling.

9. Breakage.

Establish and maintain the management of non-hazardous building
construction and demolition waste set forth herein. Conduct a site
assessment to estimate the types of materials that will be generated by
demolition and construction.

Not used

Contractor shall be responsible for implementation of any special
programs involving rebates or similar incentives related to recycling.
Any revenues or savings obtained from salvage or recycling shall accrue
to the contractor.

Contractor shall provide all demolition, removal and legal disposal of
materials. Contractor shall ensure that facilities used for recycling,
reuse and disposal shall be permitted for the intended use to the extent
required by local, state, federal regulations. The Whole Building Design
Guide website http://www.wbdg.org provides a Construction Waste
Management Database that contains information on companies that haul,

collect, and process recyclable debris from construction projects.

1.4 TERMINOLOGY

A.

Class III Landfill: A landfill that accepts non-hazardous resources such
as household, commercial and industrial waste resulting from
construction, remodeling, repair and demolition operations.

Clean: Untreated and unpainted; uncontaminated with adhesives, oils,
solvents, mastics and like products.

Construction and Demolition Waste: Includes all non-hazardous resources
resulting from construction, remodeling, alterations, repair and
demolition operations.

Dismantle: The process of parting out a building in such a way as to

preserve the usefulness of its materials and components.
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Disposal: Acceptance of solid wastes at a legally operating facility for
the purpose of land filling (includes Class III landfills and inert
fills).

Inert Backfill Site: A location, other than inert fill or other disposal

facility, to which inert materials are taken for the purpose of filling

an excavation, shoring or other soil engineering operation.

Inert Fill: A facility that can legally accept inert waste, such as

asphalt and concrete exclusively for the purpose of disposal.

Inert Solids/Inert Waste: Non-liquid solid resources including, but not

limited to, soil and concrete that does not contain hazardous waste or

soluble pollutants at concentrations in excess of water-quality
objectives established by a regional water board, and does not contain
significant quantities of decomposable solid resources.

Mixed Debris: Loads that include commingled recyclable and non-

recyclable materials generated at the construction site.

Mixed Debris Recycling Facility: A solid resource processing facility

that accepts loads of mixed construction and demolition debris for the

purpose of recovering re-usable and recyclable materials and disposing
non-recyclable materials.

Permitted Waste Hauler: A company that holds a valid permit to collect

and transport solid wastes from individuals or businesses for the

purpose of recycling or disposal.

Recycling: The process of sorting, cleansing, treating, and

reconstituting materials for the purpose of using the altered form in

the manufacture of a new product. Recycling does not include burning,
incinerating or thermally destroying solid waste.

1. On-site Recycling - Materials that are sorted and processed on site
for use in an altered state in the work, i.e. concrete crushed for
use as a sub-base in paving.

2. Off-site Recycling - Materials hauled to a location and used in an
altered form in the manufacture of new products.

Recycling Facility: An operation that can legally accept materials for

the purpose of processing the materials into an altered form for the

manufacture of new products. Depending on the types of materials
accepted and operating procedures, a recycling facility may or may not
be required to have a solid waste facilities permit or be regulated by
the local enforcement agency.

Reuse: Materials that are recovered for use in the same form, on-site or

off-site.

Return: To give back reusable items or unused products to vendors for

credit.
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Salvage: To remove waste materials from the site for resale or re-use by
a third party.

Source-Separated Materials: Materials that are sorted by type at the
site for the purpose of reuse and recycling.

Solid Waste: Materials that have been designated as non-recyclable and
are discarded for the purposes of disposal.

Transfer Station: A facility that can legally accept solid waste for the
purpose of temporarily storing the materials for re-loading onto other
trucks and transporting them to a landfill for disposal, or recovering

some materials for re-use or recycling.

1.5 SUBMITTALS

A.
B.
C.

Not used.

Not used.

Not used.

Monthly summary of construction and demolition debris diversion and
disposal, quantifying all materials generated at the work site and
disposed of or diverted from disposal through recycling.

1. Submit summary on Non-Hazardous Solid Waste Diversion form to COTR

prior to each payment request.

1.6 APPLICABLE PUBLICATIONS

A

B.

Publications listed below form a part of this specification to the
extent referenced. Publications are referenced by the basic designation
only. In the event that criteria requirements conflict, the most
stringent requirements shall be met.

U.S. Green Building Council (USGBC):

LEED Green Building Rating System for New Construction

1.7 RECORDS

PART 2

Maintain records to document the quantity of waste generated; the
quantity of waste diverted through sale, reuse, or recycling; and the

quantity of waste disposed by landfill or incineration.

- NOT USED

PART 3 - EXECUTION
3.1 COLLECTION

A.

Provide all necessary containers, bins and storage areas to facilitate

effective waste management.

Clearly identify containers, bins and storage areas so that recyclable

materials are separated from trash and can be transported to respective

recycling facility for processing.
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Hazardous wastes shall be separated, stored, disposed of according to

local, state, federal regulations.

3.2 DISPOSAL

A.

Contractor shall be responsible for transporting and disposing of
materials that cannot be delivered to a source-separated or mixed
materials recycling facility to a transfer station or disposal facility
that can accept the materials in accordance with state and federal
regulations.

Construction or demolition materials with no practical reuse or that
cannot be salvaged or recycled shall be disposed of at a landfill or

incinerator.

3.3 REPORT

A.

With each application for progress payment, submit a summary of
construction and demolition debris diversion and disposal on Non-
Hazardous Solid Waste Diversion form including beginning and ending
dates of period covered.

Quantify all materials diverted from landfill disposal through salvage
or recycling during the period with the receiving parties, dates
removed, transportation costs, weight tickets, manifests, invoices.
Include the net total costs or savings for each salvaged or recycled
material.

Quantify all materials disposed of during the period with the receiving
parties, dates removed, transportation costs, weight tickets, tipping
fees, manifests, invoices. Include the net total costs for each

disposal.
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Contact information

Name

Contractor Name

Phone

Date

Dates Covered By The Following Figures

Project Name(s) (e.g. Construction of Dental Clinic)

Construction and demolition related solid waste disposal data

(Do not include routine solid waste picked up by VA contractors)

Total solid waste disposed (tons)

Total cost for solid waste disposal

Construction and demolition related recycling data

(Do not include routine recycling such as aluminum cans and paper picked up by VA)

Total recycled (tons)

Total cost for recycling

Total revenue for recycling

Materials recycled (provide tons, cost, and revenue
for each)

Asphalt

Concrete

Wood scrap

Metal

Soil

Other recycling (Do not include routine recycling
such as aluminum cans and paper.) Describe and
provide tons.

Items reused that would otherwise be disposed.
Please describe and provide tons.

Pollution prevention accomplishments (Describe all
efforts that reduced waste or saved resources)

Green purchasing accomplishments (Describe
energy efficient, environmentally friendly, bio-
based, and recycled products used and/or purchased)
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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. Expansion and seismic joint firestopping: Section 07 95 13, EXPANSION
JOINT COVER ASSEMBLIES.
1.3 SUBMITTALS: NOT USED
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) :

E84-10.. ..., Surface Burning Characteristics of Building
Materials
E814-11.... 0., Fire Tests of Through-Penetration Fire Stops

C. Factory Mutual Engineering and Research Corporation (FM):

Annual Issue Approval Guide Building Materials
D. Underwriters Laboratories, Inc. (UL):

Annual Issue Building Materials Directory

Annual Issue Fire Resistance Directory

1479-10. .0 i it Fire Tests of Through-Penetration Firestops
E. Warnock Hersey (WH):
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Annual Issue Certification Listings

- 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.

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 fire 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.

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.

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.

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:

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.
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H. Materials to be asbestos free.
2.2 SMOKE STOPPING IN SMOKE PARTITIONS

A. 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.

D. When used in exposed areas capable of being sanded and finished with
similar surface treatments as used on the surrounding wall or floor
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, o0il, loose materials, or other substances that
prevent adherence and bonding or application of the firestopping or
smoke stopping materials.

B. 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.

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 Resident Engineer.

C. Clean up spills of liquid type materials.

- --END - - -
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SECTION 08 11 13
HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies steel doors, steel frames and related components.
B. Terms relating to steel doors and frames as defined in ANSI Al123.1 and
as specified.
1.2 RELATED WORK
A. Door Hardware: Section 08 71 00, DOOR HARDWARE.
1.3 TESTING: NOT USED
1.4 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
B. Manufacturers Literature and Data:
1. Fire rated doors and frames, showing conformance with NFPA 80 and
Underwriters Laboratory, Inc., or Intertek Testing Services or
Factory Mutual fire rating requirements.
1.5 SHIPMENT
A. Prior to shipment label each door and frame to show location, size, door
swing and other pertinent information.
B. Fasten temporary steel spreaders across the bottom of each door frame.
1.6 STORAGE AND HANDLING
A. Store doors and frames at the site under cover.
B. Protect from rust and damage during storage and erection until
completion.
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. Federal Specifications (Fed. Spec.):
L-S-125B. ..t ieiie e Screening, Insect, Nonmetallic
C. Door and Hardware Institute (DHI) :
All5 Series....ieeeeenn.. Steel Door and Frame Preparation for Hardware,
Series Al15.1 through Al15.17 (Dates Vary)
D. Steel Door Institute (SDI):

113-01 .. ii it iie Thermal Transmittance of Steel Door and Frame
Assemblies

128-1997 ... iii Acoustical Performance for Steel Door and Frame
Assemblies
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A250.8-03. ... Standard Steel Doors and Frames

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

Al167-99(R2004) . ... ...... Stainless and Heat-Resisting Chromium-Nickel
Steel Plate, Sheet, and Strip

A568/568-M-07.....cvv.u.. Steel, Sheet, Carbon, and High-Strength, Low-
alloy, Hot-Rolled and Cold-Rolled

Al008-08. .. ieeennn. Steel, sheet, Cold-Rolled, Carbon, Structural,

High Strength Low Alloy and High Strength Low
Alloy with Improved Formability
B209/209M-07 ... cvuuu.. .. Aluminum and Aluminum-Alloy Sheet and Plate
B221/221M-08. ... .. Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles and Tubes

D1621-04.. ... Compressive Properties of Rigid Cellular
Plastics
D3656-07. ... Insect Screening and Louver Cloth Woven from

Vinyl Coated Glass Yarns
E90-04. ..., Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions
F. The National Association Architectural Metal Manufactures (NAAMM) :
Metal Finishes Manual (1988 Edition)
G. National Fire Protection Association (NFPA):
80-09. .. it Fire Doors and Fire Windows
H. Underwriters Laboratories, Inc. (UL):
Fire Resistance Directory
I. Intertek Testing Services (ITS):
Certifications Listings..Latest Edition
J. Factory Mutual System (FM):
Approval Guide
PART 2 - PRODUCTS

2.1 MATERIALS
Stainless Steel: ASTM Al67, Type 302 or 304; finish, NAAMM Number 4.
Sheet Steel: ASTM A1008, cold-rolled for panels (face sheets) of doors.
C. Anchors, Fastenings and Accessories: Fastenings anchors, clips
connecting members and sleeves from zinc coated steel.

D. Prime Paint: Paint that meets or exceeds the requirements of A250.8.

2.2 FABRICATION GENERAL: NOT USED

2.3 METAL FRAMES

A. General:
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SDI A250.8, 1.3 mm (0.053 inch) thick sheet steel, types and styles

as shown or scheduled.

Frames for labeled fire rated doors.

a. Comply with NFPA 80. Test by Underwriters Laboratories, Inc.,
Inchcape Testing Services, or Factory Mutual.

b. Fire rated labels of approving laboratory permanently attached to
frames as evidence of conformance with these requirements. Provide
labels of metal or engraved stamp, with raised or incised
markings.

Knocked-down frames are not acceptable.

Reinforcement and Covers:

1.

SDI A250.8 for, minimum thickness of steel reinforcement welded to
back of frames.
Provide mortar guards securely fastened to back of hardware

reinforcements except on lead-lined frames.

Terminated Stops: SDI A250.8.

Frame Anchors:

1.

2.

Floor anchors:

a. Where floor fills occur, provide extension type floor anchors to
compensate for depth of fill.

b. At bottom of jamb use 1.3 mm (0.053 inch) thick steel clip angles
welded to jamb and drilled to receive two 6 mm (1/4 inch) floor
bolts. Use 50 mm x 50 mm (2 inch by 2 inch) 9 mm by (3/8 inch)
clip angle for lead lined frames, drilled for 9 mm (3/8 inch)
floor bolts.

c. Where mullions occur, provide 2.3 mm (0.093 inch) thick steel
channel anchors, drilled for two 6 mm (1/4 inch) floor bolts and
frame anchor screws.

d. Where sill sections occur, provide continuous 1 mm (0.042 inch)
thick steel rough bucks drilled for 6 mm (1/4 inch) floor bolts
and frame anchor screws. Space floor bolts at 50 mm (24 inches) on
center.

Jamb anchors:

a. Locate anchors on jambs near top and bottom of each frame, and at
intermediate points not over 600 mm (24 inches) apart, except for

fire rated frames space anchors as required by labeling authority.

b. Form jamb anchors of not less than 1 mm (0.042 inch) thick steel

unless otherwise specified.
c. Anchors set in masonry: Use adjustable anchors designed for
friction fit against the frame and for extension into the masonry

not less than 250 mm (10 inches). Use one of following type:
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1) Wire loop type of 5 mm (3/16 inch) diameter wire.

2) T-shape or strap and stirrup type of corrugated or perforated
sheet steel.

d. Anchors for stud partitions: Either weld to frame or use lock-in
snap-in type. Provide tabs for securing anchor to the sides of the
studs.

e. Anchors for frames set in prepared openings:

1) Steel pipe spacers with 6 mm (1/4 inch) inside diameter welded
to plate reinforcing at jamb stops or hat shaped formed strap
spacers, 50 mm (2 inches) wide, welded to jamb near stop.

2) Drill jamb stop and strap spacers for 6 mm (1/4 inch) flat head
bolts to pass thru frame and spacers.

3) Two piece frames: Subframe or rough buck drilled for 6 mm (1/4

inch) bolts.

2.6 SHOP PAINTING

SDI A250.8.
PART 3 - EXECUTION

3.1 INSTALLATION

A. Plumb, align and brace frames securely until permanent anchors are set.

1.

Use triangular bracing near each corner on both sides of frames with
temporary wood spreaders at midpoint.

Use wood spreaders at bottom of frame if the shipping spreader is
removed.

Protect frame from accidental abuse.

Where construction will permit concealment, leave the shipping
spreaders in place after installation, otherwise remove the spreaders
after the frames are set and anchored.

Remove wood spreaders and braces only after the walls are built and

jamb anchors are secured.

B. Floor Anchors:

1.

Anchor the bottom of door frames to floor with two 6 mm (1/4 inch)
diameter expansion bolts. Use 9 mm (3/8 inch) bolts on lead lined
frames.

Power actuated drive pins may be used to secure frame anchors to

concrete floors.

C. Jamb Anchors:

1.

Anchors in masonry walls: Embed anchors in mortar. Fill space between
frame and masonry wall with grout or mortar as walls are built.
Coat frame back with a bituminous coating prior to lining of grout

filling in masonry walls.
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3. Secure anchors to sides of studs with two fasteners through anchor
tabs. Use steel drill screws to steel studs.

4. Frames set in prepared openings of masonry or concrete: Expansion
bolt to wall with 6 mm (1/4 inch) expansion bolts through spacers.
Where subframes or rough bucks are used, 6 mm (1/4 inch) expansion
bolts on 600 mm (24 inch) centers or power activated drive pins 600
mm (24 inches) on centers. Secure two piece frames to subframe or
rough buck with machine screws on both faces.

D. Install anchors for labeled fire rated doors to provide rating as
required.
3.2 INSTALLATION OF DOORS AND APPLICATION OF HARDWARE

Install doors and hardware as specified in Sections 08 14 00, WOOD DOORS

and Section 08 71 00, DOOR HARDWARE.

- - -END - - -
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SECTION 08 14 00
INTERIOR WOOD DOORS

PART 1 - GENERAL

1.1 DESCRIPTION
A. This section specifies interior flush door.
B. Section includes fire rated doors.

1.2 RELATED WORK

A. Metal door frames: Section 08 11 13, HOLLOW METAL DOORS AND FRAMES.

B. Door hardware including hardware location (height): Section 08 71 00,
DOOR HARDWARE.

C. Installation of doors and hardware: Section 08 11 13, HOLLOW METAL DOORS
AND FRAMES, Section 08 14 00, WOOD DOORS, or Section 08 71 00, DOOR
HARDWARE.

D. Finish: Section 09 06 00, SCHEDULE FOR FINISHES.

1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
Samples: Not used
Shop Drawings:
1. Show every door in project and schedule location in building.
2. Indicate type, grade, finish and size; include pertinent details.
3. Provide information concerning specific requirements not included in
the manufacturer's literature and data submittal.
D. Manufacturer's Literature and Data:
2. Labeled fire rated doors showing conformance with NFPA 80.
1.4 WARRANTY
A. Doors are subject to terms of Article titled “Warranty of Construction”,
FAR clause 52.246-21, except that warranty shall be as follows:
1. For interior doors, manufacturer’s warranty for lifetime of original
installation.
1.5 DELIVERY AND STORAGE: NOT USED
1.6 APPLICABLE PUBLICATIONS
Publications listed below form a part of this specification to extent
referenced. Publications are referenced in text by basic designation
only.
B. Window and Door Manufacturers Association (WDMA) :

I.S.1-A-04.... ..o Architectural Wood Flush Doors
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I.S.4-07A. .. ... Water—-Repellent Preservative Non-Pressure

Treatment for Millwork

I.S.6A-01... ... Architectural Wood Stile and Rail Doors
T.M.5-90.....000cita... Split Resistance Test Method

T.M.6-08. .. ... Adhesive (Glue Bond) Durability Test Method
T.M.7-08. . uiieeennnnn. Cycle-Slam Test Method

T.M.8-08. .. eennnn. Hinge Loading Test Method

T.M.10-08. ... Screwholding Test Method

National Fire Protection Association (NFPA):

B0=07 ettt ie et iiieee Protection of Buildings from Exterior Fire
252-08 . i Fire Tests of Door Assemblies

ASTM International (ASTM) :

E90-04. ..., Laboratory Measurements of Airborne Sound

Transmission Loss

- PRODUCTS

2.1 FLUSH DOORS

A.

General:

1. Meet requirements of WDMA I.S.l1-A, Extra Heavy Duty.

2. Adhesive: Type II

3. Thickness: 45 mm (1-3/4 inches) unless otherwise shown or specified.

Face Veneer:

1. In accordance with WDMA I.S.1-A.

2. One species throughout the project unless scheduled or otherwise
shown.

3. For transparent finishes: Premium Grade. rotary cut, white Birch.

Q

A grade face veneer standard optional.

AA grade face veneer

Match face veneers for doors for uniform effect of color and grain
at joints.

d. Door edges shall be same species as door face veneer except maple
may be used for stile face veneer on birch doors.

f. In existing buildings, where doors are required to have
transparent finish, use wood species and grade of face veneers to
match adjacent existing doors.

4. Factory sand doors for finishing.

Wood for stops, louvers, muntins and moldings of flush doors required to
have transparent finish:

1. Solid Wood of same species as face veneer, except maple may be used

on birch doors.
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D. Stiles and Rails:

1. Option for wood stiles and rails:

a. Composite material having screw withdrawal force greater than
minimum performance level value when tested in accordance with
WDMA T.M.10.

2. Provide adequate blocking for bottom of doors having mechanically
operated door bottom seal meeting or exceeding the performance duty
level per T.M.10 for horizontal door edge screw holding.

E. Fire rated wood doors:

1. Fire Performance Rating:

b. “C” label, 3/4 hour.

2. Labels:

a. Doors shall conform to the requirements of ASTM E2074, or NFPA
252, and, carry an identifying label from a qualified testing and
inspection agency for class of door or opening shown designating
fire performance rating.

b. Metal labels with raised or incised markings.

3. Performance Criteria for Stiles of doors utilizing standard mortise
leaf hinges:

a. Hinge Loading: WDMA T.M.8. Average of 10 test samples for Extra
Heavy Duty doors.

b. Direct screw withdrawal: WDMA T.M.10 for Extra Heavy Duty doors.
Average of 10 test samples using a steel, fully threaded #12 wood
screw.

c. Cycle Slam: 1,000,000 cycles with no loose hinge screws or other
visible signs of failure when tested in accordance with WDMA
T.M.7.

2.3 PREFINISH, PREFIT OPTION
A. Flush doors may be factory machined to receive hardware, bevels,
undercuts, cutouts, accessories and fitting for frame.
B. Factory fitting to conform to specification for shop and field fitting,
including factory application of sealer to edge and routings.
C. Flush doors to receive transparent finish (in addition to being prefit)
may be factory finished as follows:
1. WDMA I.S.1-A Section F-3 specification for System TR-4, Conversion
Varnish or System TR-5, Catalyzed Vinyl.
2.4 IDENTIFICATION MARK:
A. On top edge of door.
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B. Either a stamp, brand or other indelible mark, giving manufacturer’s
name, door’s trade name, construction of door, code date of manufacture
and quality.

C. Accompanied by either of the following additional requirements:

1. An identification mark or a separate certification including name of
inspection organization.

2. Identification of standards for door, including glue type.

3. Identification of veneer and quality certification.

4. Identification of preservative treatment for stile and rail doors.

2.5 SEALING:
Give top and bottom edge of doors two coats of catalyzed polyurethane or
water resistant sealer before sealing in shipping containers.

PART 3 - EXECUTION

3.1 DOOR PREPARATION

A. Field, shop or factory preparation: Do not violate the qualified testing
and inspection agency label requirements for fire rated doors.

B. Clearances between Doors and Frames and Floors:

1. Maximum 3 mm (1/8 inch) clearance at the jambs, heads, and meeting
stiles, and a 19 mm (3/4 inch) clearance at bottom, except as
otherwise specified.

2. Maximum clearance at bottom of sound rated doors, light-proofed
doors, doors to operating rooms, and doors designated to be fitted
with mechanical seal: 10 mm (3/8 inch).

Provide cutouts for special details required and specified.

Rout doors for hardware using templates and location heights specified

in Section, 08 71 00 DOOR HARDWARE.

E. Fit doors to frame, bevel lock edge of doors 3 mm (1/8 inch) for each 50
mm (two inches) of door thickness // undercut where shown. //

F. Immediately after fitting and cutting of doors for hardware, seal cut
edges of doors with two coats of water resistant sealer.

G. Finish surfaces, including both faces, top and bottom and edges of the
doors smooth to touch.

H. Apply a steel astragal on the opposite side of active door on pairs of
fire rated doors.

I. Apply a steel astragal to meeting style of active leaf of pair of doors
or double egress smoke doors.

3.2 INSTALLATION OF DOORS APPLICATION OF HARDWARE

Install doors and hardware as specified in this Section.
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3.3 DOOR PROTECTION

A.

As door installation is completed, place polyethylene bag or cardboard

shipping container over door and tape in place.

Provide protective covering over knobs and handles in addition to

covering door.

Maintain covering in good condition until removal is approved by

Resident Engineer.

---END- - -
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SECTION 08 71 00
DOOR HARDWARE
PART 1 - GENERAL
1.1 DESCRIPTION

A. Door hardware and related items necessary for complete installation and

operation of doors.
1.2 RELATED WORK

A. Application of Hardware: Section 08 14 00, WOOD DOORS Section 08 11 13,

HOLLOW METAL DOORS AND FRAMES Section 08 17 10.
Finishes: Section 09 06 00, SCHEDULE FOR FINISHES.
Painting: Section 09 91 00, PAINTING.

1.3 GENERAL

A. All hardware shall comply with UFAS, (Uniform Federal Accessible
Standards) unless specified otherwise.

B. Provide rated door hardware assemblies where required by most current
version of the International Building Code (IBC).

C. Hardware for Labeled Fire Doors and Exit Doors: Conform to requirements
of NFPA 80 for labeled fire doors and to NFPA 101 for exit doors, as
well as to other requirements specified. Provide hardware listed by UL,
except where heavier materials, large size, or better grades are
specified herein under paragraph HARDWARE SETS. In lieu of UL labeling
and listing, test reports from a nationally recognized testing agency
may be submitted showing that hardware has been tested in accordance
with UL test methods and that it conforms to NFPA requirements.

D. Hardware for application on metal and wood doors and frames shall be
made to standard templates. Furnish templates to the fabricator of these
items in sufficient time so as not to delay the construction.

E. The following items shall be of the same manufacturer, if possible,
except as otherwise specified:

1. Mortise locksets.
2. Hinges for hollow metal and wood doors.
3. Surface applied overhead door closers.
1.4 WARRANTY
A. Locks, latchsets, and panic hardware: 5 years.
B. Door closers and continuous hinges: 10 years.
1.5 MAINTENANCE MANUALS

A. In accordance with Section 01 00 00, GENERAL REQUIREMENTS Article titled

"INSTRUCTIONS", furnish maintenance manuals and instructions on all door

hardware.

08 14 00-48



1.6 SUBMITTALS

01-10

B. Hardware Schedule: Prepare and submit hardware schedule in the following
form:
Hardware | Quantity | Size | Reference Finish | Mfr. Key UL Mark | ANSI/BHMA
Item Publication Name Control | (if Finish
Type No. and Symbols | fire Designation
Catalog rated
No. and
listed)
C. Samples and Manufacturers' Literature:

1. Samples: All hardware items (proposed for the project) that have not
been previously approved by Builders Hardware Manufacturers
Association shall be submitted for approval. Tag and mark all items
with manufacturer's name, catalog number and project number.

2. Samples are not required for hardware listed in the specifications by
manufacturer's catalog number, if the contractor proposes to use the
manufacturer's product specified.

D. Certificate of Compliance and Test Reports: Submit certificates that

hardware conforms to the requirements specified herein.

shall be accompanied by copies of reports as referenced.

Certificates

The testing

shall have been conducted either in the manufacturer's plant and

certified by an independent testing laboratory or conducted in an

independent laboratory,

approval.

1.7 DELIVERY AND MARKING

A.

within four years of submittal of reports for

Deliver items of hardware to job site in their original containers,

complete with necessary appurtenances including screws,

instructions.

Project Manager for reference purposes.

keys,

Project Specification number and manufacturer's catalog number.

and
Tag one of each different item of hardware and deliver to

Tag shall identify items by

These

items shall remain on file in Project Manager’s office until all other

similar items have been installed in project,

at which time the Resident

Engineer will deliver items on file to Contractor for installation in

predetermined locations on the project.

1.8 PREINSTALLATION MEETING: NOT USED

1.9 INSTRUCTIONS

A. Hardware Set Symbols on Drawings:

stops,

mutes,
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requirements for each door are indicated on drawings by symbols. Symbols
for hardware sets consist of letters (e.g., "HW") followed by a number.
Each number designates a set of hardware items applicable to a door
type.

Manufacturers' Catalog Number References: Where manufacturers' products
are specified herein, products of other manufacturers which are
considered equivalent to those specified may be used. Manufacturers

whose products are specified are identified by abbreviations as follows:

Adams-Rite Adams Rite Mfg. Co. Pomona, CA

Best Best Access Systems Indianapolis, IN

Don-Jo Don-Jo Manufacturing Sterling, MA

G.E. Security GE Security, Inc. Bradentown, FL

Markar Markar Architectural Pomona, CA
Products

Pemko Pemko Manufacturing Co. Ventura, CA

Rixson Rixson Franklin Park, IL

Rockwood Rockwood Manufacturing Co. Rockwood, PA

Securitron Securitron Magnalock Corp. Sparks, NV

Southern Folger Detention

Equipment Co. San Antonio, TX

Southern Folger

Stanley The Stanley Works New Britain, CT
Tice Tice Industries Portland, OR
Trimco Triangle Brass Mfg. Co. Los Angeles, CA
Zero Zero Weather Stripping Co. New York, NY

Keying: All cylinders shall be keyed into existing Grand Master Key
System. Provide removable core cylinders that are removable only with a
special key or tool without disassembly of knob or lockset. Cylinders
shall be 7 pin type. Keying information shall be furnished at a later
date by the Project Manager.

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. In text, hardware items are referred to by
series, types, etc., listed in such specifications and standards, except
as otherwise specified.

American Society for Testing and Materials (ASTM) :
F883-04......000viinnn. Padlocks
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E2180-07 . ee i, Standard Test Method for Determining the
Activity of Incorporated Antimicrobial Agent (s)
In Polymeric or Hydrophobic Materials
C. American National Standards Institute/Builders Hardware Manufacturers

Association (ANSI/BHMA) :

Al156.1-06. .. eennn. Butts and Hinges

Al56.2-03. ... Bored and Pre-assembled Locks and Latches
Al56.3-08. ... .. Exit Devices, Coordinators, and Auto Flush Bolts
Al56.4-08. .. ii i, Door Controls (Closers)
Al156.5-01...ciiiienn.. Auxiliary Locks and Associated Products
Al56.6-05...... .00 Architectural Door Trim

Al156.8-05. ... Door Controls-Overhead Stops and Holders
Al156.12-05 ........ .. ... Interconnected Locks and Latches

A156.13-05. ... Mortise Locks and Latches Series 1000
A156.14-07 ... Sliding and Folding Door Hardware

A156.15-06.. .. Release Devices-Closer Holder, Electromagnetic

and Electromechanical

A156.16-08......ccuvnn Auxiliary Hardware

A156.17-04 ... Self-Closing Hinges and Pivots
A156.18-06. ... Materials and Finishes

A156.20-06 .....iiiiin Strap and Tee Hinges, and Hasps
A156.21-09.......cvo... Thresholds

A156.22-05........t Door Gasketing and Edge Seal Systems
Al56.23-04. ... Electromagnetic Locks
Al56.24-03.......0 Delayed Egress Locking Systems
A156.25-07 ... Electrified Locking Devices
A156.26-06. ... Continuous Hinges

A156.28-07 ... Master Keying Systems

A156.29-07 ... Exit Locks and Alarms

A156.30-03 .......ci. High Security Cylinders

A156.31-07 ... Electric Strikes and Frame Mounted Actuators
A250.8-03.....cvii Standard Steel Doors and Frames

D. National Fire Protection Association (NFPA):
80-10. .t iie i iiiian Fire Doors and Fire Windows
101-09. . ii i Life Safety Code
E. Underwriters Laboratories, Inc. (UL):
Building Materials Directory (2008)
PART 2 - PRODUCTS
2.1 BUTT HINGES
A. ANSI Al56.1. Provide only three-knuckle hinges, except five-knuckle

where the required hinge type is not available in a three-knuckle
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version (e.g., some types of swing-clear hinges). The following types of

butt hinges shall be used for the types of doors listed, except where

otherwise specified:

1. Interior Doors: Type A8112/A5112 for doors 900 mm (3 feet) wide or
less and Type A8111/A5111 for doors over 900 mm (3 feet) wide.
Hinges for doors exposed to high humidity areas (shower rooms, toilet
rooms, kitchens, janitor rooms, etc. shall be of stainless steel
material.

B. Provide quantity and size of hinges per door leaf as follows:

1. Doors up to 1210 mm (4 feet) high: 2 hinges.

2. Doors 1210 mm (4 feet) to 2260 mm (7 feet 5 inches) high: 3 hinges

minimum.
3. Doors greater than 2260 mm (7 feet 5 inches) high: 4 hinges.

4. Doors up to 900 mm (3 feet) wide, standard weight: 114 mm x 114 mm
(4-1/2 inches x 4-1/2 inches) hinges.

5. Doors over 900 mm (3 feet) to 1065 mm (3 feet 6 inches) wide,
standard weight: 127 mm x 114 mm (5 inches x 4-1/2 inches).

6. Doors over 1065 mm (3 feet 6 inches) to 1210 mm (4 feet), heavy
weight: 127 mm x 114 mm (5 inches x 4-1/2 inches).

7. Provide heavy-weight hinges where specified.

8. At doors weighing 330 kg (150 1lbs.) or more, furnish 127 mm (5
inch) high hinges.

C. See Articles "MISCELLANEOUS HARDWARE" and "HARDWARE SETS" for pivots and
hinges other than butts specified above and continuous hinges specified
below.

2.2 CONTINUOUS HINGES (NOT USED)
2.3 DOOR CLOSING DEVICES

A. Closing devices shall be products of one manufacturer
2.4 OVERHEAD CLOSERS

A. Conform to ANSI Al56.4, Grade 1.

B. Closers shall conform to the following:

1. The closer shall have minimum 50 percent adjustable closing force
over minimum value for that closer and have adjustable hydraulic back
check effective between 60 degrees and 85 degrees of door opening.

2. Where specified, closer shall have hold-open feature.
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12.

13.

14.

01-10

Size Requirements: Provide multi-size closers, sizes 1 through 6,
except where multi-size closer is not available for the required
application.

Material of closer body shall be forged or cast.

Arm and brackets for closers shall be steel, malleable iron or high
strength ductile cast iron.

Where closers are exposed to the exterior or are mounted in rooms
that experience high humidity, provide closer body and arm assembly
of stainless steel material.

Closers shall have full size metal cover; plastic covers will not be
accepted.

Closers shall have adjustable hydraulic back-check, separate valves
for closing and latching speed, adjustable back-check positioning
valve, and adjustable delayed action wvalve.

Provide closers with any accessories required for the mounting
application, including (but not limited to) drop plates, special
soffit plates, spacers for heavy-duty parallel arm fifth screws,
bull-nose or other regular arm brackets, longer or shorter arm
assemblies, and special factory templating. Provide special arms,
drop plates, and templating as needed to allow mounting at doors with
overhead stops and/or holders.

Closer arms or backcheck valve shall not be used to stop the door
from overswing, except in applications where a separate wall, floor,
or overhead stop cannot be used.

Provide parallel arm closers with heavy duty rigid arm.

Where closers are to be installed on the push side of the door,
provide parallel arm type except where conditions require use of top
jamb arm.

Provide all surface closers with the same body attachment screw
pattern for ease of replacement and maintenance.

All closers shall have a 1 ¥” (38mm) minimum piston diameter.

2.5 FLOOR CLOSERS AND FLOOR PIVOT SETS: NOT USED

2.6 DOOR STOPS
Conform to ANSI Al56.16.

B. Provide door stops wherever an opened door or any item of hardware

thereon would strike a wall, column, equipment or other parts of

building construction. For concrete, masonry or quarry tile

construction, use lead expansion shields for mounting door stops.
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Where cylindrical locks with turn pieces or pushbuttons occur, equip
wall bumpers Type L02251 (rubber pads having concave face) to receive
turn piece or button.

Provide floor stops (Type L02141 or L02161 in office areas; Type L02121
x 3 screws into floor elsewhere. Wall bumpers, where used, must be
installed to impact the trim or the door within the leading half of its
width. Floor stops, where used, must be installed within 4-inches of
the wall face and impact the door within the leading half of its width.
Where drywall partitions occur, use floor stops, Type L02141 or L02161
in office areas, Type L02121 elsewhere.

Provide stop Type L02011, as applicable for exterior doors. At outswing
doors where stop can be installed in concrete, provide stop mated to
concrete anchor set in 76mm (3-inch) core-drilled hole and filled with
quick-setting cement.

Omit stops where floor mounted door holders are required and where
automatic operated doors occur.

Provide appropriate roller bumper for each set of doors (except where
closet doors occur) where two doors would interfere with each other in
swinging.

Provide appropriate door mounted stop on doors in individual toilets
where floor or wall mounted stops cannot be used.

Provide overhead surface applied stop Type C02541, ANSI Al156.8 on
patient toilet doors in bedrooms where toilet door could come in contact
with the bedroom door.

Provide door stops on doors where combination closer magnetic holders
are specified, except where wall stops cannot be used or where floor
stops cannot be installed within 4-inches of the wall.

Where the specified wall or floor stop cannot be used, provide concealed

overhead stops (surface-mounted where concealed cannot be used).

2.7 OVERHEAD DOOR STOPS AND HOLDERS

A.

Conform to ANSI Standard Al156.8. Overhead holders shall be of sizes
recommended by holder manufacturer for each width of door. Set overhead
holders for 110 degree opening, unless limited by building construction
or equipment. Provide Grade 1 overhead concealed slide type: stop-only
at rated doors and security doors, hold-open type with exposed hold-open

on/off control at all other doors requiring overhead door stops.

2.8 FLOOR DOOR HOLDERS: NOT USED

2.9 LOCKS AND LATCHES

A.

Conform to ANSI Al156.2. Locks and latches for doors 45 mm (1-3/4 inch)

thick or over shall have beveled fronts. Lock cylinders shall have not
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less than seven pins. Cylinders for all locksets shall be removable core

type. Cylinders shall be furnished with construction removable cores and

construction master keys. Cylinder shall be removable by special key or
tool. Construct all cores so that they will be interchangeable into the
core housings of all mortise locks, rim locks, cylindrical locks, and
any other type lock included in the Great Grand Master Key System.

Disassembly of lever or lockset shall not be required to remove core

from lockset. All locksets or latches on double doors with fire label

shall have latch bolt with 19 mm (3/4 inch) throw, unless shorter throw
allowed by the door manufacturer’s fire label. Provide temporary keying
device or construction core of allow opening and closing during
construction and prior to the installation of final cores.

B. In addition to above requirements, locks and latches shall comply with
following requirements:

1. Not used.

2. Cylindrical Lock and Latch Sets: levers shall meet ADA (Americans
with Disabilities Act) requirements. Cylindrical locksets shall be
series 4000 Grade I. All locks and latchsets shall be furnished with
122.55 mm (4-7/8-inch) curved lip strike and wrought box. At outswing
pairs with overlapping astragals, provide flat lip strip with 21mm
(7/8-inch) lip-to-center dimension. Provide lever design to match
design selected by Architect or to match existing lever design.
Where two turn pieces are specified for lock F76, turn piece on
inside knob shall lock and unlock inside knob, and turn piece on
outside knob shall unlock outside knob when inside knob is in the
locked position. (This function is intended to allow emergency entry
into these rooms without an emergency key or any special tool.)

3. Not used.

4. Not used.

5. Not used.2.10 PUSH-BUTTON COMBINATION LOCKS: Not used

2.11 ELECTROMAGNETIC LOCKS: not used

2.12 ELECTRIC STRIKES: not used

2.13 KEYS
A. Stamp all keys with change number and key set symbol. Furnish keys in

quantities as follows:

Locks/Keys Quantity

Cylinder locks 2 keys each
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14 NOT USED

ARMOR PLATES, KICK PLATES, MOP PLATES AND DOOR EDGING: NOT USED

EXIT DEVICES: NOT USED

FLUSH BOLTS (LEVER EXTENSION) : NOT USED
FLUSH BOLTS (AUTOMATIC): NOT USED

DOOR PULLS: NOT USED

PUSH PLATES: NOT USED

COMBINATION PUSH AND PULL PLATES: NOT USED
COORDINATORS: NOT USED

THRESHOLDS: NOT USED

AUTOMATIC DOOR BOTTOM SEAL AND RUBBER GASKET FOR LIGHT PROOF OR SOUND
CONTROL DOORS: NOT USED

WEATHERSTRIPS (FOR EXTERIOR DOORS) : NOT USED

MISCELLANEOUS HARDWARE: NOT USED

PADLOCKS FOR VARIOUS DOORS, GATES AND HATCHES: NOT USED
THERMOSTATIC TEMPERATURE CONTROL VALVE CABINETS: NOT USED
HINGED WIRE GUARDS (FOR WINDOWS, DOORS AND TRANSOMS) AND WIRE PARTITION

DOORS: NOT USED

2.30

A.

2.31

A.

FINISHES

Exposed surfaces of hardware shall have ANSI Al156.18, finishes as
specified below. Finishes on all hinges, pivots, closers, thresholds,
etc., shall be as specified below under "Miscellaneous Finishes." For
field painting (final coat) of ferrous hardware, see Section 09 91 00,
PAINTING.

626 or 630: All surfaces on exterior and interior of buildings, except
where other finishes are specified.

Miscellaneous Finishes:

1. Hinges --exterior doors: 626 or 630.

2. Hinges --interior doors: 652 or 630.

3. Pivots: Match door trim.

4. Door Closers: Factory applied paint finish. Dull or Satin Aluminum

color.

5. Thresholds: Mill finish aluminum.

6. Cover plates for floor hinges and pivots: 630.

7. Other primed steel hardware: 600.

Hardware Finishes for Existing Buildings: U.S. Standard finishes shall
match finishes of hardware in (similar) existing spaces.
BASE METALS

Apply specified U.S. Standard finishes on different base metals as

following:
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Finish Base Metal

652 Steel

626 Brass or bronze
630 Stainless steel

PART 3 - EXECUTION
3.1 HARDWARE HEIGHTS

A. For existing buildings locate hardware on doors at heights to match

existing hardware.

The Contractor shall visit the site, verify location

of existing hardware and submit locations to VA Project Manager for

approval.

B. Hardware Heights from Finished Floor:

1. Exit devices centerline of strike

inches) .

(where applicable) 1024 mm (40-5/16

2. Locksets and latch sets centerline of strike 1024 mm (40-5/16

inches) .

3. Deadlocks centerline of strike 1219 mm

(48 inches) .

4. Hospital arm pull 1168 mm (46 inches) to centerline of bottom

supporting bracket.

5. Centerline of door pulls to be 1016 mm

(40 inches).

6. Push plates and push-pull shall be 1270 mm (50 inches) to top of

plate.

7. Push-pull latch to be 1024 mm

strike.

(40-5/16 inches) to centerline of

8. Locate other hardware at standard commercial heights. Locate push and

pull plates to prevent conflict with other hardware.

3.2 INSTALLATION

A. Closer devices, including those with hold-open features, shall be

equipped and mounted to provide maximum door opening permitted by

building construction or equipment.

door inside rooms,

inside stairs, and away

Closers shall be mounted on side of

from corridors. Where closers

are mounted on doors they shall be mounted with hex nuts and bolts; foot

shall be fastened to frame with machine screws.

B. Hinge Size Requirements:

Door Thickness

Door Width

Hinge Height

45 mm (1-3/4 inch)

900 mm (3 feet) and less

113 mm (4-1/2 inches)

45 mm (1-3/4 inch)

Over 900 mm (3 feet) but
not more than 1200 mm (4
feet)

125 mm (5 inches)
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35 mm (1-3/8 inch) Not over 1200 mm (4 feet) 113 mm (4-1/2 inches)
(hollow core wood

doors)
C. Hinge leaves shall be sufficiently wide to allow doors to swing clear of

D.

door frame trim and surrounding conditions.

Hinges Required Per Door:

Doors 1500 mm (5 ft) or less in height 2 butts
Doors over 1500 mm (5 ft) high and not over 2280 mm 3 butts
(7 £t 6 in) high

Doors over 2280 mm (7 feet 6 inches) high 4 butts
Dutch type doors 4 butts

Doors with spring hinges 1370 mm (4 feet 6 inches) high 2 butts
or less

Doors with spring hinges over 1370 mm (4 feet 6 inches) 3 butts

Fastenings: Suitable size and type and shall harmonize with hardware as
to material and finish. Provide machine screws and lead expansion
shields to secure hardware to concrete, ceramic or quarry floor tile, or
solid masonry. Fiber or rawl plugs and adhesives are not permitted. All
fastenings exposed to weather shall be of nonferrous metal.

After locks have been installed; show in presence of Project Manager
that keys operate their respective locks in accordance with keying
requirements. (All keys, Master Key level and above shall be sent
Registered Mail to the Medical Center Director along with the bitting
list. Also a copy of the invoice shall be sent to the Project Manager
for his records.) Installation of locks which do not meet specified
keying requirements shall be considered sufficient justification for

rejection and replacement of all locks installed on project.

3.3 FINAL INSPECTION: NOT USED

3.4 DEMONSTRATION

A.

Demonstrate efficacy of mechanical hardware and electrical, and
electronic hardware systems, including adjustment and maintenance

procedures, to satisfaction of Project Manager and VA Locksmith.

3.5 HARDWARE SETS

A.

Following sets of hardware correspond to hardware symbols shown on
drawings. Only those hardware sets that are shown on drawings will be
required. Disregard hardware sets listed in specifications but not shown

on drawings.
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INTERIOR SINGLE DOORS

HW-5

Each Door to Have: RATED
Hinges QUANTITY & TYPE AS REQUIRED
1 Storeroom Lock FO7
1 Closer C02011/C02021 (PT4D, PT4F, PT4H)
1 Kick Plate J102 (@ STORAGE, EVM, & HAC ROOMS ONLY)
1 Floor Stop L02121 x 3 FASTENERS
1 Set Self-Adhesive Seals ROE154
- --END- - -
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SECTION 09 06 00
SCHEDULE FOR FINISHES

SECTION 09 06 00O-SCHEDULE FOR FINISHES

VAMC: Omaha
Location: Building One

Project no. and Name: Install Booster Pumps, SPD
Submission

Date: January 20, 2012
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SECTION 09 06 00
SCHEDULE FOR FINISHES

PART I - GENERAL

1.1 DESCRIPTION
This section contains a coordinated system in which requirements for
materials specified in other sections shown are identified by
abbreviated material names and finish codes in the room finish schedule
or shown for other locations.

1.2 MANUFACTURERS
Manufacturer’s trade names and numbers used herein are only to identify
colors, finishes, textures and patterns. Products of other
manufacturer’s equivalent to colors, finishes, textures and patterns of
manufacturers listed that meet requirements of technical specifications
will be acceptable upon approval in writing by contracting officer for
finish requirements.

1.3 SUBMITALS
Submit in accordance with SECTION 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES—provide quadruplicate samples for color approval of

materials and finishes specified in this section.

1.4 APPLICABLE PUBLICATIONS
A. Publications listed below form a part of this specification to the
extent referenced. Publications are referenced in text by basic
designation only.
B. MASTER PAINTING INSTITUTE: (MPI)

2001, 00 Architectural Painting Specification Manual
PART 2- PRODUCTS

A. All finishes are to match existing in quality and color of that in

adjacent area.

PART 3 EXECUTION (NOT USED)
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SECTION 09 22 16
NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1 DESCRIPTION

This section specifies steel studs wall systems, shaft wall systems,
ceiling or soffit suspended or furred framing, wall furring, fasteners,
and accessories for the screw attachment of gypsum board, plaster bases

or other building boards.

1.2 RELATED WORK

D.

=

Ceiling suspension systems for acoustical tile or panels and lay in

gypsum board panels: Section 09 51 00, ACOUSTICAL CEILINGS

.3 TERMINOLOGY
A.

Description of terms shall be in accordance with ASTM C754, ASTM Cl11,
ASTM C841 and as specified.

Underside of Structure Overhead: In spaces where steel trusses or bar
joists are shown, the underside of structure overhead shall be the
underside of the floor or roof construction supported by beams, trusses,
or bar joists. In interstitial spaces with walk-on floors the underside
of the walk-on floor is the underside of structure overhead.

Thickness of steel specified is the minimum bare (uncoated) steel

thickness.

1.4 SUBMITTALS (NOT REQUIRED)

1.5 DELIVERY, IDENTIFICATION, HANDLING AND STORAGE

In accordance with the requirements of ASTM C754.

1.6 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.

American Society For Testing And Materials (ASTM)

A123-09. .. it Zinc (Hot-dip Galvanized) Coatings on Iron and
Steel Products

A653/A653M-09........... Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy Coated (Galvannealed) by the Hot-Dip

Process
A641-09. ...t Zinc-Coated (Galvanized) Carbon Steel Wire
Cll-10..e s iiiineneennnns Terminology Relating to Gypsum and Related

Building Materials and Systems
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Co35-07 i i i i Manufacture, Performance, and Testing of Metal
Suspension System for Acoustical Tile and Lay-in
Panel Ceilings

C636=06. ..t iieeeeennnnnn Installation of Metal Ceiling Suspension Systems
for Acoustical Tile and Lay-in Panels

Co645-09. ..., Non-Structural Steel Framing Members

C754-09. ..., Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products

C841-03(R2008) v e v e e Installation of Interior Lathing and Furring

CO954-07 . iiiiinnnnn. Steel Drill Screws for the Application of Gypsum
Panel Products or Metal Plaster Bases to Steel
Studs from 0.033 in. (0.84 mm) to 0.112 in.
(2.84 mm) in Thickness

Cl002=-07 e eeeeeeeeeeen.. Steel Self-Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal
Plaster Bases to Wood Studs or Steel Studs

E580-09. ... ... Application of Ceiling Suspension Systems for
Acoustical Tile and Lay-in Panels in Areas
Requiring Moderate Seismic Restraint.

PART 2 - PRODUCTS

2.1 PROTECTIVE COATING
Galvanize steel studs, runners (track), rigid (hat section) furring
channels, "Z" shaped furring channels, and resilient furring channels,
with coating designation of G-60 minimum, per ASTM 123.
2.2 STEEL STUDS AND RUNNERS (TRACK)
A. ASTM C645, modified for thickness specified and sizes as shown.
1. Use ASTM A525 steel, 0.8 mm (0.0329-inch) thick bare metal (33 mil).
2. Runners same thickness as studs.
B. Provide not less than two cutouts in web of each stud, approximately 300
mm (12 inches) from each end, and intermediate cutouts on approximately
600 mm (24-inch) centers.
C. Doubled studs for openings and studs for supporting concrete
backer-board.

D. Studs 3600 mm (12 feet) or less in length shall be in one piece.

2.3 FURRING CHANNELS
A. Rigid furring channels (hat shape): ASTM C645.
B. Rolled Steel Channels: ASTM C754, cold rolled; or, ASTM C841, cold
rolled.
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2.4 FASTENERS, CLIPS, AND OTHER METAL ACCESSORIES

PART

ASTM C754, except as otherwise specified.

For fire rated construction: Type and size same as used in fire rating
test.

Fasteners for steel studs thicker than 0.84 mm (0.033-inch) thick. Use
ASTM C954 steel drill screws of size and type recommended by the
manufacturer of the material being fastened.

Clips: ASTM C841 (paragraph 6.11), manufacturer’s standard items. Clips
used in lieu of tie wire shall have holding power equivalent to that
provided by the tie wire for the specific application.

Concrete ceiling hanger inserts (anchorage for hanger wire and hanger
straps): Steel, zinc-coated (galvanized), manufacturers standard items,
designed to support twice the hanger loads imposed and the type of
hanger used.

Tie Wire and Hanger Wire:

1. ASTM A641, soft temper, Class 1 coating.

2. Gage (diameter) as specified in ASTM C754 or ASTM C841.

Attachments for Wall Furring:

Manufacturers standard items fabricated from zinc-coated (galvanized)
steel sheet.

For concrete or masonry walls: Metal slots with adjustable inserts or
adjustable wall furring brackets. Spacers may be fabricated from 1 mm
(0.0396-inch) thick galvanized steel with corrugated edges.

Power Actuated Fasteners: Type and size as recommended by the

manufacturer of the material being fastened.

3 - EXECUTION

3.1 INSTALLATION CRITERIA

A.

Where fire rated construction is required for walls, partitions,
columns, beams and floor-ceiling assemblies, the construction shall be
same as that used in fire rating test.

Construction requirements for fire rated assemblies and materials shall
be as shown and specified, the provisions of the Scope paragraph (1.2)
of ASTM C754 and ASTM C841 regarding details of construction shall not
apply.

3.2 INSTALLING STUDS

A.

B.

Install studs in accordance with ASTM C754, except as otherwise shown or
specified.

Space studs not more than 610 mm (24 inches) on center.
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C. Cut studs 6 mm to 9 mm (1/4 to 3/8-inch) less than floor to underside of
structure overhead when extended to underside of structure overhead.

D. Where studs are shown to terminate above suspended ceilings, provide
bracing as shown or extend studs to underside of structure overhead.

E. Extend studs to underside of structure overhead for fire, rated
partitions, smoke partitions, shafts, and sound rated partitions.

F. Openings:

1. Frame jambs of openings in stud partitions and furring with two studs
placed back to back or as shown.

2. Fasten back to back studs together with 9 mm (3/8-inch) long Type S
pan head screws at not less than 600 mm (two feet) on center,
staggered along webs.

3. Studs fastened flange to flange shall have splice plates on both
sides approximately 50 X 75 mm (2 by 3 inches) screwed to each stud
with two screws in each stud. Locate splice plates at 600 mm (24
inches) on center between runner tracks.

G. Fastening Studs:

1. Fasten studs located adjacent to partition intersections, corners and
studs at jambs of openings to flange of runner tracks with two screws
through each end of each stud and flange of runner.

2. Do not fasten studs to top runner track when studs extend to
underside of structure overhead.

3.7 TOLERANCES
A. Fastening surface for application of subsequent materials shall not vary
more than 3 mm (1/8-inch) from the layout line.
B. Plumb and align vertical members within 3 mm (1/8-inch.)
C. Level or align ceilings within 3 mm (1/8-inch.)

---END- - -
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SECTION 09 29 00
GYPSUM BOARD

PART 1 - GENERAL
1.1 DESCRIPTION

This section specifies installation and finishing of gypsum board.
1.2 RELATED WORK

A. Installation of steel framing members for walls, partitions, furring,
soffits, and ceilings: Section 09 22 16, NON-STRUCTURAL METAL FRAMING.

1.3 TERMINOLOGY
A. Definitions and description of terms shall be in accordance with ASTM
Cl1l, C840, and as specified.
B. Underside of Structure Overhead: In spaces where steel trusses or bar
joists are shown, the underside of structure overhead shall be the
underside of the floor or roof construction supported by the trusses or
bar joists.
C. "Yoked": Gypsum board cut out for opening with no joint at the opening
(along door jamb or above the door).
1.4 SUBMITTALS (NOT REQUIRED)
1.5 DELIVERY, IDENTIFICATION, HANDLING AND STORAGE

In accordance with the requirements of ASTM C840.
1.6 ENVIRONMENTAL CONDITIONS

In accordance with the requirements of ASTM C840.
1.7 APPLICABLE PUBLICATIONS

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

B. American Society for Testing And Materials (ASTM) :

Cll-08... ... Terminology Relating to Gypsum and Related
Building Materials and Systems

CA75-02. 0., Joint Compound and Joint Tape for Finishing
Gypsum Board

C840-08. ..., Application and Finishing of Gypsum Board

C919-08. ... Sealants in Acoustical Applications

CO54-07.iviiiiiiiiin. Steel Drill Screws for the Application of Gypsum

Board or Metal Plaster Bases to Steel Stud from
0.033 in. (0.84mm) to 0.112 in. (2.84mm) in

thickness
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Cl002-07 . eeeieennnnn Steel Self-Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal
Plaster Bases to Wood Studs or Steel Studs

Cl047-05.....0ven.. Accessories for Gypsum Wallboard and Gypsum
Veneer Base

Cll77-06...ceeeeeeennn. Glass Mat Gypsum Substrate for Use as Sheathing

Cle58-06.. ... Glass Mat Gypsum Panels

Cl1396-06. . eeennenn. Gypsum Board

E84-08. .. nnennnn. Surface Burning Characteristics of Building
Materials

C. Underwriters Laboratories Inc. (UL):
Latest Edition.......... Fire Resistance Directory
D. Inchcape Testing Services (ITS):
Latest Editions......... Certification Listings
PART 2 - PRODUCTS
2.1 GYPSUM BOARD
A. Water Resistant Gypsum Backing Board: ASTM C620, Type X, 16 mm (5/8
inch) thick.
B. Paper facings shall contain 100 percent post-consumer recycled paper
content.
2.2 GYPSUM SHEATHING BOARD (NOT USED)
2.3 ACCESSORIES
A. ASTM C1047, except form of 0.39 mm (0.015 inch) thick zinc coated steel
sheet or rigid PVC plastic.
B. Flanges not less than 22 mm (7/8 inch) wide with punchouts or
deformations as required to provide compound bond.
2.4 FASTENERS
ASTM C1002 and ASTM C840, except as otherwise specified.
ASTM C954, for steel studs thicker than 0.04 mm (0.33 inch).
Select screws of size and type recommended by the manufacturer of the
material being fastened.
D. For fire rated construction, type and size same as used in fire rating
test.
E. Clips: Zinc-coated (galvanized) steel; gypsum board manufacturer's
standard items.
2.5 FINISHING MATERIALS AND LAMINATING ADHESIVE
ASTM C475 and ASTM C840. Free of antifreeze, vinyl adhesives,
preservatives, biocides and other VOC. Adhesive shall contain a maximum

VOC content of 50 g/1.
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PART 3 - EXECUTION

3.1 GYPSUM BOARD HEIGHTS

A.

Extend all layers of gypsum board from floor to underside of structure
overhead on following partitions and furring:
1. Two sides of partitions:
a. Fire rated partitions.
b. Smoke partitions.
2. One side of partitions or furring:
a. Inside of exterior wall furring or stud construction.
b. Room side of room without suspended ceilings.
c. Furring for pipes and duct shafts, except where fire rated shaft

wall construction is shown.

3.2 INSTALLING GYPSUM BOARD

A.

Coordinate installation of gypsum board with other trades and related

work.

Install gypsum board in accordance with ASTM C840, except as otherwise

specified.

Moisture and Mold-Resistant Assemblies: Provide and install moisture and

mold-resistant glass mat gypsum wallboard products with moisture-

resistant surfaces complying with ASTM C1658 where shown and in
locations which might be subject to moisture exposure during
construction.

Use gypsum boards in maximum practical lengths to minimize number of end

joints.

Bring gypsum board into contact, but do not force into place.

Ceilings:

1. For single-ply construction, use perpendicular application.

2. For two-ply assembles:

a. Use perpendicular application.
b. Apply face ply of gypsum board so that joints of face ply do not
occur at joints of base ply with joints over framing members.

Walls (Except Shaft Walls):

1. When gypsum board is installed parallel to framing members, space
fasteners 300 mm (12 inches) on center in field of the board, and 200
mm (8 inches) on center along edges.

2. When gypsum board is installed perpendicular to framing members,
space fasteners 300 mm (12 inches) on center in field and along
edges.

3. Stagger screws on abutting edges or ends.

4. For single-ply construction, apply gypsum board with long dimension

either parallel or perpendicular to framing members as required to
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minimize number of joints except gypsum board shall be applied

vertically over "Z" furring channels.

H. Accessories:

1. Set accessories plumb, level and true to line, neatly mitered at
corners and intersections, and securely attach to supporting surfaces
as specified.

2. Install in one piece, without the limits of the longest commercially
available lengths.

3. Corner Beads:

a. Install at all vertical and horizontal external corners and where
shown.

b. Use screws only. Do not use crimping tool.

4. Edge Trim (casings Beads):

a. At both sides of expansion and control joints unless shown
otherwise.

b. Where gypsum board terminates against dissimilar materials and at
perimeter of openings, except where covered by flanges, casings or
permanently built-in equipment.

c. Where gypsum board surfaces of non-load bearing assemblies abut
load bearing members.

d. Where shown.

3.3 INSTALLING GYPSUM SHEATHING

A.

Install in accordance with ASTM C840, except as otherwise specified or
shown.

Use screws of sufficient length to secure sheathing to framing.

Space screws 9 mm (3/8 inch) from ends and edges of sheathing and 200 mm
(8 inches) on center. Space screws a maximum of 200 mm (8 inches) on
center on intermediate framing members.

Apply 600 mm by 2400 mm (2 foot by 8 foot) sheathing boards horizontally
with tongue edge up.

Apply 1200 mm by 2400 mm or 2700 mm (4 ft. by 8 ft. or 9 foot) gypsum

sheathing boards vertically with edges over framing.

3.4 CAVITY SHAFT WALL (NOT USED)
3.5 FINISHING OF GYPSUM BOARD

A.

Finish joints, edges, corners, and fastener heads in accordance with
ASTM C840. Use Level 5 finish for al finished areas open to public view.
Before proceeding with installation of finishing materials, assure the
following:

1. Gypsum board is fastened and held close to framing or furring.

2. Fastening heads in gypsum board are slightly below surface in dimple

formed by driving tool.
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Finish joints, fasteners, and all openings, including openings around
penetrations, on that part of the gypsum board extending above suspended
ceilings to seal surface of non decorated smoke barrier and fire rated
gypsum board construction. After the installation of hanger rods,
hanger wires, supports, equipment, conduits, piping and similar work,
seal remaining openings and maintain the integrity of the smoke barrier

and fire rated. Sanding is not required of non decorated surfaces.

3.6 REPAIRS

A.

After taping and finishing has been completed, and before decoration,
repair all damaged and defective work, including nondecorated surfaces.
Patch holes or openings 13 mm (1/2 inch) or less in diameter, or
equivalent size, with a setting type finishing compound or patching
plaster.

Repair holes or openings over 13 mm (1/2 inch) diameter, or equivalent
size, with 16 mm (5/8 inch) thick gypsum board secured in such a manner
as to provide solid substrate equivalent to undamaged surface.

Tape and refinish scratched, abraded or damaged finish surfaces
including cracks and joints in non decorated surface to provide smoke

tight construction.
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SECTION 09 51 00
ACOUSTICAL CEILINGS

PART 1- GENERAL
1.1 DESCRIPTION
A. Metal ceiling suspension system for acoustical ceilings.
B. Acoustical units.
1.2 RELATED WORK (NOT USED)
1.3 SUBMITTAL (NOT REQUIRED)
1.4 DEFINITIONS
A. Standard definitions as defined in ASTM C634.
B. Terminology as defined in ASTM E1264.
1.5 APPLICABLE PUBLICATIONS
A. Publications listed below form a part of this specification to extent
referenced. Publications are referenced in the text by basic
designation only.
B. American Society for Testing and Materials (ASTM) :
A641/RA641M-03. .. vuvu.. Zinc-coated (Galvanized) Carbon Steel Wire
A653/A653M-07. . i i Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-coated (Galvannealed) by the Hot-Dip

Process

CA23-07 e e i Sound Absorption and Sound Absorption
Coefficients by the Reverberation Room Method

C634-02 (E2007) c.eeoo... Standard Terminology Relating to Environmental
Acoustics

C635-04.... ... Metal Suspension Systems for Acoustical Tile and

Lay-in Panel Ceilings

C636-06. ..., Installation of Metal Ceiling Suspension Systems
for Acoustical Tile and Lay-in Panels

E84-07 .. eennnnn. Surface Burning Characteristics of Building
Materials

E119-07..ciiiiinnnnn. Fire Tests of Building Construction and
Materials

E413-04.... 0. Classification for Rating Sound Insulation.

E580-06...cc00iiiiien... Application of Ceiling Suspension Systems for

Acoustical Tile and Lay-in Panels in Areas
Requiring Seismic Restraint
E1264-(R2005) ... Classification for Acoustical Ceiling Products
PART 2- PRODUCTS
2.1 METAL SUSPENSION SYSTEM
A. ASTM C635, heavy-duty system, except as otherwise specified.
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Ceiling suspension system members may be fabricated from either of
the following unless specified otherwise.

a. Galvanized cold-rolled steel, bonderized.

b. Extruded aluminum.

Use same construction for cross runners as main runners. Use of

lighter-duty sections for cross runners is not acceptable.

B. Exposed grid suspension system for support of lay-in panels:

1.

Exposed grid width not less than 22 mm (7/8 inch) with not less than
8 mm (5/16 inch) panel bearing surface.

Fabricate wall molding and other special molding from the same
material with same exposed width and finish as the exposed grid
members.

On exposed metal surfaces apply baked-on enamel flat texture finish
in color to match adjacent acoustical units unless specified

otherwise.

2.2 PERIMETER SEAL (NOT USED)

2.3 WIRE

A. ASTM A641.

B.
C.

For wire hangers: Minimum diameter 2.68 mm (0.1055 inch).

For bracing wires: Minimum diameter 3.43 mm (0.1350 inch).

2.4 ANCHORS AND INSERTS

A. Use anchors or inserts to support twice the loads imposed by hangers

attached thereto.

B. Hanger Inserts:

C.

1. Fabricate inserts from steel, zinc-coated (galvanized after

fabrication) .

2. Nailing type option for wood forms:

a. Upper portion designed for anchorage in concrete and positioning
lower portion below surface of concrete approximately 25 mm (one
inch).

b. Lower portion provided with not less than 8 mm (5/16 inch) hole to
permit attachment of hangers.

3. Flush ceiling insert type:

a. Designed to provide a shell covered opening over a wire loop to
permit attachment of hangers and keep concrete out of insert
recess.

b. Insert opening inside shell approximately 16 mm (5/8 inch) wide by
9 mm (3/8 inch) high over top of wire.

c. Wire 5 mm (3/16 inch) diameter with length to provide positive
hooked anchorage in concrete.

Clips:
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Galvanized steel.

Designed to clamp to steel beam or bar joists, or secure framing
member together.

Designed to rigidly secure framing members together.

Designed to sustain twice the loads imposed by hangers or items

supported.

D. Tile Splines: ASTM C635.
2.5 CARRYING CHANNELS FOR SECONDARY FRAMING (NOT USED)

2.6 ADHESIVE (NOT USED)
2.7 ACOUSTICAL UNITS (PROVIDED BY VA)

2.9 ACCESS IDENTIFICATION (NOT USED)

PART 3 EXECUTION

3.1 CEILING TREATMENT

A. Treatment of ceilings shall include sides and soffits of ceiling beams,

furred work 600 mm (24 inches) wide and over, and vertical surfaces at

changes in ceiling heights unless otherwise shown. Install acoustic

tiles after wet finishes have been installed and solvents have cured.

B. Lay out acoustical units symmetrically about center lines of each room

or space unless shown otherwise on reflected ceiling plan.

C. Moldings:

1.

Install metal wall molding at perimeter of room, column, or edge at
vertical surfaces.

Install special shaped molding at changes in ceiling heights and at
other breaks in ceiling construction to support acoustical units and

to conceal their edges.

3.2 CEILING SUSPENSION SYSTEM INSTALLATION

A. General:

1.

Install metal suspension system for acoustical tile and lay-in panels
in accordance with ASTM C636, except as specified otherwise.

Use direct or indirect hung suspension system or combination thereof
as defined in ASTM C635.

Support a maximum area of 1.48 m® (16 sf) of ceiling per hanger.
Prevent deflection in excess of 1/360 of span of cross runner and
main runner.

Provide extra hangers, minimum of one hanger at each corner of each
item of mechanical, electrical and miscellaneous equipment supported
by ceiling suspension system not having separate support or hangers.
Provide not less than 100 mm (4 inch) clearance from the exposed face

of the acoustical units to the underside of ducts, pipe, conduit,
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secondary suspension channels, concrete beams or Jjoists; and steel
beam or bar joist unless furred system is shown,

Use main runners not less than 1200 mm (48 inches) in length.
Install hanger wires vertically. Angled wires are not acceptable

except for seismic restraint bracing wires.

B. Anchorage to Structure:

1.

2.

Concrete:

a. Use eye pins or threaded studs with screw-on eyes in existing or
already placed concrete structures to support hanger.

Steel:

a. When steel framing does not permit installation of hanger wires at
spacing required, install carrying channels for attachment of
hanger wires.

(1) Size and space carrying channels to insure that the maximum
deflection specified will not be exceeded.

(2) Attach hangers to steel carrying channels, spaced four feet on
center, unless area supported or deflection exceeds the amount
specified.

b. Attach carrying channels to the bottom flange of steel beams
spaced not 1200 mm (4 feet) on center before fire proofing is
installed. Weld or use steel clips to attach to beam to develop
full strength of carrying channel.

c. Attach hangers to bottom chord of bar joists or to carrying
channels installed between the bar joists when hanger spacing
prevents anchorage to joist. Rest carrying channels on top of the
bottom chord of the bar joists, and securely wire tie or clip to

joist.

B. Direct Hung Suspension System:

1.
2.

As illustrated in ASTM C635.

Support main runners by hanger wires attached directly to the
structure overhead.

Maximum spacing of hangers, 1200 mm (4 feet) on centers unless
interference occurs by mechanical systems. Use indirect hung

suspension system where not possible to maintain hanger spacing.

C. Indirect Hung Suspension System:

1.
2.

As illustrated in ASTM C635.

Space carrying channels for indirect hung suspension system not more
than 1200 mm (4 feet) on center. Space hangers for carrying channels
not more than 2400 mm (8 feet) on center or for carrying channels
less than 1200 mm (4 feet) or center so as to insure that specified

requirements are not exceeded.
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3. Support main runners by specially designed clips attached to carrying

channels.
3.3 ACOUSTICAL UNIT INSTALLATION
A. Cut acoustic units for perimeter borders and penetrations to fit tight
against penetration for joint not concealed by molding.
B. Install lay-in acoustic panels in exposed grid with not less than 6 mm
(1/4 inch) bearing at edges on supports.
1. Install tile to lay level and in full contact with exposed grid.
2. Replace cracked, broken, stained, dirty, or tile not cut for minimum
bearing.
C. Tile in concealed grid upward access suspension system:
1. Install acoustical tile with joints close, straight and true to line,
and with exposed surfaces level and flush at joints.
2. Make corners and arises full, and without worn or broken places.
3. Locate acoustical units providing access as specified under Article,
ACCESS.
3.5 CLEAN-UP AND COMPLETION
A. Replace damaged, discolored, dirty, cracked and broken acoustical units.
B. Leave finished work free from defects.

---END- - -
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SECTION 09 91 00
PAINTING

PART 1-GENERAL

1.1 DESCRIPTION

A.
B.

C.

Section specifies field painting.

Section specifies prime coats which may be applied in shop under other
sections.

Painting includes shellacs, stains, varnishes, coatings specified, and

striping or markers and identity markings.

1.2 RELATED WORK

Division 08 - OPENINGS, Division 22 - PLUMBING, Division 26 - ELECTRICAL.
Contractor option: Prefinished flush doors with transparent finishes:
Section 08 14 00, WOOD DOORS.

Type of Finish, Color, and Gloss Level of Finish Coat: Section 09 06 00,
SCHEDULE FOR FINISHES.

1.3 SUBMITTALS (NOT REQUIRED)
1.4 DELIVERY AND STORAGE

A.

Deliver materials to site in manufacturer's sealed container marked to
show following:

1. Name of manufacturer.

2. Product type.

3. Batch number.

4. Instructions for use.

5. Safety precautions.

In addition to manufacturer's label, provide a label legibly printed as
following:

1. Federal Specification Number, where applicable, and name of material.
2. Surface upon which material is to be applied.

3. If paint or other coating, state coat types; prime, body or finish.
Maintain space for storage, and handling of painting materials and
equipment in a neat and orderly condition to prevent spontaneous
combustion from occurring or igniting adjacent items.

Store materials at site at least 24 hours before using, at a temperature

between 18 and 30 degrees C (65 and 85 degrees F).

1.5 MOCK-UP PANEL (NOT USED)
1.6 APPLICABLE PUBLICATIONS

A.

Publications listed below form a part of this specification to the extent
referenced. Publications are referenced in the text by basic designation
only.

American Conference of Governmental Industrial Hygienists (ACGIH):
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ACGIH TLV-BKLT-2008..... Threshold Limit Values (TLV) for Chemical
Substances and Physical Agents and Biological
Exposure Indices (BEIs)

ACGIH TLV-DOC-2008...... Documentation of Threshold Limit Values and
Biological Exposure Indices, (Seventh Edition)

American National Standards Institute (ANSI):

Al3.1-07 e iieenennnn Scheme for the Identification of Piping Systems

American Society for Testing and Materials (ASTM) :

D260-86.......... Boiled Linseed 0il

Commercial Item Description (CID):

A-A-1555.. ... . ... Water Paint, Powder (Cementitious, White and
Colors) (WPC) (cancelled)

A-A-3120. ... Paint, For Swimming Pools (RF) (cancelled)

Federal Specifications (Fed Spec):

TT-P-1411A. .. ... Paint, Copolymer-Resin, Cementitious (For
Waterproofing Concrete and Masonry Walls) (CEP)

Master Painters Institute (MPI):

No. 1-07 .. iieeneeenn. Aluminum Paint (AP)

No. 4-07..cviinnnan.. Interior/ Exterior Latex Block Filler

No. 5-07.....cciiiinnn. Exterior Alkyd Wood Primer

No. 7-07.. ... Exterior 0il Wood Primer

No. 8-07 . iiieineennn. Exterior Alkyd, Flat MPI Gloss Level 1 (EO)

No. 9-07 .. ieennn. Exterior Alkyd Enamel MPI Gloss Level 6 (EO)

No. 10-07.. v einenenenn. Exterior Latex, Flat (AE)

No. 11-07..uivieineenenn. Exterior Latex, Semi-Gloss (AE)

No. 18-07.....cuiveennnn Organic Zinc Rich Primer

No. 22-07 i iiuennnn. Aluminum Paint, High Heat (up to 590% - 1100F)
(HR)

No. 26-07...viiiiinnnn. Cementitious Galvanized Metal Primer

No. 27-07 ... Exterior / Interior Alkyd Floor Enamel, Gloss (FE)

No. 31-07...ciieienennn. Polyurethane, Moisture Cured, Clear Gloss (PV)

No. 36=-07...cuiiieeennn. Knot Sealer

No. 43-07 .. ueennnn. Interior Satin Latex, MPI Gloss Level 4

No. 44-07 ... ieiueeenn. Interior Low Sheen Latex, MPI Gloss Level 2

No. 45-07.....0iuiin. Interior Primer Sealer

No. 46-07.....000iin. Interior Enamel Undercoat

No. 47-07 .. ieeeeeenn. Interior Alkyd, Semi-Gloss, MPI Gloss Level 5 (AK)

No. 48-07 .. eieeenenn. Interior Alkyd, Gloss, MPI Gloss Level 6 (AK)

No. 49-07. .. Interior Alkyd, Flat, MPI Gloss Level 1 (AK)

No. 50-07.....00ii. Interior Latex Primer Sealer

No. 51-07....ciiiennn. Interior Alkyd, Eggshell, MPI Gloss Level 3
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No. 52-07 ... Interior Latex, MPI Gloss Level 3 (LE)

No. 53-07 ... Interior Latex, Flat, MPI Gloss Level 1 (LE)

No. 54-07...cuieieeeen.. Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)

No. 59-07. ... Interior/Exterior Alkyd Porch & Floor Enamel, Low
Gloss (FE)

No. 60-07. .. eeeennnn. Interior/Exterior Latex Porch & Floor Paint, Low
Gloss

No. 66=-07...cuieeeennn. Interior Alkyd Fire Retardant, Clear Top-Coat (ULC

Approved) (FC)

No. 67=-07..cieieieeeenn. Interior Latex Fire Retardant, Top-Coat (ULC
Approved) (FR)

No. 68=-07...cuueeeeeennn. Interior/ Exterior Latex Porch & Floor Paint,
Gloss

No. 71-07...ciieineeeenn.. Polyurethane, Moisture Cured, Clear, Flat (PV)

No. 74-07....cuuiiuennn. Interior Alkyd Varnish, Semi-Gloss

No. 77=-07 ... eeeeeeeenn. Epoxy Cold Cured, Gloss (EC)

No. 79-07.....ciiiienn.n. Marine Alkyd Metal Primer

No. 90-07..v e Interior Wood Stain, Semi-Transparent (WS)

No. 91-07.....cciiiunnnn Wood Filler Paste

No. 94-07 .. eeeenn. Exterior Alkyd, Semi-Gloss (EO)

No. 95-07.......ciuunn Fast Drying Metal Primer

No. 98-07.....cciiunnn.n High Build Epoxy Coating

No. 101-07.....civuennnn Epoxy Anti-Corrosive Metal Primer

No. 108-07..........00t High Build Epoxy Coating, Low Gloss (EC)

No. 114-07. ... Interior Latex, Gloss (LE) and (LG)

No. 119-07.... ... Exterior Latex, High Gloss (acrylic) (AE)

No. 135-07....cvuivinna. Non-Cementitious Galvanized Primer

No. 138-07. ... Interior High Performance Latex, MPI Gloss Level 2
(LF)

No. 139-07. ... Interior High Performance Latex, MPI Gloss Level 3
(LL)

No. 140-07. ... Interior High Performance Latex, MPI Gloss Level 4

No. 141-07........00v Interior High Performance Latex (SG) MPI Gloss
Level 5

H. Steel Structures Painting Council (SSPC):

SSPC SP 1-04 (R2004)....Solvent Cleaning

SSPC SP 2-04 (R2004)....Hand Tool Cleaning

SSPC SP 3-04 (R2004)....Power Tool Cleaning

PART 2 - PRODUCTS
2.1 MATERIALS
A. Not used.
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Wood Sealer:

MPI 31 (gloss)

or MPI 71 (flat)

thinned with thinner

04-09M

recommended by manufacturer at rate of about one part of thinner to four

parts of varnish.

Not
Not
Not

used.
used.

used.

Interior/Exterior Latex Block Filler: MPI 4.

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Knot Sealer:

used.
used.
used.
used.
used.
used.
used.
used.
used.

used.

Interior

Interior

Interior

Interior

Interior

Interior

Interior

Interior

Interior

Interior

Interior

. Not
. Not
. Not
. Not
. Not

Interior Wood Stain,

used.
used.
used.
used.

used.

Satin Latex:
Low Sheen Latex:

Primer Sealer:

MPI 36.

Enamel Undercoat:

Alkyd,
Alkyd,

MPI 43.
MPI 44.
MPI 45.
MPI 47.
Semi-Gloss (AK): MPI 47.
Gloss (AK): MPI 49.

Latex Primer Sealer: MPI 50.
Eggshell: MPI 51

MPI Gloss Level 3 (LE): MPI 5
Flat, MPI Gloss Level 1 (LE):

Alkyd,
Latex,
Latex,

Latex,

. Epoxy Cold Cured, Gloss
. Not used.

. Fast Drying Metal Primer:

Semi-Gloss,

MPI Gloss Level 5

(EC): MPI 77.

MPI 95.
. High Build Epoxy Coating: MPI 98.
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MPI 53.

(LE) :

Semi-Transparent (WS): MPI 90.
. Wood Filler Paste: MPI 91.
. Not used.

MPI 54.
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used.
used.
erior latex, Gloss (LE) and (LG): MPI 114.
used.
used.
used.
used.
used.
used.

used.

PROPERTIES

ready-mixed (including colors), except two component epoxies,
yurethanes, polyesters, paints having metallic powders packaged
arately and paints requiring specified additives.

re no requirements are given in the referenced specifications for
mers, use primers with pigment and vehicle, compatible with substrate

finish coats specified.

2.3 REGULATORY REQUIREMENTS/QUALITY ASSURANCE

A.

Pai
Env
1.

nt materials shall conform to the restrictions of the local

ironmental and Toxic Control jurisdiction.

Volatile Organic Compounds (VOC): VOC content of paint materials shall

not exceed 10g/1 for interior latex paints/primers and 50g/1 for

exterior latex paints and primers.

Lead-Base Paint:

a. Comply with Section 410 of the Lead-Based Paint Poisoning Prevention
Act, as amended, and with implementing regulations promulgated by
Secretary of Housing and Urban Development.

b. Regulations concerning prohibition against use of lead-based paint
in federal and federally assisted construction, or rehabilitation of
residential structures are set forth in Subpart F, Title 24, Code of
Federal Regulations, Department of Housing and Urban Development.

c. For lead-paint removal, see Section 02 83 33.13, LEAD-BASED PAINT
REMOVAL AND DISPOSAL.

Asbestos: Materials shall not contain asbestos.

Chromate, Cadmium, Mercury, and Silica: Materials shall not contain

zinc-chromate, strontium-chromate, Cadmium, mercury or mercury

compounds or free crystalline silica.

Human Carcinogens: Materials shall not contain any of the ACGIH-BKLT

and ACGHI-DOC confirmed or suspected human carcinogens.
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Use high performance acrylic paints in place of alkyd paints, where
possible.

VOC content for solvent-based paints shall not exceed 250g/1 and shall
not be formulated with more than one percent aromatic hydro carbons by

weight.

PART 3 - EXECUTION

3.1 JOB CONDITIONS

A. Safety: Observe required safety regulations and manufacturer's warning and

instructions for storage, handling and application of painting materials.

1.

Take necessary precautions to protect personnel and property from
hazards due to falls, injuries, toxic fumes, fire, explosion, or other
harm.

Deposit soiled cleaning rags and waste materials in metal containers
approved for that purpose. Dispose of such items off the site at end of

each days work.

B. Atmospheric and Surface Conditions:

1.

Do not apply coating when air or substrate conditions are:

a. Less than 3 degrees C (5 degrees F) above dew point.
Below 10 degrees C (50 degrees F) or over 35 degrees C (95 degrees
F), unless specifically pre-approved by the Contracting Officer and
the product manufacturer. Under no circumstances shall application
conditions exceed manufacturer recommendations.

Maintain interior temperatures until paint dries hard.

Do no exterior painting when it is windy and dusty.

Do not paint in direct sunlight or on surfaces that the sun will soon

warm.

Apply only on clean, dry and frost free surfaces except as follows:

a. Apply water thinned acrylic and cementitious paints to damp (not
wet) surfaces where allowed by manufacturer's printed instructions.

b. Dampened with a fine mist of water on hot dry days concrete and
masonry surfaces to which water thinned acrylic and cementitious
paints are applied to prevent excessive suction and to cool surface.

Varnishing:

a. Apply in clean areas and in still air.

b. Before varnishing vacuum and dust area.

c. Immediately before varnishing wipe down surfaces with a tack rag.

3.2 SURFACE PREPARATION

A. Method of surface preparation is optional, provided results of finish

painting produce solid even color and texture specified with no overlays.

09 91 00 - 81



04-09M

B. General:

1.

Remove prefinished items not to be painted such as lighting fixtures,
escutcheon plates, hardware, trim, and similar items for reinstallation
after paint is dried.

Remove items for reinstallation and complete painting of such items and
adjacent areas when item or adjacent surface is not accessible or
finish is different.

See other sections of specifications for specified surface conditions
and prime coat.

Clean surfaces for painting with materials and methods compatible with
substrate and specified finish. Remove any residue remaining from
cleaning agents used. Do not use solvents, acid, or steam on concrete

and masonry.

C. Wood:

Sand to a smooth even surface and then dust off.

Sand surfaces showing raised grain smooth between each coat.

Wipe surface with a tack rag prior to applying finish.

Surface painted with an opaque finish:

a. Coat knots, sap and pitch streaks with MPI 36 (Knot Sealer) before
applying paint.

b. Apply two coats of MPI 36 (Knot Sealer) over large knots.

After application of prime or first coat of stain, fill cracks, nail

and screw holes, depressions and similar defects with wood filler

paste. Sand the surface to make smooth and finish flush with adjacent

surface.

Before applying finish coat, reapply wood filler paste if required, and

sand surface to remove surface blemishes. Finish flush with adjacent

surfaces.

Fill open grained wood such as oak, walnut, ash and mahogany with MPI

91 (Wood Filler Paste), colored to match wood color.

a. Thin filler in accordance with manufacturer's instructions for
application.

b. Remove excess filler, wipe as clean as possible, dry, and sand as

specified.

D. Ferrous Metals:

1.

Remove o0il, grease, soil, drawing and cutting compounds, flux and other
detrimental foreign matter in accordance with SSPC-SP 1 (Solvent
Cleaning) .

Remove loose mill scale, rust, and paint, by hand or power tool
cleaning, as defined in SSPC-SP 2 (Hand Tool Cleaning) and SSPC-SP 3

(Power Tool Cleaning). Exception: where high temperature aluminum paint
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is used, prepare surface in accordance with paint manufacturer's

instructions.

Fill dents, holes and similar voids and depressions in flat exposed

surfaces of hollow steel doors and frames, access panels, roll-up steel

doors and similar items specified to have semi-gloss or gloss finish

with TT-F-322D (Filler, Two-Component Type, For Dents, Small Holes and

Blow-Holes). Finish flush with adjacent surfaces.

a. This includes flat head countersunk screws used for permanent
anchors.

b. Do not fill screws of item intended for removal such as glazing
beads.

Spot prime abraded and damaged areas in shop prime coat which expose

bare metal with same type of paint used for prime coat. Feather edge of

spot prime to produce smooth finish coat.

Spot prime abraded and damaged areas which expose bare metal of factory

finished items with paint as recommended by manufacturer of item.

Zinc-Coated (Galvanized) Metal Surfaces Specified Painted:

1.

Clean surfaces to remove grease, o0il and other deterrents to paint
adhesion in accordance with SSPC-SP 1 (Solvent Cleaning).

Spot coat abraded and damaged areas of zinc-coating which expose base
metal on hot-dip zinc-coated items with MPI 18 (Organic Zinc Rich
Coating) . Prime or spot prime with MPI 134 (Waterborne Galvanized
Primer) or MPI 135 (Non- Cementitious Galvanized Primer) depending on

finish coat compatibility.

Not used.

Gypsum Plaster and Gypsum Board:

1.

Remove efflorescence, loose and chalking plaster or finishing
materials.

Remove dust, dirt, and other deterrents to paint adhesion.

Fill holes, cracks, and other depressions with CID-A-A-1272A [Plaster,
Gypsum (Spackling Compound) finished flush with adjacent surface, with
texture to match texture of adjacent surface. Patch holes over 25 mm

(l-inch) in diameter as specified in Section for gypsum board.

3.3 PAINT PREPARATION

A.

Thoroughly mix painting materials to ensure uniformity of color, complete

dispersion of pigment and uniform composition.

Do not thin unless necessary for application and when finish paint is used

for body and prime coats. Use materials and quantities for thinning as

specified in manufacturer's printed instructions.

Remove paint skins, then strain paint through commercial paint strainer to

remove lumps and other particles.
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Mix two component and two part paint and those requiring additives in such
a manner as to uniformly blend as specified in manufacturer's printed
instructions unless specified otherwise.

For tinting required to produce exact shades specified, use color pigment

recommended by the paint manufacturer.

3.4 APPLICATION

A.

Start of surface preparation or painting will be construed as acceptance
of the surface as satisfactory for the application of materials.

Unless otherwise specified, apply paint in three coats; prime, body, and
finish. When two coats applied to prime coat are the same, first coat
applied over primer is body coat and second coat is finish coat.

Apply each coat evenly and cover substrate completely.

Allow not less than 48 hours between application of succeeding coats,
except as allowed by manufacturer's printed instructions, and approved by
Resident Engineer.

Finish surfaces to show solid even color, free from runs, lumps,
brushmarks, laps, holidays, or other defects.

Apply by brush, roller or spray, except as otherwise specified.

Do not spray paint in existing occupied spaces unless approved by Project

Manager, except in spaces sealed from existing occupied spaces.

3.5 PRIME PAINTING

A.

After surface preparation prime surfaces before application of body and
finish coats, except as otherwise specified.

Spot prime and apply body coat to damaged and abraded painted surfaces
before applying succeeding coats.

Additional field applied prime coats over shop or factory applied prime
coats are not required except for exterior exposed steel apply an
additional prime coat.

Prime rebates for stop and face glazing of wood, and for face glazing of
steel.

Wood and Wood Particleboard:

1. Use same kind of primer specified for exposed face surface.

a. Not used.

b. Interior wood except for transparent finish: MPI 45 (Interior
Primer Sealer) or MPI 46 (Interior Enamel Undercoat), thinned if
recommended by manufacturer.

c. Transparent finishes as specified under Transparent Finishes on Wood
except Floors.

2. Apply two coats of primer or sealer MPI 45 (Interior Primer Sealer) or

MPI 46 (Interior Enamel Undercoat) to surfaces of wood doors, including

top and bottom edges, which are cut for fitting or for other reason.
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Apply one coat of primer sealer MPI 45 (Interior Primer Sealer) or MPI
46 (Interior Enamel Undercoat) as soon as delivered to site to surfaces
of unfinished woodwork, except concealed surfaces of shop fabricated or
assembled millwork and surfaces specified to have varnish, stain or
natural finish.

Not used.

Not used.

F. Metals except boilers, incinerator stacks, and engine exhaust pipes:

1.

2
3.
4
5

Steel and iron: MPI 95 (Fast Drying Metal Primer).

Zinc-coated steel and iron: MPI 134 (Waterborne Galvanized Primer).
Aluminum scheduled to be painted: MPI 95 (Fast Drying Metal Primer).
Not used.

Copper and copper alloys scheduled to be painted: MPI 95 (Fast Drying
Metal Primer).

Not used.

Not used.

Not used.

G. Gypsum Board:

1.

3.
4.

Surfaces scheduled to have MPI 53 (Interior Latex, Flat), MPI Gloss
Level 1 (LE), MPI 52 (Interior Latex, MPI Gloss Level 3 (LE)) MPI 54
(Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)), MPI 114 (Interior
Latex, Gloss (LE) and (LG)) finish: Use MPI 53 (Interior Latex, MPI
Gloss Level 3 (LE)), MPI 52 (Interior Latex, MPI Gloss Level 3 (LE)),
MPI 54 (Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)), MPI 114
(Interior Latex, Gloss (LE) and (LG)) respectively.

Primer: MPI 50 (Interior Latex Primer Sealer) except use MPI 45
(Interior Primer Sealer) MPI 46 (Interior Enamel Undercoat) in shower
and bathrooms.

Not used.

Not used.

H. Gypsum Plaster and Veneer Plaster:

1.

Surfaces scheduled to receive vinyl coated fabric wallcovering:

Use MPI 45 (Interior Primer Sealer).

MPI 45 (Interior Primer Sealer), except use MPI 50 (Interior Latex
Primer Sealer) when an alkyd flat finish is specified.

Surfaces scheduled to have MPI 53 (Interior Latex, Flat, MPI Gloss
Level 1 LE)) MPI 52 (Interior Latex, MPI Gloss Level 3 (LE)) MPI 54
(Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)) MPI 114 (Interior
Latex, Gloss (LE) and (LG)) finish: Use MPI 53 (Interior Latex, Flat,
MPI Gloss Level 1 LE)) MPI 52 Latex, MPI Gloss Level 3 (LE)) MPI 54
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(Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)) MPI 114 (Interior

Latex, Gloss (LE) and (LG)) respectively.

Not used.

Not used.
J. Not used.
Not used.

3.6 EXTERIOR FINISHES (NOT USED)

3.7 INTERIOR FINISHES

A. Apply following finish coats over prime coats in spaces or on surfaces

specified in Section 09 06 00, SCHEDULE FOR FINISHES.
B. Metal Work:

1.
2.

Apply to exposed surfaces.

Omit body and finish coats on surfaces concealed after installation

except electrical conduit containing conductors over 600 volts.

Ferrous Metal, Galvanized Metal, and Other Metals Scheduled:

a.

e.

f.
g.

Apply two coats of MPI 47 (Interior Alkyd, Semi-Gloss (AK)) unless
specified otherwise.

Two coats of MPI 48 (Interior Alkyd Gloss (AK)) MPI 51 (Interior
Alkyd, Eggshell (AK)).

Not used.

Two coats of CID-A-A3120 Type E (RP) on exposed surfaces in battery
rooms.

Not used.

Not used.

Not used.

C. Gypsum Board:

1.

2.
3.

4.

One coat of MPI 45 (Interior Primer Sealer) plus two coats of MPI 139

(Interior High Performance Latex, MPI Gloss level 3 (LL)).

Not used.

One coat of MPI 45 (Interior Primer Sealer) plus two coats of MPI 54

(Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)) or MPI 114
(Interior Latex, Gloss (LE) and (LG)).

Not used.

D. Plaster:

1.

2.
3.

4.

One coat of MPI 45 (Interior Primer Sealer) plus two coats of MPI 139

(Interior High Performance Latex, MPI Gloss level 3 (LL)).

Not used.

One coat of MPI 45 (Interior Primer Sealer) plus two coats of 139

(Interior High Performance Latex, MPI Gloss level 3 (LL)).

Not used.

E. Not used.
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F. Wood:
1. Sanding:

a. Use 220-grit sandpaper.

b. Sand sealers and varnish between coats.

c. Sand enough to scarify surface to assure good adhesion of subsequent
coats, to level roughly applied sealer and varnish, and to knock off
"whiskers" of any raised grain as well as dust particles.

2. Sealers:

a. Apply sealers specified except sealer may be omitted where
pigmented, penetrating, or wiping stains containing resins are used.

b. Allow manufacturer's recommended drying time before sanding, but not
less than 24 hours or 36 hours in damp or muggy weather.

c. Sand as specified.

3. Paint Finish:

a. One coat of MPI 45 (Interior Primer Sealer) plus two coats of MPI 47
(Interior Alkyd, Semi-Gloss (AK)) (SG).

b. Not used.

c. One coat of MPI 45 Interior Primer Sealer) plus two coats of MPI 48
(Interior Alkyd Gloss (AK)).

d. Not used.

4. Transparent Finishes on Wood Except Floors.
a. Natural Finish:
1) One coat of sealer.
2) Two coats of MPI 71 (Polyurethane, Moisture Cured, Clear Flat
(PV) .
b. Stain Finish:
1) One coat of MPI 90 (Interior Wood Stain, Semi-Transparent (WS)).
2) Use wood stain of type and color required to achieve finish
specified. Do not use varnish type stains.
3) One coat of sealer.
4) Two coats of MPI 71 (Polyurethane, Moisture Cured, Clear Flat
(PV) .
c. Varnish Finish:
1) One coat of sealer.
2) Two coats of MPI 71 (Polyurethane, Moisture Cured, Clear Flat
(PV) .
d. Not used.
5. Not used.
G. Not used.
H. Not used.
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Not used.

3.8 REFINISHING EXISTING PAINTED SURFACES

A.

Clean, patch and repair existing surfaces as specified under surface
preparation.

Remove and reinstall items as specified under surface preparation.

Remove existing finishes or apply separation coats to prevent non
compatible coatings from having contact.

Patched or Replaced Areas in Surfaces and Components: Apply spot prime and
body coats as specified for new work to repaired areas or replaced
components.

Except where scheduled for complete painting apply finish coat over plane
surface to nearest break in plane, such as corner, reveal, or frame.

In existing rooms and areas where alterations occur, clean existing
stained and natural finished wood retouch abraded surfaces and then give
entire surface one coat of MPI 71 (Polyurethane, Moisture Cured, Clear
Flat (PV)).

Refinish areas as specified for new work to match adjoining work unless
specified or scheduled otherwise.

Coat knots and pitch streaks showing through old finish with MPI 36 (Knot
Sealer) before refinishing.

Sand or dull glossy surfaces prior to painting.

Sand existing coatings to a feather edge so that transition between new

and existing finish will not show in finished work.

3.9 PAINT COLOR

A.

Color and gloss of finish coats is specified in Section 09 06 00, SCHEDULE

FOR FINISHES.

Not used.

Coat Colors:

1. Color of priming coat: Lighter than body coat.

2. Color of body coat: Lighter than finish coat.

3. Color prime and body coats to not show through the finish coat and to
mask surface imperfections or contrasts.

Painting, Caulking, Closures, and Fillers Adjacent to Casework:

1. Paint to match color of casework where casework has a paint finish.

2. Paint to match color of wall where casework is stainless steel, plastic

laminate, or varnished wood.

3.10 MECHANICAL AND ELECTRICAL WORK FIELD PAINTING SCHEDULE

Field painting of mechanical and electrical consists of cleaning, touching-up

abraded shop prime coats, and applying prime, body and finish coats to
materials and equipment if not factory finished in space scheduled to be

finished.
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Not used.

Paint various systems specified in Division 22 - PLUMBING and Division 26
- ELECTRICAL.

Paint after tests have been completed.

Omit prime coat from factory prime-coated items.

Finish painting of mechanical and electrical equipment is not required
when located in interstitial spaces, above suspended ceilings, in
concealed areas such as pipe and electric closets, pipe basements, pipe
tunnels, trenches, attics, roof spaces, shafts and furred spaces except on
electrical conduit containing feeders 600 volts or more.

Omit field painting of items specified in paragraph, Building and
Structural WORK NOT PAINTED.

Not used.

Apply paint systems on properly prepared and primed surface.
BUILDING AND STRUCTURAL WORK FIELD PAINTING (NOT USED)
IDENTITY PAINTING SCHEDULE (NOT USED)
PROTECTION CLEAN UP, AND TOUCH-UP

Protect work from paint droppings and spattering by use of masking, drop
cloths, removal of items or by other approved methods.

Upon completion, clean paint from hardware, glass and other surfaces and
items not required to be painted of paint drops or smears.

Before final inspection, touch-up or refinished in a manner to produce
solid even color and finish texture, free from defects in work which was
damaged or discolored.

- - -END - - -
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SECTION 22 05 11
COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1 DESCRIPTION

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

B.

22.

Definitions:

1.
2.

Exposed: Piping and equipment exposed to view in finished rooms.
Option or optional: Contractor's choice of an alternate material or

method.

1.2 RELATED WORK

A.

B.

C.
D.
E.

A.

Section 01 00 00, GENERAL REQUIREMENTS.

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

Section 09 91 00, PAINTING.

Section 23 07 11, HVAC, PLUMBING, AND BOILER PLANT INSULATION.
Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
1.3 QUALITY ASSURANCE

Products Criteria:

1.

Standard Products: Material and equipment shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at least 3 years. However, digital electronics
devices, software and systems such as controls, instruments, computer
work station, shall be the current generation of technology and basic
design that has a proven satisfactory service record of at least
three years.

All items furnished shall be free from defects that would adversely
affect the performance, maintainability and appearance of individual
components and overall assembly.

The products and execution of work specified in Division 22 shall
conform to the referenced codes and standards as required by the
specifications. Local codes and amendments enforced by the local code
official shall be enforced, if required by local authorities such as
the natural gas supplier. 1If the local codes are more stringent,
then the local code shall apply. Any conflicts shall be brought to
the attention of the Project Manager/Contracting Officers Technical
Representative (COTR).

Multiple Units: When two or more units of materials or equipment of
the same type or class are required, these units shall be products of

one manufacturer.
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5. Assembled Units: Manufacturers of equipment assemblies, which use
components made by others, assume complete responsibility for the
final assembled product.

6. Nameplates: Nameplate bearing manufacturer's name or identifiable
trademark shall be securely affixed in a conspicuous place on
equipment, or name or trademark cast integrally with equipment,
stamped or otherwise permanently marked on each item of equipment.

7. Asbestos products or equipment or materials containing asbestos shall
not be used.

Welding: (Not Used)

Manufacturer's Recommendations: Where installation procedures or any

part thereof are required to be in accordance with the recommendations

of the manufacturer of the material being installed, printed copies of
these recommendations shall be furnished to the Project Manager prior to
installation. Installation of the item will not be allowed to proceed
until the recommendations are received. Failure to furnish these
recommendations can be cause for rejection of the material.

Execution (Installation, Construction) Quality:

1. A1l items shall be applied and installed in accordance with
manufacturer's written instructions. Conflicts between the
manufacturer's instructions and the contract drawings and
specifications shall be referred to the RE/COTR for resolution.
Written hard copies or computer files of manufacturer’s installation
instructions shall be provided to the RE/COTR at least two weeks
prior to commencing installation of any item.

Guaranty: Warranty of Construction, FAR clause 52.246-21.

Plumbing Systems: IPC, International Plumbing Code.

1.4 SUBMITTALS

A.

Submittals shall be submitted in accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA, and SAMPLES.

Information and material submitted under this section shall be marked
"SUBMITTED UNDER SECTION 22 05 11, COMNON WORK RESULTS FOR PLUMBING",
with applicable paragraph identification.

Contractor shall make all necessary field measurements and
investigations to assure that the equipment and assemblies will meet
contract requirements.

If equipment is submitted which differs in arrangement from that shown,
provide drawings that show the rearrangement of all associated systems.
Approval will be given only if all features of the equipment and
associated systems, including accessibility, are equivalent to that

required by the contract.
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E. Prior to submitting shop drawings for approval, contractor shall certify
in writing that manufacturers of all major items of equipment have each
reviewed drawings and specifications, and have jointly coordinated and
properly integrated their equipment and controls to provide a complete
and efficient installation.

F. Upon request by Government, lists of previous installations for selected
items of equipment shall be provided. Contact persons who will serve as
references, with telephone numbers and e-mail addresses shall be
submitted with the references.

G. Manufacturer's Literature and Data: Manufacturer’s literature shall be
submitted under the pertinent section rather than under this section.

1. Electric motor data and variable speed drive data shall be submitted
with the driven equipment.

2. Equipment and materials identification.

3. Fire stopping materials.

4. Hangers, inserts, supports and bracing. Provide load calculations for
variable spring and constant support hangers.

5. Wall, floor, and ceiling plates.

H. Maintenance Data and Operating Instructions:

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and
equipment.

2. Listing of recommended replacement parts for keeping in stock supply,
including sources of supply, for equipment shall be provided.

3. The listing shall include belts for equipment: Belt manufacturer,
model number, size and style, and distinguished whether of multiple
belt sets.

1.5 DELIVERY, STORAGE AND HANDLING

A. Protection of Equipment:

1. Equipment and material placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not the
Government has reimbursed the Contractor for the equipment and
material. The Contractor is solely responsible for the protection of
such equipment and material against any damage.

2. Damaged equipment shall be replaced with an identical unit as
determined and directed by the RE/COTR. Such replacement shall be at
no additional cost to the Government.

3. Interiors of new equipment and piping systems shall be protected
against entry of foreign matter. Both inside and outside shall be

cleaned before painting or placing equipment in operation.
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4. Existing equipment and piping being worked on by the Contractor shall
be under the custody and responsibility of the Contractor and shall
be protected as required for new work.

Cleanliness of Piping and Equipment Systems:

1. Care shall be exercised in the storage and handling of equipment and
piping material to be incorporated in the work. Debris arising from
cutting, threading and welding of piping shall be removed.

2. Piping systems shall be flushed, blown or pigged as necessary to
deliver clean systems.

3. The interior of all tanks shall be cleaned prior to delivery and
beneficial use by the Government. All piping shall be tested in
accordance with the specifications and the International Plumbing
Code (IPC), latest edition. All filters, strainers, fixture faucets
shall be flushed of debris prior to final acceptance.

4. Contractor shall be fully responsible for all costs, damage, and

delay arising from failure to provide clean systems.

1.6 APPLICABLE PUBLICATIONS

A.

The publications listed below shall form a part of this specification to

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

the basic designation only.

American Society of Mechanical Engineers (ASME) :

Boiler and Pressure Vessel Code (BPVC):

SEC IX-2007... e Boiler and Pressure Vessel Code; Section IX,
Welding and Brazing Qualifications.

American Society for Testing and Materials (ASTM) :

A36/A36M-2008........... Standard Specification for Carbon Structural
Steel

A575-96 (R 2007) ........ Standard Specification for Steel Bars, Carbon,
Merchant Quality, M-Grades R (2002)

E84-2005.......c... Standard Test Method for Surface Burning

Characteristics of Building Materials
E119-2008a...cceeeenn.... Standard Test Methods for Fire Tests of Building
Construction and Materials
Manufacturers Standardization Society (MSS) of the Valve and Fittings
Industry, Inc:

SP-58-02....c0iiiennn. Pipe Hangers and Supports-Materials, Design and
Manufacture

SP 69-2003 (R 2004)..... Pipe Hangers and Supports-Selection and
Application

National Electrical Manufacturers Association (NEMA) :

MG1-2003, Rev. 1-2007...Motors and Generators
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C. International Code Council, (ICC):
IBC-06, (R 2007)........ International Building Code
IPC-06, (R 2007)........ International Plumbing Code

PART 2 - PRODUCTS
2.1 FACTORY-ASSEMBLED PRODUCTS

A. STANDARDIZATION OF COMPONENTS SHALL BE MAXIMIZED TO REDUCE SPARE PART
requirements.

B. Manufacturers of equipment assemblies that include components made by
others shall assume complete responsibility for final assembled unit.

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

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

3. Components shall be compatible with each other and with the total
assembly for intended service.

4. Contractor shall guarantee performance of assemblies of components,
and shall repair or replace elements of the assemblies as required to
deliver specified performance of the complete assembly.

C. Components of equipment shall bear manufacturer's name and trademark,
model number, serial number and performance data on a name plate
securely affixed in a conspicuous place, or cast integral with, stamped
or otherwise permanently marked upon the components of the equipment.

D. Major items of equipment, which serve the same function, shall be the
same make and model

2.2 COMPATIBILITY OF RELATED EQUIPMENT

A. Equipment and materials installed shall be compatible in all respects
with other items being furnished and with existing items so that the
result will be a complete and fully operational system that conforms to
contract requirements.

2.3 SAFETY GUARDS

A. Pump shafts and couplings shall be fully guarded by a sheet steel guard,
covering coupling and shaft but not bearings. Material shall be minimum
16-gage sheet steel; ends shall be braked and drilled and attached to
pump base with minimum of four 6 mm (1/4-inch) bolts. Reinforce guard as
necessary to prevent side play forcing guard onto couplings.

B. All Equipment shall have moving parts protected from personal injury.

2.4 LIFTING ATTACHMENTS

Equipment shall be provided with suitable lifting attachments to enable

equipment to be lifted in its normal position. Lifting attachments shall

withstand any handling conditions that might be encountered, without
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bending or distortion of shape, such as rapid lowering and braking of
load.

2.5 ELECTRIC MOTORS, MOTOR CONTROL, CONTROL WIRING (NOT USED)
2.6 VARIABLE SPEED MOTOR CONTROLLERS

Refer to Section 22 11 23, DOMESTIC WATER PUMPS for specifications.

The combination of controller and motor shall be provided by the
respective pump manufacturer, and shall be rated for 100 percent output
performance. Multiple units of the same class of equipment, i.e. pumps,
shall be product of a single manufacturer.

Motors shall be premium efficient type, and be approved by the motor
controller manufacturer. The controller-motor combination shall be
guaranteed to provide full motor nameplate horsepower in variable
frequency operation.

Controller shall not add any current or voltage transients to the input
AC power distribution system, DDC controls, sensitive medical equipment,

etc., nor shall be affected from other devices on the AC power system.

2.7 EQUIPMENT AND MATERIALS IDENTIFICATION (NOT USED)

A.

2.8 FIRE STOPPING

Section 07 84 00, FIRESTOPPING specifies an effective barrier against

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

2.9 GALVANIZED REPAIR COMPOUND (NOT USED)

2.10 PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS

A.

In lieu of the paragraph which follows, suspended equipment support and

restraints may be designed and installed in accordance with the

International Building Code (IBC), latest edition, and SECTION 13 05 41,

SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

Submittals based on the International Building Code (IBC), latest

edition, SECTION 13 05 41 requirements, or the following paragraphs of

this Section shall be stamped and signed by a professional engineer

registered in a state where the project is located. The Support system

of suspended equipment over 227 kg (500 pounds) shall be submitted for

approval of the Resident Engineer in all cases. See these specifications

for lateral force design requirements.

For Attachment to Concrete Construction:

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

2. Self-drilling expansion shields and machine bolt expansion anchors:
Permitted in concrete not less than 102 mm (4 inches) thick when

approved by the Resident Engineer for each job condition.
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3. Power-driven fasteners: Permitted in existing concrete or masonry not
less than 102 mm (4 inches) thick when approved by the Resident
Engineer for each job condition.

For Attachment to Steel Construction: MSS SP-58.

1. Welded attachment: Type 22.

2. Beam clamps: Types 20, 21, 28 or 29. Type 23 C-clamp may be used for
individual copper tubing up to 23 mm (7/8-inch) outside diameter.

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

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

controlling level or slope. Types 13 or 15 turn-buckles shall provide 38

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

All-thread rods are acceptable.

Multiple (Trapeze) Hangers: Galvanized, cold formed, lipped steel

channel horizontal member, not less than 41 mm by 41 mm (1-5/8 inches by

1-5/8 inches), 2.7 mm (No. 12 gage), designed to accept special spring

held, hardened steel nuts. Trapeze hangers are not permitted for steam

supply and condensate piping.

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

2. Guide individual pipes on the horizontal member of every other
trapeze hanger with 6 mm (1/4-inch) U-bolt fabricated from steel rod.
Provide Type 40 insulation shield, secured by two 13 mm (1/2-inch)
galvanized steel bands, or insulated calcium silicate shield for
insulated piping at each hanger.

Pipe Hangers and Supports: (MSS SP-58), use hangers sized to encircle

insulation on insulated piping. To protect insulation, provide Type 39

saddles for roller type supports or insulated calcium silicate shields.

Provide Type 40 insulation shield or insulated calcium silicate shield

at all other types of supports and hangers including those for insulated

piping.

1. General Types (MSS SP-58):

Standard clevis hanger: Type 1; provide locknut.

Riser clamps: Type 8.

Wall brackets: Types 31, 32 or 33.

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

Saddle support: Type 36, 37 or 38.

Turnbuckle: Types 13 or 15.

U-bolt clamp: Type 24.

ooQ 0 QO Q O W

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

tubing shall be painted with copper colored epoxy paint,
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plastic coated or taped with isolation tape to prevent
electrolysis.

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

3) For supporting tube to strut: Provide epoxy painted pipe straps
for copper tube or plastic inserted vibration isolation clamps.

4) Insulated Lines: Provide pre-insulated calcium silicate shields

sized for copper tube.

PIPE PENETRATIONS

Pipe penetration sleeves shall be installed for all pipe other than

rectangular blocked out floor openings for risers in mechanical bays.

Pipe penetration sleeve materials shall comply with all fire stopping

requirements for each penetration.

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

provide the following:

1. For sleeves: Extend sleeve 25 mm (1 inch) above finished floor and
provide sealant for watertight joint.

2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set
in silicone adhesive around opening.

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration.

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

in concrete beam flanges. Any deviation from these requirements must

receive prior approval of Resident Engineer.

Sheet metal, plastic, or moisture resistant fiber sleeves shall be

provided for pipe passing through floors, interior walls, and

partitions, unless brass or steel pipe sleeves are specifically called

for below.

Cast iron or zinc coated pipe sleeves shall be provided for pipe passing

through exterior walls below grade. The space between the sleeve and

pipe shall be made watertight with a modular or link rubber seal. The

link seal shall be applied at both ends of the sleeve.

Galvanized steel or an alternate black iron pipe with asphalt coating

sleeves shall be for pipe passing through concrete beam flanges, except

where brass pipe sleeves are called for. A galvanized steel Sleeve shall

be provided for pipe passing through floor of mechanical rooms, laundry

work rooms, and animal rooms above basement. Except in mechanical rooms,

sleeves shall be connected with a floor plate.

Brass Pipe Sleeves shall be provided for pipe passing through quarry

tile, terrazzo or ceramic tile floors. The sleeve shall be connected

with a floor plate.
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Sleeve clearance through floors, walls, partitions, and beam flanges
shall be 25 mm (1 inch) greater in diameter than external diameter of
pipe. Sleeve for pipe with insulation shall be large enough to
accommodate the insulation plus 25 mm (1 inch) in diameter. Interior
openings shall be caulked tight with fire stopping material and sealant
to prevent the spread of fire, smoke, and gases.

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

2.12 TOOLS AND LUBRICANTS (NOT USED)

2.13 WALL, FLOOR AND CEILING PLATES (NOT USED)

2.14 ASBESTOS

Materials containing asbestos are not permitted.

PART 3 - EXECUTION

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING

A.

Location of piping, sleeves, inserts, hangers, and equipment, access
provisions shall be coordinated with the work of all trades. Piping,
sleeves, inserts, hangers, and equipment shall be located clear of
windows, doors, openings, light outlets, and other services and
utilities. Equipment layout drawings shall be prepared to coordinate
proper location and personnel access of all facilities. The drawings
shall be submitted for review.

Manufacturer's published recommendations shall be followed for
installation methods not otherwise specified.

Operating Personnel Access and Observation Provisions: All equipment
and systems shall be arranged to provide clear view and easy access,
without use of portable ladders, for maintenance and operation of all
devices including, but not limited to: all equipment items, valves,
filters, strainers, transmitters, sensors, control devices. All gages
and indicators shall be clearly visible by personnel standing on the
floor or on permanent platforms. Maintenance and operating space and
access provisions that are shown on the drawings shall not be changed
nor reduced.

Structural systems necessary for pipe and equipment support shall be
coordinated to permit proper installation.

Location of pipe sleeves, trenches and chases shall be accurately
coordinated with equipment and piping locations.

Cutting Holes:

1. Holes through concrete and masonry shall be cut by rotary core drill.

Pneumatic hammer, impact electric, and hand or manual hammer type
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drill will not be allowed, except as permitted by RE/COTR where
working area space is limited.

2. Holes shall be located to avoid interference with structural members
such as beams or grade beams. Holes shall be laid out in advance and
drilling done only after approval by RE/COTR. If the Contractor
considers it necessary to drill through structural members, this
matter shall be referred to RE/COTR for approval.

3. Waterproof membrane shall not be penetrated. Pipe floor penetration
block outs shall be provided outside the extents of the waterproof
membrane.

Interconnection of Instrumentation or Control Devices: Generally,

electrical and pneumatic interconnections are not shown but must be

provided.

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

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

Protection and Cleaning:

1. Equipment and materials shall be carefully handled, properly stored,
and adequately protected to prevent damage before and during
installation, in accordance with the manufacturer's recommendations
and as approved by the Project Manger. Damaged or defective items in
the opinion of the Project Manager, shall be replaced.

2. Protect all finished parts of equipment, such as shafts and bearings
where accessible, from rust prior to operation by means of protective
grease coating and wrapping. Close pipe openings with caps or plugs
during installation. Pipe openings, equipment, and plumbing fixtures
shall be tightly covered against dirt or mechanical injury. At
completion of all work thoroughly clean fixtures, exposed materials
and equipment.

Concrete and Grout: Concrete and shrink compensating grout 25 MPa (3000

psi) minimum shall be used for all pad or floor mounted equipment.

Gages, thermometers, valves and other devices shall be installed with

due regard for ease in reading or operating and maintaining said

devices. Thermometers and gages shall be located and positioned to be
easily read by operator or staff standing on floor or walkway provided.

Servicing shall not require dismantling adjacent equipment or pipe work.

Interconnection of Controls and Instruments: Electrical interconnection

is generally not shown but shall be provided. This includes

interconnections of sensors, transmitters, transducers, control devices,
control and instrumentation panels, instruments and computer
workstations. Comply with NFPA-70.

Work in Existing Building:
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1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUIREMENTS for relocation of existing equipment,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article,
OPERATIONS AND STORAGE AREAS, make alterations to existing service
piping at times that will cause the least interfere with normal
operation of the facility.

Work in bathrooms, restrooms, housekeeping closets: All pipe

penetrations behind escutcheons shall be sealed with plumbers putty.

Switchgear Drip Protection: Every effort shall be made to eliminate the

installation of pipe above electrical and telephone switchgear. If this

is not possible, encase pipe in a second pipe with a minimum of joints.

Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
equipment shall be removed and reinstalled or remedial action
performed as directed at no additional cost to the Government.

2. The term "conveniently accessible" is defined as capable of being
reached without the use of ladders, or without climbing or crawling
under or over obstacles such as electrical conduit, motors, fans,
pumps, belt guards, transformers, high voltage lines, piping, and

ductwork.

3.2 TEMPORARY PIPING AND EQUIPMENT

A.

Continuity of operation of existing facilities may require temporary
installation or relocation of equipment and piping. Temporary equipment
or pipe installation or relocation shall be provided to maintain
continuity of operation of existing facilities.

The Contractor shall provide all required facilities in accordance with
the requirements of phased construction and maintenance of service. All
piping and equipment shall be properly supported, sloped to drain,
operate without excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The
requirements of Para. 3.1 shall apply.

Temporary facilities and piping shall be completely removed and any
openings in structures sealed. Necessary blind flanges and caps shall

be provided to seal open piping remaining in service.

3.3 RIGGING (NOT USED)
3.4 PIPE AND EQUIPMENT SUPPORTS

A.

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

structural steel channels secured directly to joist and rib structure
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that will correspond to the required hanger spacing, and then suspend

the equipment and piping from the channels. Holes shall be drilled or

burned in structural steel ONLY with the prior written approval of the

Resident Engineer.

B. The use of chain pipe supports, wire or strap hangers; wood for
blocking, stays and bracing, or hangers suspended from piping above
shall not be permitted. Rusty products shall be replaced.

C. Hanger rods shall be used that are straight and vertical. Turnbuckles
for vertical adjustments may be omitted where limited space prevents
use. A minimum of 15 mm (1/2-inch) clearance between pipe or piping
covering and adjacent work shall be provided.

D. For horizontal and vertical plumbing pipe supports, refer to the
International Plumbing Code (IPC), latest edition, and these
specifications.

E. Overhead Supports:

1. The basic structural system of the building is designed to sustain
the loads imposed by equipment and piping to be supported overhead.

2. Provide steel structural members, in addition to those shown, of
adequate capability to support the imposed loads, located in
accordance with the final approved layout of equipment and piping.

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

F. Floor Supports:

1. Provide concrete bases, concrete anchor blocks and pedestals, and
structural steel systems for support of equipment and piping.
Concrete bases and structural systems shall be anchored and doweled
to resist forces under operating and seismic conditions (if
applicable) without excessive displacement or structural failure.

2. Bases and supports shall not be located and installed until equipment
mounted thereon has been approved. Bases shall be sized to match
equipment mounted thereon plus 50 mm (2 inch) excess on all edges.
Structural drawings shall be reviewed for additional requirements.
Bases shall be neatly finished and smoothed, shall have chamfered
edges at the top, and shall be suitable for painting.

3. All equipment shall be shimmed, leveled, firmly anchored, and grouted
with epoxy grout. Anchor bolts shall be placed in sleeves, anchored
to the bases. Fill the annular space between sleeves and bolts with a
grout material to permit alignment and realignment.

3.5 LUBRICATION

A. All equipment and devices requiring lubrication shall be lubricated

prior to initial operation. All devices and equipment shall be field

checked for proper lubrication.
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B. All devices and equipment shall be equipped with required lubrication
fittings. A minimum of one liter (one quart) of oil and 0.5 kg (one
pound) of grease of manufacturer's recommended grade and type for each
different application shall be provided. All materials shall be
delivered to RE/COTR in unopened containers that are properly identified
as to application.

C. All lubrication points shall be accessible without disassembling
equipment, except to remove access plates.

E. All lubrication points shall be extended to one side of the equipment.

3.6 PLUMBING SYSTEMS DEMOLITION

A. Rigging access, other than indicated on the drawings, shall be provided
after approval for structural integrity by the RE/COTR. Such access
shall be provided without additional cost or time to the Government.
Where work is in an operating plant, approved protection from dust and
debris shall be provided at all times for the safety of plant personnel
and maintenance of plant operation and environment of the plant.

B. In an operating plant, cleanliness and safety shall be maintained. The
plant shall be kept in an operating condition. Government personnel
will be carrying on their normal duties of operating, cleaning and
maintaining equipment and plant operation. Work shall be confined to the
immediate area concerned; maintain cleanliness and wet down demolished
materials to eliminate dust. Dust and debris shall not be permitted to
accumulate in the area to the detriment of plant operation. All flame
cutting shall be performed to maintain the fire safety integrity of this
plant. Adequate fire extinguishing facilities shall be available at all
times. All work shall be performed in accordance with recognized fire
protection standards. Inspections will be made by personnel of the VA
Medical Center, and the Contractor shall follow all directives of the RE
or COTR with regard to rigging, safety, fire safety, and maintenance of
operations.

C. Unless specified otherwise, all piping, wiring, conduit, and other
devices associated with the equipment not re-used in the new work shall
be completely removed from Government property. This includes all
concrete equipment pads, pipe, valves, fittings, insulation, and all
hangers including the top connection and any fastenings to building
structural systems. All openings shall be sealed after removal of
equipment, pipes, ducts, and other penetrations in roof, walls, floors,
in an approved manner and in accordance with plans and specifications
where specifically covered. Structural integrity of the building system

shall be maintained. Reference shall also be made to the drawings and
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specifications of the other disciplines in the project for additional
facilities to be demolished or handled.

All valves including gate, globe, ball, butterfly and check, all
pressure gages and thermometers with wells shall remain Government
property and shall be removed and delivered to RE/COTR and stored as
directed. The Contractor shall remove all other material and equipment,
devices and demolition debris under these plans and specifications. Such
material shall be removed from Government property expeditiously and

shall not be allowed to accumulate.

3.7 CLEANING AND PAINTING

A.

Prior to final inspection and acceptance of the plant and facilities for
beneficial use by the Government, the plant facilities, equipment and
systems shall be thoroughly cleaned.

In addition, the following special conditions apply:

1. Cleaning shall be thorough. Solvents, cleaning materials and methods
recommended by the manufacturers shall be used for the specific
tasks. All rust shall be removed prior to painting and from surfaces
to remain unpainted. Scratches, scuffs, and abrasions shall be

repaired prior to applying prime and finish coats.
2. The following Material And Equipment shall NOT be painted::

Motors, controllers, control switches, and safety switches.

o o

Control and interlock devices.
Regulators.

Pressure reducing valves.

Control valves and thermostatic elements.
Lubrication devices and grease fittings.

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

o9 0 Q0

Valve stems and rotating shafts.

-

Pressure gages and thermometers.

j. Glass.
k. Name plates.

3. Control and instrument panels shall be cleaned and damaged surfaces
repaired. Touch-up painting shall be made with matching paint
obtained from manufacturer or computer matched.

4. Pumps, motors, steel and cast iron bases, and coupling guards shall
be cleaned, and shall be touched-up with the same color as utilized
by the pump manufacturer

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

existing finish coats.
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6. The final result shall be a smooth, even-colored, even-textured
factory finish on all items. The entire piece of equipment shall be

repainted, if necessary, to achieve this.

3.8 IDENTIFICATION SIGNS (NOT USED)

3.9 STARTUP AND TEMPORARY OPERATION

A.

3.10

A.

3.11

A.

Start up of equipment shall be performed as described in the equipment
specifications. Vibration within specified tolerance shall be verified
prior to extended operation.
OPERATING AND PERFORMANCE TESTS

Prior to the final inspection, all required tests shall be performed as
specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and
submit the test reports and records to the Project Manager.

Should evidence of malfunction in any tested system, or piece of
equipment or component part thereof, occur during or as a result of
tests, make proper corrections, repairs or replacements, and repeat
tests at no additional cost to the Government.

When completion of certain work or system occurs at a time when final
control settings and adjustments cannot be properly made to make
performance tests, then make performance tests such systems respectively
during first actual seasonal use of respective systems following
completion of work.
OPERATION AND MAINTENANCE MANUALS

Provide four bound copies. The Operations and maintenance manuals shall
be delivered to RE/COTR not less than 30 days prior to completion of a
phase or final inspection.

All new and temporary equipment and all elements of each assembly shall
be included.

Data sheet on each device listing model, size, capacity, pressure,
speed, horsepower, impeller size, and other information shall be
included.

Manufacturer’s installation, maintenance, repair, and operation
instructions for each device shall be included. Assembly drawings and
parts lists shall also be included. A summary of operating precautions
and reasons for precautions shall be included in the Operations and
Maintenance Manual.

Lubrication instructions, type and gquantity of lubricant shall be
included.

Schematic diagrams and wiring diagrams of all control systems corrected
to include all field modifications shall be included.

Set points of all interlock devices shall be listed.
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Trouble-shooting guide for the control system troubleshooting guide
shall be inserted into the Operations and Maintenance Manual.

The combustion control system sequence of operation corrected with

submittal review comments shall be inserted into the Operations and
Maintenance Manual.

Emergency procedures.
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SECTION 22 05 23
GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section describes the requirements for 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 (NOT USED)
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 (R 2004)
Standard Specification for Ductile Iron Castings
C. American Society of Sanitary Engineering (ASSE)
ASSE 1003-01 (R 2003)...Performance Requirements for Water Pressure

Reducing Valves

ASSE 1012-02........0... Backflow Preventer with Intermediate Atmospheric
Vent
ASSE 1013-05............ Reduced Pressure Principle Backflow Preventers

and Reduced Pressure Fire Protection Principle
Backflow Preventers
D. International Code Council (ICC)
IPC-06 (R 2007) ..v.ev.... International Plumbing Code
E. Manufacturers Standardization Society of the Valve and Fittings
Industry, Inc. (MSS):
SP-25-98...... .. i Standard Marking System for Valves, Fittings,
Flanges and UnionsSP-67-02a (R 2004) Butterfly
Valve of the Single flange Type (Lug Wafer)

SP-70-06...cuueeeeeennn. Cast Iron Gate Valves, Flanged and Threaded
Ends.

SP-72-99. ... i 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
1.5 DELIVERY, STORAGE, AND HANDLING
A. Valves shall be prepared for shipping as follows:

1. Protect internal parts against rust and corrosion.
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Protect threads, flange faces, grooves, and weld ends.

3. Set angle, gate, and globe valves closed to prevent rattling.

4. Set ball and plug valves open to minimize exposure of functional
surfaces

5. Set butterfly valves closed or slightly open.

6. Block check valves in either closed or open position.

B. Valves shall be prepared for storage as follows:
1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew point
temperature.

C. A sling shall be used for large valves. The sling shall be rigged to
avoid damage to exposed parts. Hand wheels or stems shall not be used
as lifting or rigging points.

PART 2 - PRODUCTS
2.1 VALVES

A. Asbestos packing and gaskets are prohibited.

B. Bronze valves shall be made with dezincification resistant materials.
Bronze valves made with copper alloy (brass) containing more than 15
percent zinc shall not be permitted.

C. Valves in insulated piping shall have 50 mm or DN50 (2 inch) stem
extensions and extended handles of non-thermal conductive material that
allows operating the valve without breaking the vapor seal or disturbing
the insulation. Memory stops shall be fully adjustable after insulation
is applied.

D. Exposed Valves over 65 mm or DN65 (2-1/2 inches) installed at an
elevation over 3.6 meters (12 feet) shall have a chain-wheel attachment
to valve hand-wheel, stem, or other actuator.

E. Ball valves, pressure regulating valves, gate valves, globe valves, and
plug valves used to supply potable water shall meet the requirements of
NSF 61.

F. Shut-off:

1. Cold, Hot and Re-circulating Hot Water:

a. 50 mm or DN50 (2 inches) and smaller: Ball, MSS Sp-72, Sp-110,
Ball valve shall be full port three piece or two piece with a
union design with adjustable stem package. Threaded stem designs
are not allowed. The ball valve shall have a SWP rating of 1035
kPa (150 psig) and a CWP rating of 4140 kPa (600 psig). The body
material shall be Bronze ASTM B584, Alloy C844. The ends shall be

solder,
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b. Less than 100 mm DN100O (4 inches): Butterfly shall have an iron

body with EPDM seal and aluminum bronze disc. The butterfly valve
shall meet MSS SP-67, type I standard. The butterfly valve shall
have a SWP rating of 1380 kPa (200 psig). The valve design shall
be lug type suitable for bidirectional dead-end service at rated

pressure. The body material shall meet ASTM A 536, ductile iron.

c. 100 mm (DN100O) (4 inches) and larger:

1) Class 125, 0S&Y, Cast Iron Gate Valve. The gate valve shall
meet MSS-SP-70 type I standard. The gate valve shall have a
CWP rating of 1380 kPa (200 psig). The valve materials shall
meet ASTM A 126, grey iron with bolted bonnet, flanged ends,
bronze trim, and solid wedge disc. The gate valve shall be
gear operated for sizes under 200 mms or DN200 (8 inches) and
crank operated for sizes 200 mms or DN200 (8 inches) and above

2) Single flange, ductile iron butterfly valves: The single
flanged butterfly valve shall meet the MSS SP-67 standard. The
butterfly valve shall have a CWP rating of 1380 kPa (200 psig).

The butterfly valve shall be lug type, suitable for
bidirectional dead-end service at rated pressure without use of
downstream flange. The body material shall comply with ASTM
A536 ductile iron. The seat shall be EPDM with stainless steel
disc and stem.

3) Grooved end, ductile iron butterfly valves. The grooved
butterfly valve shall meet the MSS SP-67 standard. The grooved
butterfly valve shall have a CWP rating of 1380 kPa (200 psig).

The valve materials shall be polyamide coated ductile iron
conforming to ASTM A536 with two piece stainless steel stem,
EPDM encapsulated ductile iron disc, and EPDM seal. The
butterfly valve shall be gear operated

2. Reagent Grade Water: Valves for reagent grade, reverse osmosis, or
deionized water service shall be ball type of same material as used
for pipe.

C. Check:
1. Check valves less than 80 mm or DN80 (3 inches) and smaller) shall be

class 125, bronze swing check valves with non metallic Buna-N disc.
The check valve shall meet MSS SP-80 Type 4 standard. The check
valve shall have a CWP rating of 1380 kPa (200 psig). The check
valve shall have a Y pattern horizontal body design with bronze body
material conforming to ASTM B 62, solder joints, and PTFE or TFE

disc.
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2. Larger than 100 mm or DN100 (4 inches and larger):

a. Check valves shall be class 125, iron swing check valve with lever
and weight closure control. The check valve shall meet MSS SP-71
Type I standard. The check valve shall have a CWP rating of 1380
kPa (200 psig). The check valve shall have a clear or full
waterway body design with gray iron body material conforming to
ASTM A 126, bolted bonnet, flanged ends, bronze trim.

b. All check valves on the discharge side of submersible sump sumps
shall have factory installed exterior level and weight with
sufficient weight to prevent the check valve from hammering
against the seat when the sump pump stops.

Globe:

1. 80 mm or DN80O (3 inches) or smaller: Class 150, bronze globe valve
with non metallic disc. The globe valve shall meet MSS SP-80, Type 2
standard. The globe valve shall have a CWP rating of 2070 kPa (300
psig). The valve material shall be bronze with integral seal and
union ring bonnet conforming to ASTM B 62 with solder ends, copper-
silicon bronze stem, TPFE or TFE disc, malleable iron hand wheel.

2. Larger than 80 mm or DN80 (3 inches): Similar to above, except with
cast iron body and bronze trim, class 125, iron globe valve. The
globe valve shall meet MSS SP-85, Type 1 standard. The globe valve
shall have a CWP rating of 1380 kPa (200 psig). The valve material
shall be gray iron with bolted bonnet conforming to ASTM A 126 with

flanged ends, bronze trim, malleable iron handwheel.

2.2 WATER PRESSURE REDUCING VALVE AND CONNECTIONS (NOT USED)

2.3 BACKWATER VALVE (NOT USED)

2.4 BACKFLOW PREVENTERS (NOT USED)

2.5 CHAINWHEELS (NOT USED)

PART 3 - EXECUTION

3.1 EXAMINATION

A.

Valve interior shall be examined for cleanliness, freedom from foreign
matter, and corrosion. Special packing materials shall be removed, such
as blocks, used to prevent disc movement during shipping and handling.
Valves shall be operated in positions from fully open to fully closed.
Guides and seats shall be examined and made accessible by such
operations.

Threads on valve and mating pipe shall be examined for form and
cleanliness.

Mating flange faces shall be examined for conditions that might cause

leakage. Bolting shall be checked for proper size, length, and
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material. Gaskets shall be verified for proper size and that its
material composition is suitable for service and free from defects and
damage.

Do not attempt to repair defective valves; replace with new valves.

3.2 VALVE INSTALLATION

A.

Install valves with unions or flanges at each piece of equipment
arranged to allow service, maintenance, and equipment removal without
system shutdown.

Valves shall be located for easy access and shall be provide with
separate support. Valves shall be accessible with access doors when
installed inside partitions or above hard ceilings.

Valves shall be installed in horizontal piping with stem at or above
center of pipe

Valves shall be installed in a position to allow full stem movement.
Install chain wheels on operators for [ball] [butterfly] [gate] and
[globe] valves NPS 100 mm or DN100 (4 inches) and larger and more than
[2400 mm (12 feet) above floor. Chains shall be extended to 1500 mm
3600 mm (60 inches) above finished floor.

Check valves shall be installed for proper direction of flow and as
follows:

1. Swing Check Valves: 1In horizontal position with hinge pin level.

3.3 ADJUSTING

A.

Valve packing shall be adjusted or replaced after piping systems have
been tested and put into service but before final adjusting and
balancing. Replace valves shall be replaced if persistent leaking
occurs.

--END- - -
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SECTION 22 07 11
PLUMBING INSULATION

PART 1 - GENERAL

1.1 DESCRIPTION

A. Field applied insulation for thermal efficiency and condensation control

for
1. Plumbing piping and equipment.
B. Definitions

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

2. Alr conditioned space: Space having air temperature and/or humidity
controlled by mechanical equipment.

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

4. Concealed: Piping above ceilings and in chases, and pipe spaces.

5. Exposed: Piping and equipment exposed to view in finished areas
including mechanical equipment rooms or exposed to outdoor weather.
Shafts, chases, unfinished attics, crawl spaces and pipe basements
are not considered finished areas.

6. FSK: Foil-scrim-kraft facing.

7. Hot: Plumbing equipment or piping handling media above 41 degrees C
(105 degrees F).

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

9. Thermal conductance: Heat flow rate through materials.

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

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

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

11. Vapor Retarder (Vapor Barrier): A material which retards the
transmission (migration) of water vapor. Performance of the vapor
retarder is rated in terms of permeance (perms). For the purpose of
this specification, vapor retarders shall have a maximum published
permeance of 0.1 perms and vapor barriers shall have a maximum
published permeance of 0.001 perms.

12. R: Pump recirculation.

13. CW: Cold water.

14. SW: Soft water.
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15. HW: Hot water.
16. PVDC: Polyvinylidene chloride vapor retarder jacketing, white.

1.2 RELATED WORK

A.

Section 07 84 00, FIRESTOPPING: Mineral fiber and bond breaker behind
sealant.

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING: General mechanical
requirements and items, which are common to more than one section of

Division 22.

1.3 QUALITY ASSURANCE

A.

Refer to article QUALITY ASSURANCE, in Section 22 05 11, COMMON WORK

RESULTS FOR PLUMBING.

Criteria:

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, vapor retarder facings,
adhesives, fasteners, tapes, unless otherwise provided for

in 4.3.3.1.12 or 4.3.3.1.2, 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.)

4.3.3.3 Pipe insulation and coverings shall not flame, glow,
smolder, or smoke when tested in accordance with a similar test
for pipe covering, ASTM C 411, Standard Test Method for Hot-
Surface Performance of High-Temperature Thermal Insulation, at the
temperature to which they are exposed in service.

4.3.3.3.1 In no case shall the test temperature be below 121°C
(250°F) .

4.3.10.2.6.3 Nonferrous fire sprinkler piping 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 (5 ft) or less when tested in accordance with UL
1887, Standard for Safety Fire Test of Plastic Sprinkler Pipe for
Visible Flame and Smoke Characteristics.

4.3.10.2.6.7 Smoke detectors shall not be required to meet the
provisions of this section.

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
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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.

1.4 SUBMITTALS (NOT REQUIRED)
1.5 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.

1.6 APPLICABLE PUBLICATIONS

A.

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

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

designation only.

Federal Specifications (Fed. Spec.):

L-P-535E (2)-91......... Plastic Sheet (Sheeting): Plastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.

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

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

American Society for Testing and Materials (ASTM) :

Al167-04 ... Standard Specification for Stainless and
Heat-Resisting Chromium-Nickel Steel Plate,
Sheet, and Strip

B209-07. . i, Standard Specification for Aluminum and
Aluminum-Alloy Sheet and Plate

C4l1-05.. ... Standard test method for Hot-Surface Performance

of High-Temperature Thermal Insulation
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CA49-07 v i e eenennn Standard Specification for Mineral Fiber
Hydraulic-Setting Thermal Insulating and
Finishing Cement

C533-09. ... Standard Specification for Calcium Silicate
Block and Pipe Thermal Insulation

C534-08 .. nnnnn. Standard Specification for Preformed Flexible
Elastomeric Cellular Thermal Insulation in Sheet

and Tubular Form

C547=07 v eeiiieennnnnn Standard Specification for Mineral Fiber pipe
Insulation
C552-07 v iiiiiiiinnnnn. Standard Specification for Cellular Glass

Thermal Insulation

C553-08 ... Standard Specification for Mineral Fiber Blanket
Thermal Insulation for Commercial and Industrial
Applications

C585-09....iviiii... Standard Practice for Inner and Outer Diameters
of Rigid Thermal Insulation for Nominal Sizes of
Pipe and Tubing (NPS System) R (1998)

C612-10 .iviiieeeeaen.. Standard Specification for Mineral Fiber Block
and Board Thermal Insulation

Cl126-10. . eeeeeeeenn.. Standard Specification for Faced or Unfaced

Rigid Cellular Phenolic Thermal Insulation

Cl136-10 ... 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
E84-10 ..., Standard Test Method for Surface Burning
Characteristics of Building
Materials
E119-09C......... ... .. Standard Test Method for Fire Tests of Building

Construction and Materials

E136-09 b..ooveiia... Standard Test Methods for Behavior of Materials
in a Vertical Tube Furnace at 750 degrees C
(1380 F)

National Fire Protection Association (NFPA):

101-09 ..ottt Life Safety Code

251-06. ... Standard methods of Tests of Fire Endurance of
Building Construction Materials

255-06. .t iiiiii i, Standard Method of tests of Surface Burning

Characteristics of Building Materials
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Underwriters Laboratories, Inc (UL):

2 T UL Standard for Safety Test for Surface Burning
Characteristics of Building Materials with
Revision of 08/03

Manufacturer’s Standardization Society of the Valve and Fitting Industry

(MSS) :

SP58-2002. ..t iiieeeennn. Pipe Hangers and Supports Materials, Design, and
Manufacture

- PRODUCTS

2.1 MINERAL FIBER OR FIBER GLASS

NN

NN

A.

A.

A.

B.

A.

ASTM C612 (Board, Block), Class 1 or 2, density 48 kg/m? (3 pct), k =
0.037 (.26) at 24 degrees C (75 degrees F), external insulation for
temperatures up to 204 degrees C (400 degrees F).

ASTM C547 (Pipe Fitting Insulation and Preformed Pipe Insulation),
Class 1, k = 0.037 (0.26) at 24 degrees C (75 degrees F), for use at
temperatures up to 230 degrees C (450 degrees F)with an all service
vapor retarder jacket with polyvinyl chloride premolded fitting

covering.

.2 Mineral wool or refractory fiber

Comply with Standard ASTM C612, Class 3, 450 degrees C (850 degrees F).

.3 RIGID CELLULAR PHENOLIC FOAM (NOT USED)
.4 CELLULAR GLASS CLOSED-CELL

Comply with Standard ASTM C177, C518, density 120 kg/m® (7.5 pcf)
nominal, k = 0.033 (0.29) at 248 degrees C (75 degrees F).
Pipe insulation for use at temperatures up to 200 degrees C (400 degrees

F) with all service vapor retarder jacket.

.5 POLYISOCYANURATE CLOSED-CELL RIGID (NOT USED)
.8 INSULATION FACINGS AND JACKETS

Vapor Retarder, higher strength with low water permeance = 0.02 or less
perm rating, Beach puncture 50 units for insulation facing on pipe
insulation jackets. Facings and jackets shall be all service type (ASJ)
or PVDC Vapor Retarder jacketing.

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 50 units, Suitable for
painting without sizing. Jackets shall have minimum 40 mm (1-1/2 inch)
lap on longitudinal joints and minimum 75mm (3 inch) butt strip on end

joints. Butt strip material shall be same as the jacket. Lap and butt
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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.
Pipe fitting insulation covering (jackets): 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 II Grade GU,
and Type III, minimum thickness 0.7 mm (0.03 inches). Provide color

matching vapor retarder pressure sensitive tape.

2.9 PIPE COVERING PROTECTION SADDLES

A.

Cold pipe support: Premolded pipe insulation 180 degrees (half-shells)
on bottom half of pipe at supports. Material shall be cellular glass or
high density Polyisocyanurate insulation of the same thickness as
adjacent insulation. Density of Polyisocyanurate insulation shall be a

minimum of 48 kg/m? (3.0 pcf).

Nominal Pipe Size and Accessories Material (Insert Blocks)
Nominal Pipe Size mm (inches) Insert Blocks mm (inches)
Up through 125 (5) 150 (6) long
150 (6) 150 (6) long
200 (8), 250 (10), 300 (12) 225 (9) long
350 (14), 400 (16) 300 (12) long
450 through 600 (18 through 24) 350 (14) long

Warm or hot pipe supports: Premolded pipe insulation (180 degree half-
shells) on bottom half of pipe at supports. Material shall be high
density Polyisocyanurate (for temperatures up to 149 degrees C [300
degrees F]), cellular glass or calcium silicate. Insulation at supports
shall have same thickness as adjacent insulation. Density of

Polyisocyanurate insulation shall be a minimum of 48 kg/m® (3.0 pcf).

2.10 ADHESIVE, MASTIC, CEMENT

A.

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

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

Mil. Spec. MIL-A-24179, Type II Class 1: Adhesive for installing
flexible unicellular insulation and for laps and general use.

Mil. Spec. MIL-C-19565, Type I: Protective finish for outdoor use.
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E. Mil. Spec. MIL-C-19565, Type I or Type II: Vapor barrier compound for
indoor use.

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

G. Other: Insulation manufacturers' published recommendations.

2.11 MECHANICAL FASTENERS

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

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

D. Bands: 13 mm (1/2 inch) nominal width, brass, galvanized steel,
aluminum or stainless steel.

2.12 FIRESTOPPING MATERIAL
Other than pipe insulation, refer to Section 07 84 00 FIRESTOPPING.
2.13 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 piping joints and connections shall be
completed and the work approved by the Project Manager for application
of insulation. Surface shall be clean and dry with all foreign
materials, such as dirt, oil, loose scale and rust removed.

B. Except for specific exceptions, insulate all specified equipment, and
piping (pipe, fittings, valves, accessories). Insulate each pipe
individually. Do not use scrap pieces of insulation where a full length
section will fit.

C. 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 S90A). 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).
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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 such as cold water pumps and

heat exchangers 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 and equipment 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.

Protect all insulations outside of buildings with aluminum jacket using

lock joint or other approved system for a continuous weather tight

system. Access doors and other items requiring maintenance or access
shall be removable and sealable.

Plumbing work not to be insulated:

1. Piping and valves of fire protection system.

2. Chromium plated brass piping.

3. Water piping in contact with earth.

4. Small horizontal cold water branch runs in partitions to individual
fixtures may be without insulation for maximum distance of 900 mm (3
feet).

5. Distilled water piping.

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.

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

a. Pipe risers through floors

b. Pipe chase walls and floors

c. Smoke partitions

d. Fire partitions

3.2 INSULATION INSTALLATION

A. Mineral Fiber Board:

1.

Faced board: Apply board on pins spaced not more than 300 mm (12
inches) on center each way, and not less than 75 mm (3 inches) from
each edge of board. In addition to pins, apply insulation bonding
adhesive to entire underside of horizontal metal surfaces. Butt
insulation edges tightly and seal all joints with laps and butt
strips. After applying speed clips cut pins off flush and apply vapor
seal patches over clips.

Plain board:

a. Insulation shall be scored, beveled or mitered to provide tight
joints and be secured to equipment with bands spaced 225 mm (9
inches) on center for irregular surfaces or with pins and clips on
flat surfaces. Use corner beads to protect edges of insulation.

b. For hot equipment: Stretch 25 mm (1 inch) mesh wire, with edges
wire laced together, over insulation and finish with insulating
and finishing cement applied in one coat, 6 mm (1/4 inch) thick,
trowel led to a smooth finish.

c. For cold equipment: Apply meshed glass fabric in a tack coat 1.5
to 1.7 square meter per liter (60 to 70 square feet per gallon) of
vapor mastic and finish with mastic at 0.3 to 0.4 square meter per
liter (12 to 15 square feet per gallon) over the entire fabric
surface.

Cold equipment: 40 mm (1-1/2inch) thick insulation faced with ASJ.

a. Water filter, chemical feeder pot or tank.

b. Pneumatic, cold storage water and surge tanks.

Hot equipment: 40 mm (1-1/2 inch) thick insulation faced with ASJ.

a. Domestic water heaters and hot water storage tanks (not factory
insulated) .

b. Booster water heaters for dietetics dish and pot washers and for

washdown grease-extracting hoods.

B. Molded Mineral Fiber Pipe and Tubing Covering:

1.

Fit insulation to pipe, aligning longitudinal joints. Seal
longitudinal joint laps and circumferential butt strips by rubbing

hard with a nylon sealing tool to assure a positive seal. Staples may
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be used to assist in securing insulation. Seal all vapor retarder

penetrations on cold piping with a generous application of vapor

barrier mastic. Provide inserts and install with metal insulation
shields at outside pipe supports. Install freeze protection
insulation over heating cable.

Contractor's options for fitting, flange and valve insulation:

a. Insulating and finishing cement for sizes less than 100 mm (4
inches) operating at surface temperature of 16 degrees C (61
degrees F) or more.

b. Factory premolded, one piece PVC covers with mineral fiber, (Form
B), inserts. Provide two insert layers for pipe temperatures below
4 degrees C (40 degrees F), or above 121 degrees C (250 degrees
F). Secure first layer of insulation with twine. Seal seam edges
with vapor barrier mastic and secure with fitting tape.

c. Factory molded, ASTM C547 or field mitered sections, Jjoined with
adhesive or wired in place. For hot piping finish with a smoothing
coat of finishing cement. For cold fittings, 16 degrees C (60
degrees F) or less, vapor seal with a layer of glass fitting tape
imbedded between two 2 mm (1/16 inch) coats of vapor barrier
mastic.

d. Fitting tape shall extend over the adjacent pipe insulation and
overlap on itself at least 50 mm (2 inches).

Nominal thickness in millimeters and inches specified in the schedule

at the end of this section.

D. Cellular Glass Insulation:

1.

Pipe and tubing, covering nominal thickness in millimeters and inches
as specified in the schedule at the end of this section.

Underground Piping Other than or in lieu of that Specified in Section
22 11 00, FACILITY WATER DISTRIBUTION: Type II, factory jacketed with
a 3 mm laminate jacketing consisting of 3000 mm x 3000 mm (10 ft x 10
ft) asphalt impregantd4ed glass fabric, bituminous mastic and outside

protective plastic film.

a. 75 mm (3 inches) thick for hot water piping.

b. As scheduled at the end of this section for chilled water piping.
c. Underground piping: Apply insulation with joints tightly butted.
Seal longitudinal self-sealing lap. Use field fabricated or

factory made fittings. Seal butt joints and fitting with
jacketing as recommended by the insulation manufacturer. Use 100
mm (4 inch) wide strips to seal butt joints.

d. Provide expansion chambers for pipe loops, anchors and wall

penetrations as recommended by the insulation manufacturer.
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e. Underground insulation shall be inspected and approved by the
Resident Engineer as follows:

1) Insulation in place before coating.
2) After coating.

f. Sand bed and backfill: Minimum 75 mm (3 inches) all around

Insulated pipe or tank,

(2 inch)

applied after coating has dried.

3. Cold equipment: 50 mm thick insulation faced with ASJ.

3.3 COMMISSIONING: (NOT USED)
3.4 PIPE INSULATION SCHEDULE

Provide insulation for piping systems as scheduled below:

Insulation Thickness Millimeters (Inches)

Nominal Pipe Size Millimeters (Inches)
Operating Insulation Less 25 - 32 38 - 75 100 (4)
Temperature Material than (1 - 1%) and Above
Range/Service (I = 3)
25 (1)
38-60 degrees C Mineral Fiber 38 38 (1.5) 50 (2.0) 50 (2.0)
(100-140 degrees F) (Above ground (1.5)
(Domestic Hot Water piping only)
Supply and Return)
38-60 degrees C Rigid Cellular 38 38 (1.5) 50 (2.0) 50 (2.0)
(100-140 degrees F) Phenolic Foam (1.5)
) (Above ground
(Domestic Hot Water ..
1
Supply and Return) piping only)
38-60 degrees C Polyiso- 38 38 (1.5) - -
(100-140 degrees F) cyanurate (1.5)
Ccl -Cell
(Domestic Hot Water Ri;izd ©
Supply and Return) (Exterior
Locations
only)
38-60 degrees C Flexible 38 38 (1.5) -———- -———=
(100-140 degrees F) Elastomeric (1.5)
D , 0 W Cellular
é om?stlcd Ett ater Thermal (Above
uppLy an eturn) ground piping
only)
4-16 degrees C Rigid Cellular | 25 25(1.0) 25 (1.0) 25 (1.0)
40-60 4 F Phenolic Foam (1.0)
( egrees F) (Above ground
piping only)
4-16 degrees C Polyiso- 25 25(1.0) 25 (1.0) 25 (1.0)
22 07 11 - 121




05-11

(40-60 degrees F)

cyanurate
Closed-Cell
Rigid (Exterior
Locations
only)

(1.0)

(4-16 degrees C
(40-60 degrees F)

Flexible
Elastomeric
Cellular
Thermal (Above
ground piping
only)

25
(1.0)

25(1.0)

25

(1.0)

25

(1.0)

---END- - -
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SECTION 22 11 00
FACILITY WATER DISTRIBUTION

PART 1 - GENERAL

1.1 DESCRIPTION

A. Domestic water systems, including piping, equipment and all necessary

accessories as designated in this section.

1.2 RELATED WORK

C.

Section 07 84 00, FIRESTOPPING: Penetrations in rated enclosures
Section 09 91 00, PAINTING: Preparation and finish painting and
identification of piping systems.

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.

1.3 SUBMITTALS (NOT REQUIRED)
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.

American National Standards Institute (ANSI):

American Society of Mechanical Engineers (ASME): (Copyrighted Society)

Al13.1-2007...cuuieeenunnn Scheme for Identification of Piping Systems

B16.3-2006.............. Malleable Iron Threaded Fittings Classes 150 and
300

B16.9-2007............. Gray Iron Threaded Fittings Classes 125 and 250

B16.9-2007.............. Factory-Made Wrought Butt Welding Fittings
ANST/ASME

B16.11-2009............. Forged Fittings, Socket-Welding and Threaded
ANST/ASME

B16.12-2009 ............ Cast Iron Threaded Drainage Fittings ANSI/ASME

B16.15-2006 ............ Cast Bronze Threaded Fittings Classes 125 and
250 ANSI/ASME

B16.18-01 (R2005)....... Cast Copper Alloy Solder-Joint Pressure Fittings
ANST/ASME

B16.22-01 (R2005)....... Wrought Copper and Copper Alloy Solder Joint
Pressure Fittings ANSI/ASME Element ANSI/ASME

NSEF/ANST 61...cucueeenenenn Drinking Water System Components - Health
Effects

American Society for Testing and Materials (ASTM) :

A4T7/RA4TM-99(2009) .. ... .. Ferritic Malleable Iron Castings Revision 1989

A53/A53M=07.ceeeeennnnn Pipe, Steel, Black And Hot-Dipped, Zinc-coated
Welded and Seamless

A183-03(2009) ......c.... Carbon Steel Track Bolts and Nuts

22 11 00 - 123



A312/A312M-09

A403/A403M-10a

A536-84(2009)
A733-03(2009)

B687-99(2005)

D2564-04(2009)
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Standard Specification for Seamless and Welded
Austenitic Stainless Steel Tubing for General
Service

Seamless, Welded, and Heavily Cold Worked
Austenitic Stainless Steel Pipes

Standard Specification for Wrought Austenitic
Stainless Steel Piping Fittings

Ductile Iron Castings

Welded and Seamless Carbon Steel and Austenitic
Stainless Steel Pipe Nipples

Solder Metal

Steam or Bronze Castings

Composition Bronze or Ounce Metal Castings
Seamless Copper Tube

Seamless Copper Water Tube

AWWA Standard for Hypochlorites

AWWA Standard for Liquid Chlorine

Copper Alloy Sand Castings for General
Applications Revision A

Brass, Copper, and Chromium-Plated Pipe Nipples
Standard Specification for Poly (Vinyl Chloride)
(PVC) Plastic Pipe, Schedules 40, 80, and 120
Rubber Products in Automotive Applications
Propylene Plastic Injection and Extrusion
Materials

Polyethylene (PE) Plastic Pipe, Schedule 40 and
80, Based on Outside Diameter

Solvent Cements for Poly (Vinyl Chloride) (PVC)
Plastic Pipe and Fittings

Propylene Plastic Injection and Extrusion
Materials

Standard Specification For Liquid Chlorine

Standard Specification For Calcium Hypochlorite

American Water Works Association (AWWA) :

C151/A21.51-09

Ductile Iron and Gray Iron Fittings - 75 mm thru
1200 mm (3 inch thru 48 inches) for Water and
other liquids AWWA/ANST

Ductile-Iron Pipe, Centrifugally Cast in Metal
Molds or Sand-Lined Molds, for Water or Other
Liquids AWWA/ ANSI
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C153/221.53-06....uu.... AWWA Standard for Ductile-Iron Compact Fittings
for Water Service AWWA/ANSI

C203-08. .t iiiiiiennnn. Coal-Tar Protective Coatings and Linings for
Steel Water Pipelines - Enamel and Tape - Hot
Applied AWWA/ANSI

C213-07 e ieiiiieenennn Fusion Bonded Epoxy Coating For The Interior &
Exterior Of Steel Water Pipelines

C651-05. ... Disinfecting Water Mains

American Welding Society (AWS):

A5.8/A5.8M:2004......... Filler Metals for Brazing

International Plumbing Code

International Plumbing Code - 2009

American Society of Sanitary Engineers (ASSE):

ANSI/ASSE (Plumbing)

1001-2008. .0 iieeennn... Pipe Applied Atmospheric Type Vacuum Breakers
ANSI/ASSE 1010-2004..... Water Hammer Arresters
ANSI/ASSE 1018-2001..... Performance for trap seal primer valves -

potable water supplied.
ANSI/ASSE (Plumbing)
1020-2004. ... Pressure Vacuum Breaker Assembly
Plumbing and Drainage Institute (PDI):
PDI WH-201 2007......... Water Hammer Arrestor

SPEC WRITER NOTE: Make material
requirements agree with applicable
requirements specified in the referenced
Applicable Publications. Update and
specify only that which applies to the
project.

1.5 QUALITY ASSURANCE

A.

Submit prior to welding of steel piping a certificate of Welder’s
certification. The certificate shall be current and more than one year
old.

For mechanical pressed sealed fittings, only tools of fitting
manufacture shall be used.

Mechanical pressed fittings shall be installed by factory trained
workers.

All grooved joint couplings, fittings, valves, and specialties shall be
the products of a single manufacturer. Grooving tools shall be by the
same manufacturer as the groove components.

All castings used for coupling housings, fittings, valve bodies, etc.,

shall be date stamped for quality assurance and traceability.
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1.6 SPARE PARTS (NOT USED)

PART 2

- PRODUCTS

2.1 UNDERGROUND WATER SERVICE CONNECTIONS TO BUILDINGS (NOT USED)

2.2 ABOVE GROUND (INTERIOR) WATER PIPING

N N N NN
g o0 00 W

Pipe: Copper tube, ASTM B88, Type K or L, drawn. For pipe 150 mm (6

inches) and larger, stainless, steel ASTM A312, schedule 10 may be used.

Fittings for Copper Tube:
1.

Wrought copper or bronze castings conforming to ANSI B16.18 and
Bl16.22. Unions shall be bronze, MSS SP72 & SP 110, Solder or braze
joints. Use 95/5 tin and antimony for all soldered joints.
Grooved fittings, 50 to 150 mm (2 to 6 inch) wrought copper ASTM B75
C12200, 125 to 150 mm (5 to 6 inch) bronze casting ASTM B584, CDA
844 . Mechanical grooved couplings, ductile iron, ASTM A536 (Grade 65-
45-12), or malleable iron, ASTM A47 (Grade 32510) housing, with EPDM
gasket, steel track head bolts, ASTM Al83, coated with copper colored
alkyd enamel.
Mechanical press sealed fittings, 65 mm (2-1/2”) in size and smaller.
Fittings shall be double pressed type NSF/ANSI 61 approved and
utilize EPDM (Ethylene Propylene Diene Monomer) non toxic synthetic
rubber sealing elements.
Mechanically formed tee connection: 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. Braze joints.

C. Adapters: Provide adapters for joining screwed pipe to copper tubing.
Solder: ASTM B32 Composition Sb5 HA or HB. Provide non-corrosive flux.
Brazing alloy: AWS A5.8, Classification BCuP.

EXPOSED WATER PIPING: (NOT USED)

ETO (ETHYLENE OXIDE) STERILIZER WATER SUPPLY PIPING (NOT USED)

TRAP PRIMER WATER PIPING: (NOT USED)

STRAINERS (NOT USED)

DIELECTRIC FITTINGS

Provide dielectric couplings or unions between ferrous and non-ferrous

pipe.
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2.8 STERILIZATION CHEMICALS (NOT USED)

2.9 WATER HAMMER ARRESTER: (NOT USED)

PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Comply with the International Plumbing Code and the following:

1.

Install branch piping for water from the piping system and connect to
all fixtures, valves, cocks, outlets, casework, cabinets and
equipment, including those furnished by the Government or specified
in other sections.

Pipe shall be round and straight. Cutting shall be done with proper

tools. Pipe, except for plastic and glass, shall be reamed to full

size after cutting.

All pipe runs shall be laid out to avoid interference with other

work.

Install union and shut-off valve on pressure piping at connections to

equipment.

Pipe Hangers, Supports and Accessories:

a. All piping shall be supported per the International Plumbing Code,
Chapter No. 3.

b. Shop Painting and Plating: Hangers, supports, rods, inserts and
accessories used for pipe supports shall be shop coated with red
lead or zinc chromate primer paint. Electroplated copper hanger
rods, hangers and accessories may be used with copper tubing.

c. Floor, Wall and Ceiling Plates, Supports, Hangers:

Solid or split unplated cast iron.

All plates shall be provided with set screws.

Pipe Hangers: Height adjustable clevis type.

Adjustable Floor Rests and Base Flanges: Steel.

Concrete Inserts: "Universal" or continuous slotted type.

Hanger Rods: Mild, low carbon steel, fully threaded or Threaded

at each end with two removable nuts at each end for

positioning rod and hanger and locking each in place.

7) Riser Clamps: Malleable iron or steel.

8) Rollers: Cast iron.

9) Self-drilling type expansion shields shall be "Phillips" type,
with case hardened steel expander plugs.

10) Hangers and supports utilized with insulated pipe and tubing
shall have 180 degree (min.) metal protection shield Centered

on and welded to the hanger and support. The shield shall be 4
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inches in length and be 16 gauge steel. The shield shall be
sized for the insulation.

11) Miscellaneous Materials: As specified, required, directed or as
noted on the drawings for proper installation of hangers,
supports and accessories. If the vertical distance exceeds 6 m
(20 feet) for cast iron pipe additional support shall be
provided in the center of that span. Provide all necessary
auxiliary steel to provide that support.

12) With the installation of each flexible expansion joint, provide
piping restraints for the upstream and downstream section of
the piping at the flexible expansion joint. Provide
calculations supporting the restraint length design and type of
selected restraints.

6. Install chrome plated cast brass escutcheon with set screw at each
wall, floor and ceiling penetration in exposed finished locations and
within cabinets and millwork.

7. Penetrations:

a. Fire Stopping: Where pipes pass through fire partitions, fire
walls, smoke partitions, or floors, install a fire stop that
provides an effective barrier against the spread of fire, smoke
and gases as specified in Section 07 84 00, FIRESTOPPING.
Completely fill and seal clearances between raceways and openings
with the fire stopping materials.

b. Waterproofing: At floor penetrations, completely seal clearances
around the pipe and make watertight with sealant as specified in
Section 07 92 00, JOINT SEALANTS.

B. Piping shall conform to the following:

1. Domestic Water:

a. Grade all lines to facilitate drainage. Provide drain wvalves at
bottom of risers and all low points in system. Design domestic hot
water circulating lines with no traps.

b. Connect branch lines at bottom of main serving fixtures below and
pitch down so that main may be drained through fixture. Connect
branch lines to top of main serving only fixtures located on floor
above.

3.2 TESTS

General: Test system either in its entirety or in sections.

B. Potable Water System: Test after installation of piping and domestic
water heaters, but before piping is concealed, before covering is
applied, and before plumbing fixtures are connected. Fill systems with

water and maintain hydrostatic pressure of 690 kPa (100 psi) gage for
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two hours. No decrease in pressure is allowed. Provide a pressure gage
with a shutoff and bleeder valve at the highest point of the piping
being tested.

C. Reagent Grade Water Systems: Fill system with water and maintain
hydrostatic pressure of 690 kPa (100 psi) gage during inspection and
prove tight.

D. All Other Piping Tests: Test new installed piping under 1 1/2 times
actual operating conditions and prove tight.

3.3 STERILIZATION (NOT USED)
3.4 COMMISSIONING (NOT USED)
- --END- - -
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SECTION 22 11 23
DOMESTIC WATER PUMPS

PART 1 - GENERAL
1.1 DESCRIPTION
A. Domestic water pressure booster system.
1.2 RELATED WORK
A. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
B. Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT.
1.3 QUALITY ASSURANCE
A. Domestic Water Pressure Booster System:
1. Components shall be furnished by a single manufacturer and the system
shall be the standard cataloged product of the manufacturer.
2. Shop Test: Water booster unit and its component parts shall undergo a
thorough electric and hydraulic operating test prior to shipment.
Tests shall include a system operating flow test from zero to 100
percent of design flow rate under specified suction and system
pressure conditions. Certified performance curves shall be
furnished.
1.4 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
B. Manufacturer's Literature and Data:
1. Pump:
Manufacturer and model.

a
b. Operating speed.
c
d

Capacity.
Characteristic performance curves.
2. Motor:
a. Manufacturer, frame and type.
b. Speed.
c. Current Characteristics.

d. Efficiency.
C. Certificate of shop test for domestic water booster system. Provide
certified performance curves.
D. Complete operating and maintenance manuals including wiring diagrams,
technical data sheets and information for ordering replaceable parts:
1. Include complete list indicating all components of the systems.
2. Include complete diagrams of the internal wiring for each item of

equipment.
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3. Diagrams shall have their terminals identified to facilitate

installation, operation and maintenance.

1.5 APPLICABLE PUBLICATIONS

A.

PART 2

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.

National Electrical Manufacturers Association (NEMA) :

ICS6-93 (R2006 ) ...v.o... Industrial Control and Systems Enclosures
250-08. ..ttt Enclosures for Electrical Equipment (1000 Volts
Maximum)

American Society of Mechanical Engineers (ASME) :

Boiler and Pressure Vessel Code: 2010

Section VIII............ Pressure Vessels, Division I and II

Underwriters' Laboratories, Inc. (UL):

508-99 (R2008) .......... Standards for Industrial Control Equipment
- PRODUCTS

2.1 CIRCULATING PUMP: NOT USED
2.2 INLINE HOT WATER RECIRCULATING PUMP: NOT USED
2.3 DOMESTIC WATER PRESSURE BOOSTER SYSTEM

A.

Assembled Units:

1. Supply as shown on the technical specifications a Variable speed
booster system Model # TW2000-7W-55 Stainless Steel Duplex Booster
System as built by Towle Whitney or approved equal. Each pump in this
system shall be capable of delivering 7 GPM at 55 PSI boost over
existing pressure.

2. Suction and discharge on each pump shall be 1 inch

3. The pump control system shall include, as a minimum, a separate and
independent variable frequency drive (VFD) for each pump and a tee
mounted 4-20 mA pressure transducer, pressure gauge, and relief valve
to ensure complete redundancy to facilitate maintenance / repair

4. The piping and frame shall not interfere with access to the controls

5. Each pump shall include isolation valves on both the suction and
discharge piping

6. Each pump and check valve shall be easily repaired / replaced with
the use of appropriate fittings

7. Each pump shall have a properly sized pneumatic expansion tank

8. Each pump shall have a separate and independent disconnect box/
independent circuit [115V plug in shall NOT be GFCI]

9. [If equipped]: Each multiple pump system shall be mounted on a

modular frame for ease of transport and installation. Furthermore,
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the pump & drive wiring harness shall remain intact after frame is

split apart

Variable frequency drive:

1.

11

12

The drive shall be rated to operate from Single phase power 115V, 60

Hz. The drive efficiency shall be 98% or better at full speed and

load

Variable frequency drive shall have UL approval with all factory

installed options

All factory preset values and/or last saved data values must remain

available to the operator in the event of a complete power outage

Variable frequency drive shall have at least NEMA 1 rated conduit

enclosure

The Variable frequency drive program will operate to a program that

protects the pumps against damaging hydraulic conditions such as:

- Motor overload

- Pump overflow surges

- Loss of prime due to incoming water supply interruption

- Hunting

- Protection from overload through frequency/current optimization

- Protection from hydraulic damage by restricting the pumps to
operate beyond their published end of curve

The drive shall have the ability to automatically restart after an

over-current, over-voltage, under-voltage or loss of input sig-nal

protective trip

The drive shall have an operator control panel [keypad] for

customization of parameters

The drive shall include a feature to upload / download parameters

into an external device to be used with another drive or the same

drive

The drives shall have a removable non-volatile memory device

.The variable frequency drive must be capable of accepting individual

analog inputs from transducer. All transducer inputs must be wired to
the variable frequency drive for continuous scan and comparison

function

.The Variable frequency drive ladder logic program shall utilize a

proportional - integral - derivative control function

.The variable frequency drive shall display the following wvalues:

- Pump running/standby
- Pump speed in Hz
- User adjustable parameters such as PID set points

- Motor frequency
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- Motor current
- Threshold set points for PID error, Min operating frequency

- Troubleshooting and diagnostics of faults

Pressure sensor / transducer:

1. A pressure transducer shall be provided to supply all pressure
signals to the variable frequency drive

2. The transducer shall be rated for a range of 0 to 100 PSI with a
burst pressure of 200 PSI and shall be 4-20 mA analog

3. Separate transducers shall be supplied for each variable frequency
drive to ensure redundancy

Pneumatic expansion tank:

1. Pneumatic expansion tank shall be rated for use with potable water
with an operating pressure of a minimum 100 PSI

2. Tank shall be pre-charged to a pressure of 10 PSI below system
operating pressure

Valves and fittings:

1. The hydraulic components of the booster system assembly shall be
capable of being disassembled by the virtue of appropriate fittings
on pumps, in order to facilitate maintenance / replacement of
components

2. All shut off valves shall be full port ball valves

3. All check valves shall be spring-loaded check wvalves

PART 3 - EXECUTION

3.1 STARTUP AND TESTING

A.

Make tests as recommended by product manufacturer and listed standards
and under actual or simulated operating conditions and prove full
compliance with design and specified requirements. Tests of the various
items of equipment shall be performed simultaneously with the system of
which each item is an integral part.

System Test: After installation is completed provide an operational
test of the completed system including flow rates, pressure compliance,
alarms and all control functions.

When any defects are detected, correct defects and repeat test.

The Commissioning Agent will observe startup and contractor testing of
selected equipment. Coordinate the startup and contractor testing

schedules with the COTR.

3.2 COMMISSIONING (NOT USED)

3.3 DEMONSTRATION AND TRAINING (NOT USED)
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SECTION 26 05 11
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

PART 1 - GENERAL

1.1 DESCRIPTION

This section applies to all sections of Division 26.

Furnish and install electrical wiring, systems, equipment and
accessories in accordance with the specifications and drawings.
Capacities and ratings of motors, transformers, cable, switchboards,
switchgear, panelboards, motor control centers, generators, automatic
transfer switches, and other items and arrangements for the specified
items are shown on drawings.

Electrical service entrance equipment and arrangements for temporary and
permanent connections to the utility’s system shall conform to the
utility's requirements. Coordinate fuses, circuit breakers and relays
with the utility’s system, and obtain utility approval for sizes and
settings of these devices.

Wiring ampacities specified or shown on the drawings are based on copper
conductors, with the conduit and raceways accordingly sized. Aluminum

conductors are prohibited.

1.2 MINIMUM REQUIREMENTS

A.

References to the International Building Code (IBC), National Electrical
Code (NEC), Underwriters Laboratories, Inc. (UL) and National Fire
Protection Association (NFPA) are minimum installation requirement
standards.

Drawings and other specification sections shall govern in those
instances where requirements are greater than those specified in the

above standards.

1.3 TEST STANDARDS

A.

All materials and equipment shall be listed, labeled or certified by a
nationally recognized testing laboratory to meet Underwriters
Laboratories, Inc., standards where test standards have been
established. Equipment and materials which are not covered by UL
Standards will be accepted provided equipment and material is listed,
labeled, certified or otherwise determined to meet safety requirements
of a nationally recognized testing laboratory. Equipment of a class
which no nationally recognized testing laboratory accepts, certifies,
lists, labels, or determines to be safe, will be considered if inspected
or tested in accordance with national industrial standards, such as
NEMA, or ANSI. Evidence of compliance shall include certified test

reports and definitive shop drawings.
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Definitions:

1.

Listed; Equipment, materials, or services included in a list
published by an organization that is acceptable to the authority
having jurisdiction and concerned with evaluation of products or
services, that maintains periodic inspection of production or listed
equipment or materials or periodic evaluation of services, and whose
listing states that the equipment, material, or services either meets
appropriate designated standards or has been tested and found
suitable for a specified purpose.

Labeled; Equipment or materials to which has been attached a label,

symbol, or other identifying mark of an organization that is

acceptable to the authority having jurisdiction and concerned with
product evaluation, that maintains periodic inspection of production
of labeled equipment or materials, and by whose labeling the
manufacturer indicates compliance with appropriate standards or
performance in a specified manner.

Certified; equipment or product which:

a. Has been tested and found by a nationally recognized testing
laboratory to meet nationally recognized standards or to be safe
for use in a specified manner.

b. Production of equipment or product is periodically inspected by a
nationally recognized testing laboratory.

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

Nationally recognized testing laboratory; laboratory which is

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

Labor.

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)

A.

Manufacturers Qualifications: The manufacturer shall regularly and

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

equipment and material specified for this project, and shall have

manufactured the item for at least three years.

Product Qualification:

1.

Manufacturer's product shall have been in satisfactory operation, on
three installations of similar size and type as this project, for
approximately three years.

The Government reserves the right to require the Contractor to submit
a list of installations where the products have been in operation

before approval.

1.5 APPLICABLE PUBLICATIONS

Applicable publications listed in all Sections of Division are the

latest issue, unless otherwise noted.
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1.6 MANUFACTURED PRODUCTS

A.

Materials and equipment furnished shall be of current production by
manufacturers regularly engaged in the manufacture of such items, for
which replacement parts shall be available.

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

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

Equipment Assemblies and Components:

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

2. Manufacturers of equipment assemblies, which include components made
by others, shall assume complete responsibility for the final
assembled unit.

3. Components shall be compatible with each other and with the total
assembly for the intended service.

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

Factory wiring shall be identified on the equipment being furnished and

on all wiring diagrams.

When Factory Testing Is Specified:

1. The Government shall have the option of witnessing factory tests. The
contractor shall notify the VA through the Resident Engineer a
minimum of 15 working days prior to the manufacturers making the
factory tests.

2. Four copies of certified test reports containing all test data shall
be furnished to the Resident Engineer prior to final inspection and
not more than 90 days after completion of the tests.

3. When equipment fails to meet factory test and re-inspection is
required, the contractor shall be liable for all additional expenses,

including expenses of the Government.

1.7 EQUIPMENT REQUIREMENTS (NOT USED)

1.8 EQUIPMENT PROTECTION

A.

Equipment and materials shall be protected during shipment and storage
against physical damage, vermin, dirt, corrosive substances, fumes,
moisture, cold and rain.

1. Store equipment indoors in clean dry space with uniform temperature
to prevent condensation. Equipment shall include but not be limited
to switchgear, switchboards, panelboards, transformers, motor control
centers, motor controllers, uninterruptible power systems,
enclosures, controllers, circuit protective devices, cables, wire,

light fixtures, electronic equipment, and accessories.
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2. During installation, equipment shall be protected against entry of
foreign matter; and be vacuum-cleaned both inside and outside before
testing and operating. Compressed air shall not be used to clean
equipment. Remove loose packing and flammable materials from inside
equipment.

3. Damaged equipment shall be, as determined by the Resident Engineer,
placed in first class operating condition or be returned to the
source of supply for repair or replacement.

4. Painted surfaces shall be protected with factory installed removable
heavy kraft paper, sheet vinyl or equal.

5. Damaged paint on equipment and materials shall be refinished with the
same quality of paint and workmanship as used by the manufacturer so
repaired areas are not obvious.

1.9 WORK PERFORMANCE

A. All electrical work must comply with the requirements of NFPA 70 (NEC),
NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 subpart S
and OSHA Part 1910 subpart K in addition to other references required by
contract.

B. Job site safety and worker safety is the responsibility of the
contractor.

C. Electrical work shall be accomplished with all affected circuits or
equipment de-energized. When an electrical outage cannot be accomplished
in this manner for the required work, the following requirements are
mandatory:

1. Electricians must use full protective equipment (i.e., certified and
tested insulating material to cover exposed energized electrical
components, certified and tested insulated tools, etc.) while working
on energized systems in accordance with NFPA 70E.

2. Electricians must wear personal protective equipment while working on
energized systems in accordance with NFPA 70E.

3. Before initiating any work, a job specific work plan must be
developed by the contractor with a peer review conducted and
documented by the Resident Engineer and Medical Center staff. The
work plan must include procedures to be used on and near the live
electrical equipment, barriers to be installed, safety equipment to
be used and exit pathways.

4. Work on energized circuits or equipment cannot begin until prior
written approval is obtained from the Resident Engineer.

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

electrical service for other buildings at all times. Refer to Article
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OPERATIONS AND STORAGE AREAS under Section 01 00 00, GENERAL
REQUIREMENTS.

New work shall be installed and connected to existing work neatly,
safely and professionally. Disturbed or damaged work shall be replaced
or repaired to its prior conditions, as required by Section 01 00 00,
GENERAL REQUIREMENTS.

Coordinate location of equipment and conduit with other trades to

minimize interferences.

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS

A.

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

the drawings.

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

voltages specified.

Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
the equipment shall be removed and reinstalled as directed at no
additional cost to the Government.

2. "Conveniently accessible" is defined as being capable of being
reached quickly for operation, maintenance, or inspections without
the use of ladders, or without climbing or crawling under or over
obstacles such as, but not limited to, motors, pumps, belt guards,

transformers, piping, ductwork, conduit and raceways.

1.11 EQUIPMENT IDENTIFICATION

A.

In addition to the requirements of the NEC, install an identification
sign which clearly indicates information required for use and
maintenance of items such as switchboards and switchgear, panelboards,
cabinets, motor controllers (starters), fused and unfused safety
switches, automatic transfer switches, separately enclosed circuit
breakers, individual breakers and controllers in switchboards,
switchgear and motor control assemblies, control devices and other
significant equipment.

Nameplates for Normal Power System equipment shall be laminated black
phenolic resin with a white core with engraved lettering. Nameplates
for Essential Electrical System (EES) equipment, as defined in the NEC,
shall be laminated red phenolic resin with a white core with engraved
lettering. Lettering shall be a minimum of 1/2 inch [12mm] high.
Nameplates shall indicate equipment designation, rated bus amperage,
voltage, number of phases, number of wires, and type of EES power branch

as applicable. Secure nameplates with screws.
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Install adhesive arc flash warning labels on all equipment as required
by NFPA 70E. Label shall indicate the arc hazard boundary (inches),
working distance (inches), arc flash incident energy at the working
distance (calories/cm?), required PPE category and description including
the glove rating, voltage rating of the equipment, limited approach
distance (inches), restricted approach distance (inches), prohibited
approach distance (inches), equipment/bus name, date prepared, and

manufacturer name and address.

.12 SUBMITTALS (NOT REQUIRED)

.13 SINGULAR NUMBER

Where any device or part of equipment is referred to in these
specifications in the singular number (e.g., "the switch"), this
reference shall be deemed to apply to as many such devices as are

required to complete the installation as shown on the drawings.

.14 PCB EQUIPMENT (NOT USED)
.15 ACCEPTANCE CHECKS AND TESTS

The contractor shall furnish the instruments, materials and labor for

field tests.

.16 TRAINING (NOT USED)

---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 and lighting wiring.

1.2 RELATED WORK

A.

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

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements that are common to more than one section.
Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits for

cables and wiring.

1.3 QUALITY ASSURANCE

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.

1.4 FACTORY TESTS

Low voltage cables shall be thoroughly tested at the factory per NEMA
WC-70 to ensure that there are no electrical defects. Factory tests

shall be certified.

1.5 SUBMITTALS (NOT REQUIRED)
1.6 APPLICABLE PUBLICATIONS

A.

Publications listed below (including amendments, addenda, revisions,

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

referenced. Publications are reference in the text by designation only.

American Society of Testing Material (ASTM) :

D2301-04.... 0o, Standard Specification for Vinyl Chloride
Plastic Pressure-Sensitive Electrical Insulating
Tape

National Fire Protection Association (NFPA):

JO0=-08. . ittt e National Electrical Code (NEC)

National Electrical Manufacturers Association (NEMA):

WC 70-09.....00iit Power Cables Rated 2000 Volts or Less for the
Distribution of Electrical Energy

Underwriters Laboratories, Inc. (UL):

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

83-08. ..., Thermoplastic-Insulated Wires and Cables
467-071. ..t Electrical Grounding and Bonding Equipment
486A-486B-03............ Wire Connectors
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486C-04 ...t iiieenennnn Splicing Wire Connectors
486D-05. ...t Sealed Wire Connector Systems
486E-94 . ... .t Equipment Wiring Terminals for Use with Aluminum

and/or Copper Conductors
403-07 i ittt iiieeeee Thermoplastic-Insulated Underground Feeder and
Branch Circuit Cable
514B-04. ... .. Conduit, Tubing, and Cable Fittings
1479-03. 0 i i ittt iiee e Fire Tests of Through-Penetration Fire Stops
PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES
A. Conductors and cables shall be in accordance with NEMA WC-70 and as
specified herein.
B. Single Conductor:
1. Shall be annealed copper.
2. Shall be stranded for sizes No. 8 AWG and larger, solid for sizes No.
10 AWG and smaller.
3. Shall be minimum size No. 12 AWG, except where smaller sizes are
allowed herein.
C. Insulation:
1. XHHW-2 or THHN-THWN shall be in accordance with NEMA WC-70, UL 44,
and UL 83.
D. Color Code:
1. Secondary service feeder and branch circuit conductors shall be

color-coded as follows:

208/120 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.

a. Lighting circuit “switch legs” and 3-way switch “traveling wires”
shall have color coding that is unique and distinct (e.g., pink
and purple) from the color coding indicated above. The unique
color codes shall be solid and in accordance with the NEC.
Coordinate color coding in the field with the COTR.

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

No. 10 AWG branch circuit phase, neutral, and ground conductors.
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Conductors No. 8 AWG and larger shall be color-coded using one of the

following methods:

a. Solid color insulation or solid color coating.

b. Stripes, bands, or hash marks of color specified above.

c. Color as specified using 0.75 in [19 mm] wide tape. Apply tape in
half-overlapping turns for a minimum of 3 in [75 mm] for terminal
points, and in Jjunction boxes, pull-boxes, troughs, and manholes.
Apply the last two laps of tape with no tension to prevent
possible unwinding. Where cable markings are covered by tape,
apply tags to cable, stating size and insulation type.

For modifications and additions to existing wiring systems, color

coding shall conform to the existing wiring system.

2.2 SPLICES AND JOINTS

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

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

1.

Connectors: Solderless, screw-on, reusable pressure cable type, rated
600 vV, 220° F [105° C], with integral insulation, approved for copper
and aluminum conductors.

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

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

manufacturer's packaging, shall be strictly followed.

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

1.

Connectors shall be indent, hex screw, or bolt clamp-type of high
conductivity and corrosion-resistant material, listed for use with
copper and aluminum conductors.

Field-installed compression connectors for cable sizes 250 kcmil and
larger shall have not fewer than two clamping elements or compression
indents per wire.

Insulate splices and joints with materials approved for the
particular use, location, voltage, and temperature. Splice and joint
insulation level shall be not less than the insulation level of the
conductors being joined.

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

cold and weather resistant.

2.3 CONTROL WIRING

A. Unless otherwise specified elsewhere in these specifications, control

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

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

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

in-rush conditions does not adversely affect operation of the controls.
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2.4 WIRE LUBRICATING COMPOUND

A.

Lubricating compound shall be suitable for the wire insulation and

conduit, and shall not harden or become adhesive.

PART 3 - EXECUTION
3.1 GENERAL

A.
B.
C.

I.

Install in accordance with the NEC, and as specified.

Install all wiring in raceway systems.

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

boxes, manholes, or handholes.

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

in the same conduit or junction box system.

Install cable supports for all vertical feeders in accordance with the

NEC. Provide split wedge type which firmly clamps each individual cable

and tightens due to cable weight.

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

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

circuits.

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.

Wire Pulling:

1. Provide installation equipment that will prevent the cutting or
abrasion of insulation during pulling of cables. Use lubricants
approved for the cable.

2. Use nonmetallic ropes for pulling feeders.

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

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

5. Do not exceed manufacturer’s recommended maximum pulling tensions and
sidewall pressure values.

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

any one conduit.

3.2 INSTALLATION IN MANHOLES (NOT USED)

3.3 SPLICE INSTALLATION

A.
B.

Splices and terminations shall be mechanically and electrically secure.
Tighten electrical connectors and terminals according to manufacturer's

published torque values.
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C. Where the Government determines that unsatisfactory splices or
terminations have been installed, remove the devices and install
approved devices at no additional cost to the Government.

3.4 FEEDER IDENTIFICATION (NOT USED)

3.5 EXISTING WIRING
Unless specifically indicated on the plans, existing wiring shall not be
reused for a new installation.

---END- - -
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SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 DESCRIPTION

A.

This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes, to form complete, coordinated, grounded
raceway systems. Raceways are required for all wiring unless shown or
specified otherwise.

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

any or all of the raceway types specified.

1.2 RELATED WORK

A.

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

Section 09 91 00, PAINTING: Identification and painting of conduit and
other devices.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements and items that are common to more than one

section of Division 26.

1.3 QUALITY ASSURANCE

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS (NOT REQUIRED)

1.5 APPLICABLE PUBLICATIONS

A.

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

American National Standards Institute (ANSI):

C80.1-05... ... Electrical Rigid Steel Conduit
C80.3-05. ... Steel Electrical Metal Tubing
C80.6-05.. ... Electrical Intermediate Metal Conduit

National Fire Protection Association (NFPA):
O O T National Electrical Code (NEC)

Underwriters Laboratories, Inc. (UL):

e Flexible Metal Conduit

5-04. ... it Surface Metal Raceway and Fittings
6=07 ¢ ittt e e e Electrical Rigid Metal Conduit - Steel
50-95. ... i il Enclosures for Electrical Equipment
360-093. ... i Liquid-Tight Flexible Steel Conduit
467-07 .ttt Grounding and Bonding Equipment
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514A-04 .. vi .. Metallic Outlet Boxes

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

514C=96. . ittt Nonmetallic Outlet Boxes, Flush-Device Boxes and
Covers

651-05. ...t Schedule 40 and 80 Rigid PVC Conduit and
Fittings

651A-00. .. i, Type EB and A Rigid PVC Conduit and HDPE Conduit

TOT =07 ¢ et e e e e e e et e Electrical Metallic Tubing

1242-06. .0 iiiiiinnnnn Electrical Intermediate Metal Conduit - Steel

National Electrical Manufacturers Association (NEMA) :

TC-2-03. ..ttt innnnn. Electrical Polyvinyl Chloride (PVC) Tubing and
Conduit

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

FBL1-07 . et e et eeee e Fittings, Cast Metal Boxes and Conduit Bodies

for Conduit, Electrical Metallic Tubing and
Cable
- PRODUCTS

2.1 MATERIAL

A.

Conduit Size: In accordance with the NEC, but not less than 0.5 in [13

mm] unless otherwise shown. Where permitted by the NEC, 0.5 in [13 mm]

flexible conduit may be used for tap connections to recessed lighting

fixtures.

Conduit:

1. Rigid steel: Shall conform to UL 6 and ANSI C80.1.

2. Rigid intermediate steel conduit (IMC): Shall conform to UL 1242 and
ANSI C80.6.

3. Electrical metallic tubing (EMT): Shall conform to UL 797 and ANSI
C80.3. Maximum size not to exceed 4 in [105 mm] and shall be
permitted only with cable rated 600 V or less.

4. Flexible galvanized steel conduit: Shall conform to UL 1.

5. Liquid-tight flexible metal conduit: Shall conform to UL 360.

6. Surface metal raceway: Shall conform to UL 5.

Conduit Fittings:

1. Rigid steel and IMC conduit fittings:

a. Fittings shall meet the requirements of UL 514B and NEMA FBI1.
Standard threaded couplings, locknuts, bushings, conduit bodies,
and elbows: Only steel or malleable iron materials are acceptable.
Integral retractable type IMC couplings are also acceptable.

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

wall of an enclosure.
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d. Bushings: Metallic insulating type, consisting of an insulating
insert, molded or locked into the metallic body of the fitting.
Bushings made entirely of metal or nonmetallic material are not
permitted.

e. Sealing fittings: Threaded cast iron type. Use continuous drain-
type sealing fittings to prevent passage of water vapor. In
concealed work, install fittings in flush steel boxes with blank
cover plates having the same finishes as that of other electrical
plates in the room.

Electrical metallic tubing fittings:

a. Fittings and conduit bodies shall meet the requirements of UL
514B, ANSI C80.3, and NEMA FBI1.

b. Only steel or malleable iron materials are acceptable.

c. Setscrew couplings and connectors: Use setscrews of case-hardened
steel with hex head and cup point, to firmly seat in wall of
conduit for positive grounding.

d. Indent-type connectors or couplings are prohibited.

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

"pot metal" are prohibited.

Flexible steel conduit fittings:

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

b. Clamp-type, with insulated throat.

Liquid-tight flexible metal conduit fittings:

a. Fittings shall meet the requirements of UL 514B and NEMA FB1.
Only steel or malleable iron materials are acceptable.

Fittings must incorporate a threaded grounding cone, a steel or

plastic compression ring, and a gland for tightening. Connectors

shall have insulated throats.

Direct burial plastic conduit fittings:

Fittings shall meet the requirements of UL 514C and NEMA TC3.
Surface metal raceway fittings: As recommended by the raceway
manufacturer. Include couplings, offsets, elbows, expansion joints,
adapters, hold-down straps, end caps, conduit entry fittings,
accessories, and other fittings as required for complete system.
Expansion and deflection couplings:

a. Conform to UL 467 and UL 514B.

Accommodate a 0.75 in [19 mm] deflection, expansion, or

contraction in any direction, and allow 30 degree angular

deflections.
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c. Include internal flexible metal braid, sized to guarantee conduit
ground continuity and a low-impedance path for fault currents, in
accordance with UL 467 and the NEC tables for equipment grounding
conductors.

D. Conduit Supports:

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

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assembled closure bolt and nut, and provisions for receiving a
hanger rod.

3. Multiple conduit (trapeze) hangers: Not less than 1.5 x 1.5 in [38 mm
x 38 mm], 1l2-gauge steel, cold-formed, lipped channels; with not less
than 0.375 in [9 mm] diameter steel hanger rods.

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

E. Outlet, Junction, and Pull Boxes:

1. UL-50 and UL-514A.

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

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

4. Flush-mounted wall or ceiling boxes shall be installed with raised
covers so that the front face of raised cover is flush with the wall.
Surface-mounted wall or ceiling boxes shall be installed with
surface-style flat or raised covers.

F. Wireways: Equip with hinged covers, except where removable covers are
shown. Include couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with
wireways as required for a complete system.

PART 3 - EXECUTION
3.1 PENETRATIONS

A. Cutting or Holes:

1. Cut holes in advance where they should be placed in the structural
elements, such as ribs or beams. Obtain the approval of the COTR
prior to drilling through structural elements.

2. Cut holes through concrete and masonry in new and existing structures
with a diamond core drill or concrete saw. Pneumatic hammers, impact
electric, hand, or manual hammer-type drills are not allowed, except
where permitted by the COTR as required by limited working space.

B. Firestop: Where conduits, wireways, and other electrical raceways pass
through fire partitions, fire walls, smoke partitions, or floors,

install a fire stop that provides an effective barrier against the
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spread of fire, smoke and gases as specified in Section 07 84 00,
FIRESTOPPING.
3.2 INSTALLATION, GENERAL

In accordance with UL, NEC, as shown, and as specified herein.

Essential (Emergency) raceway systems shall be entirely independent of

other raceway systems, except where shown on drawings.

Install conduit as follows:

1.

11.

In complete mechanically and electrically continuous runs before
pulling in cables or wires.

Unless otherwise indicated on the drawings or specified herein,
installation of all conduits shall be concealed within finished
walls, floors, and ceilings.

Flattened, dented, or deformed conduit is not permitted. Remove and
replace the damaged conduits with new undamaged material.

Assure conduit installation does not encroach into the ceiling height
head room, walkways, or doorways.

Cut square, ream, remove burrs, and draw up tight.

Independently support conduit at 8 ft [2.4 M] on centers. Do not use
other supports, i.e., suspended ceilings, suspended ceiling
supporting members, lighting fixtures, conduits, mechanical piping,
or mechanical ducts.

Support within 12 in [300 mm] of changes of direction, and within 12
in [300 mm] of each enclosure to which connected.

Close ends of empty conduit with plugs or caps at the rough-in stage
until wires are pulled in, to prevent entry of debris.

Conduit installations under fume and vent hoods are prohibited.

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

boxes with bonding type locknuts. For rigid and IMC conduit
installations, provide a locknut on the inside of the enclosure, made
up wrench tight. Do not make conduit connections to junction box
covers.

Conduit bodies shall only be used for changes in direction, and shall

not contain splices.

Conduit Bends:

1.
2.

3.

Make bends with standard conduit bending machines.
Conduit hickey may be used for slight offsets and for straightening
stubbed out conduits.

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

Layout and Homeruns:

1.

Install conduit with wiring, including homeruns, as shown on

drawings.
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2. Deviations: Make only where necessary to avoid interferences and only
after drawings showing the proposed deviations have been submitted
approved by the COTR.

3.3 CONCEALED WORK INSTALLATION

A. Above Furred or Suspended Ceilings and in Walls:

1. Conduit for conductors above 600 V: Rigid steel. Mixing different
types of conduits indiscriminately in the same system is prohibited.

2. Conduit for conductors 600 V and below: Rigid steel, IMC, or EMT.
Mixing different types of conduits indiscriminately in the same
system is prohibited.

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

4. Connect recessed lighting fixtures to conduit runs with maximum 6 ft
[1.8 M] of flexible metal conduit extending from a junction box to
the fixture.

5. Tightening setscrews with pliers is prohibited.

3.4 EXPOSED WORK INSTALLATION

A. Unless otherwise indicated on the drawings, exposed conduit is only
permitted in mechanical and electrical rooms.

B. Conduit for Conductors above 600 V: Rigid steel. Mixing different types
of conduits indiscriminately in the system is prohibited.

C. Conduit for Conductors 600 V and Below: Rigid steel, IMC, or EMT. Mixing
different types of conduits indiscriminately in the system is
prohibited.

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

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

conduit straps.

Support horizontal or vertical runs at not over 8 ft [2.4 M] intervals.

Surface metal raceways: Use only where shown.

Painting:

1. Paint exposed conduit as specified in Section 09 91 00, PAINTING.

3.5 DIRECT BURIAL INSTALLATION (NOT USED)
3.6 HAZARDOUS LOCATIONS (NOT USED)
3.7 WET OR DAMP LOCATIONS

A. Unless otherwise shown, use conduits of rigid steel or IMC.

B. Provide sealing fittings to prevent passage of water vapor where
conduits pass from warm to cold locations, i.e., refrigerated spaces,
constant-temperature rooms, air-conditioned spaces, building exterior

walls, roofs, or similar spaces.
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Unless otherwise shown, use rigid steel or IMC conduit within 5 ft [1.5
M] of the exterior and below concrete building slabs in contact with
soil, gravel, or vapor barriers. Conduit shall be half-lapped with 10
mil PVC tape before installation. After installation, completely recoat

or retape any damaged areas of coating.

3.8 MOTORS AND VIBRATING EQUIPMENT

A.

Use flexible metal conduit for connections to motors and other
electrical equipment subject to movement, vibration, misalignment,
cramped quarters, or noise transmission.

Use liquid-tight flexible metal conduit for installation in exterior
locations, moisture or humidity laden atmosphere, corrosive atmosphere,
water or spray wash-down operations, inside airstream of HVAC units, and
locations subject to seepage or dripping of o0il, grease, or water.
Provide a green equipment grounding conductor with flexible metal

conduit.

3.9 EXPANSION JOINTS (NOT USED)

3.10

A.

CONDUIT SUPPORTS, INSTALLATION

Safe working load shall not exceed one-quarter of proof test load of
fastening devices.
Use pipe straps or individual conduit hangers for supporting individual
conduits.
Support multiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a load equal to or greater than the sum of
the weights of the conduits, wires, hanger itself, and 200 lbs [90 kg].
Attach each conduit with U-bolts or other approved fasteners.
Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and similar items.
Fasteners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or malleable iron concrete inserts set in
place prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than 0.25 in [6 mm] bolt size and
not less than 1.125 in [28 mm] embedment.
b. Power set fasteners not less than 0.25 in [6 mm] diameter with
depth of penetration not less than 3 in [75 mm].
c. Use vibration and shock-resistant anchors and fasteners for
attaching to concrete ceilings.
Hollow Masonry: Toggle bolts.
Bolts supported only by plaster or gypsum wallboard are not acceptable.
Metal Structures: Use machine screw fasteners or other devices

specifically designed and approved for the application.
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Attachment by wood plugs, rawl plug, plastic, lead or soft metal
anchors, or wood blocking and bolts supported only by plaster is
prohibited.

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

Spring steel type supports or fasteners are prohibited for all uses
except horizontal and vertical supports/fasteners within walls.
Vertical Supports: Vertical conduit runs shall have riser clamps and
supports in accordance with the NEC and as shown. Provide supports for
cable and wire with fittings that include internal wedges and retaining

collars.

BOX INSTALLATION

Boxes for Concealed Conduits:

1. Flush-mounted.

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

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

prevent damage to cables and wires during pulling-in operations.

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

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

boxes.

Outlet boxes mounted back-to-back in the same wall are prohibited. A

minimum 24 in [600 mm] center-to-center lateral spacing shall be

maintained between boxes.

Minimum size of outlet boxes for ground fault interrupter (GFI)

receptacles is 4 in [100 mm] square x 2.125 in [55 mm] deep, with device

covers for the wall material and thickness involved.

Stencil or install phenolic nameplates on covers of the boxes identified

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

On all branch circuit junction box covers, identify the circuits with

black marker.

---END- - -
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