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SECTION 01 00 00
GENERAL REQUIREMENTS

1.1 SAFETY REQUIREMENTS

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

control requirements.

1.2 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 for Correct Electrical Feeder

Deficiencies Project as required by drawings and specifications.

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

Medical Center Engineering Officer.

Offices of Baird, Hampton & Brown, Inc., as Engineers, will render
certain technical services during construction. Such services shall be
considered as advisory to the Government and shall not be construed as
expressing or implying a contractual act of the Government without
affirmations by Contracting Officer or his duly authorized

representative.

Before placement and installation of work subject to tests by testing
laboratory retained by Department of Veterans Affairs, the Contractor
shall notify the Resident Engineer in sufficient time to enable testing
laboratory personnel to be present at the site in time for proper
taking and testing of specimens and field inspection. Such prior notice
shall be not less than three work days unless otherwise designated by

the Resident Engineer.

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.
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1.3 STATEMENT OF BID ITEM(S)
A. ITEM I, Electrical Work: Work includes all labor, material, equipment
and supervision to perform the required electrical construction work on
this project including replacement of medium voltage feeders and

repairs to pad mounted equipment.

B. ALTERNATE NO. 1: Replace pad mounted, liquid-filled, medium voltage

transformer “PT-2A".

C. ALTERNATE NO. 2: Replace all insulating red board in pad mounted
switches “PS-1”, “PS-37, “pS-4C”, “PS-6”, and “PS-43".

D. ALTERNATE NO. 3: Replace the sump pump and associated wiring and repair
drain piping in manholes “MH-35”, “MH-36”, “MH-39”, “MH-407”, “MH-43",
and “MH-44".

1.4 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR
A. Drawings and contract documents may be obtained from the website where
the solicitation is posted. Additional copies will be at Contractor's

expense.

1.5 CONSTRUCTION SECURITY REQUIREMENTS

A. Security Plan:

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

project.

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

with these regulations.
B. Security Procedures:

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

of their personal effects when entering or leaving the project site.

2. Before starting work the General Contractor shall give one week’s
notice to the Contracting Officer so that security arrangements can

be provided for the employees. This notice is separate from any
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notices required for utility shutdown described later in this

section.

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

of the Contracting Officer.

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

the site only with the written approval of the Contracting Officer.
C. Key Control:

1. The General Contractor shall provide duplicate keys and lock
combinations to the Resident Engineer for the purpose of security
inspections of every area of project including tool boxes and parked

machines and take any emergency action.
D. Document Control:

1. Before starting any work, the General Contractor/Sub Contractors
shall submit an electronic security memorandum describing the
approach to following goals and maintaining confidentiality of

“sensitive information”.

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

accomplish the project.

3. Certain documents, sketches, videos or photographs and drawings may
be marked “Law Enforcement Sensitive” or “Sensitive Unclassified”.
Secure such information in separate containers and limit the access
to only those who will need it for the project. Return the

information to the Contracting Officer upon request.

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

Officer.

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

be shredded and destroyed in a manner acceptable to the VA.
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6. Notify Contracting Officer and Site Security Officer immediately

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

7. All electronic information shall be stored in specified location
following VA standards and procedures using an Engineering Document

Management Software (EDMS) .

a. Security, access and maintenance of all project drawings, both
scanned and electronic shall be performed and tracked through the

EDMS system.

b. “Sensitive information” including drawings and other documents
may be attached to e-mail provided all VA encryption procedures

are followed.
E. Motor Vehicle Restrictions

1. Vehicle authorization request shall be required for any vehicle
entering the site and such request shall be submitted 24 hours
before the date and time of access. Access shall be restricted to

picking up and dropping off materials and supplies.

2. A limited number of (2 to 5) permits shall be issued for General

Contractor and its employees for parking in designated areas only.

1.6 OPERATIONS AND STORAGE AREAS
A. The Contractor shall confine all operations (including storage of
materials) on Government premises to areas authorized or approved by
the Contracting Officer. The Contractor shall hold and save the
Government, its officers and agents, free and harmless from liability

of any nature occasioned by the Contractor's performance.

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

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

sidewalks, or roads.

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

determined by the Resident Engineer.

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

conduct.

F. Execute work in such a manner as to interfere as little as possible
with work being done by others. Keep roads clear of construction
materials, debris, standing construction equipment and vehicles at all

times.

G. Execute work so as to interfere as little as possible with normal
functioning of Medical Center as a whole, including operations of
utility services, and any existing equipment, and with work being done

by others.
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.
H. Phasing:

The Medical Center must maintain its operation 24 hours a day 7 days a
week. Therefore, any interruption in service must be scheduled and
coordinated with the COR to ensure that no lapses in operation occur.
Outage durations shall not exceed 10 hours and shall only be scheduled
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on weekends or weekday nights between 7pm and 5am. It is the
CONTRACTOR'S responsibility to develop a work plan and schedule
detailing, at a minimum, the procedures to be employed, the equipment
and materials to be used, the interim life safety measure to be used
during the work, and a schedule defining the duration of the work with
milestone subtasks. The work to be outlined shall include, but not be

limited to:
1. Ductbank installation between manholes 13 and 28.
2. Replacement of medium voltage feeder conductors.
3. Repairs to pad mounted equipment.

To insure such executions, Contractor shall furnish the Resident
Engineer with a schedule of approximate phasing and dates on which the
Contractor intends to accomplish work in each specific area of site. In
addition, Contractor shall notify the Resident Engineer two weeks in
advance of the proposed date of starting work in each specific area of
site, building or portion thereof. Arrange such phasing and dates to
insure accomplishment of this work in successive phases mutually

agreeable to the Resident Engineer and Contractor.

I. Services: Maintain existing electric 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 conduits, wires, cables, etc. of distribution
system, they shall be cut and capped at suitable places where shown;

or, in absence of such indication, where directed by Resident Engineer.

1. No electric may be interrupted without prior approval of Resident
Engineer. Electrical work shall be accomplished with all affected
circuits or equipment de-energized. When an electrical outage cannot
be accomplished, work on any energized circuits or equipment shall
not commence without a detailed work plan, the Medical Center
Director’s prior knowledge and written approval. Refer to
specification Sections 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS, for additional requirements.

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

Resident Engineer, in writing, 7 days in advance of proposed
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interruption. Request shall state 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.

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

they are completely behind the finished surfaces.

K. To minimize interference of construction activities with flow of

Medical Center traffic, comply with the following:

1. Keep roads, walks and entrances to grounds, to parking and to
occupied areas of buildings clear of construction materials, debris
and standing construction equipment and vehicles. Wherever
excavation for new utility lines cross existing roads, at least one

lane must be open to traffic at all times with approval.

2. Method and scheduling of required cutting, altering and removal of
existing roads, walks and entrances must be approved by the Resident

Engineer.
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1.7 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND
IMPROVEMENTS

A. The Contractor shall preserve and protect all structures, equipment,
and vegetation (such as trees, shrubs, and grass) on or adjacent to the
work site, which are not to be removed and which do not unreasonably
interfere with the work required under this contract. The Contractor
shall only remove trees when specifically authorized to do so, and
shall avoid damaging vegetation that will remain in place. If any limbs
or branches of trees are broken during contract performance, or by the
careless operation of equipment, or by workmen, the Contractor shall
trim those limbs or branches with a clean cut and paint the cut with a

tree-pruning compound as directed by the Contracting Officer.

B. The Contractor shall protect from damage all existing improvements and
utilities at or near the work site and on adjacent property of a third
party, the locations of which are made known to or should be known by
the Contractor. The Contractor shall repair any damage to those
facilities, including those that are the property of a third party,
resulting from failure to comply with the requirements of this contract
or failure to exercise reasonable care in performing the work. If the
Contractor fails or refuses to repair the damage promptly, the
Contracting Officer may have the necessary work performed and charge

the cost to the Contractor.

1.8 RESTORATION

A. Remove, cut, alter, replace, patch and repair existing work as
necessary to install new work. Except as otherwise shown or specified,
do not cut, alter or remove any structural work, and do not disturb any
ducts, plumbing, steam, gas, or electric work without approval of the
Resident Engineer. Existing work to be altered or extended and that is
found to be defective in any way, shall be reported to the Resident
Engineer before it is disturbed. Materials and workmanship used in
restoring work, shall conform in type and quality to that of original

existing construction, except as otherwise shown or specified.

B. Upon completion of contract, deliver work complete and undamaged.
Existing work (walls, ceilings, partitions, floors, mechanical and
electrical work, lawns, paving, roads, walks, etc.) disturbed or

removed as a result of performing required new work, shall be patched,
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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 not scheduled for discontinuance or abandonment.

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

1.9 AS-BUILT DRAWINGS

A.

D.

The contractor shall maintain two full size sets of as-built drawings
which will be kept current during construction of the project, to

include all contract changes, modifications and clarifications.

All variations shall be shown in the same general detail as used in the
contract drawings. To insure compliance, as-built drawings shall be
made available for the Resident Engineer's review, as often as

requested.

Contractor shall deliver two approved completed sets of as-built
drawings in the electronic version (scanned PDF) to the Resident
Engineer within 15 calendar days after each completed phase and after

the acceptance of the project by the Resident Engineer.

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

1.10 USE OF ROADWAYS

A.

For hauling, use only established public roads and roads on Medical

Center property and, when authorized by the Resident Engineer.

1.11 TEMPORARY TOILETS

A. Provide where directed, (for use of all Contractor's workmen) ample
temporary sanitary toilet accommodations with suitable sewer and water
connections; or, when approved by Resident Engineer, provide suitable
dry closets where directed. Keep such places clean and free from flies,
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and all connections and appliances connected therewith are to be
removed prior to completion of contract, and premises left perfectly

clean.

B. Contractor may have for use of Contractor's workmen, such toilet
accommodations as may be assigned to Contractor by Medical Center.
Contractor shall keep such places clean and be responsible for any
damage done thereto by Contractor's workmen. Failure to maintain
satisfactory condition in toilets will deprive Contractor of the

privilege to use such toilets.

1.12 TESTS

A. As per specification section 26 08 00 the contractor shall provide a
written testing and commissioning plan complete with component level,
equipment level, sub-system level and system level breakdowns. The
plan will provide a schedule and a written sequence of what will be
tested, how and what the expected outcome will be. This document will
be submitted for approval prior to commencing work. The contractor
shall document the results of the approved plan and submit for approval

with the as built documentation.

B. Pre-test 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.

C. Conduct final tests required in various sections of specifications in
presence of an authorized representative of the Contracting Officer.
Contractor shall furnish all labor, materials, equipment, instruments,

and forms, to conduct and record such tests.

D. 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.

1.13 INSTRUCTIONS

A. Contractor shall furnish Maintenance and Operating manuals (hard copies
and electronic) and verbal instructions when required by the various

sections of the specifications and as hereinafter specified.
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B. Manuals: Maintenance and operating manuals and one compact disc (four
hard copies and one electronic copy each) for each separate piece of
equipment shall be delivered to the Resident Engineer coincidental with
the delivery of the equipment to the job site. Manuals shall be
complete, detailed guides for the maintenance and operation of
equipment. They shall include complete information necessary for
starting, adjusting, maintaining in continuous operation for long
periods of time and dismantling and reassembling of the complete units
and sub-assembly components. Manuals shall include an index covering
all component parts clearly cross-referenced to diagrams and
illustrations. Illustrations shall include "exploded" views showing and
identifying each separate item. Emphasis shall be placed on the use of
special tools and instruments. The function of each piece of equipment,
component, accessory and control shall be clearly and thoroughly
explained. All necessary precautions for the operation of the equipment
and the reason for each precaution shall be clearly set forth. Manuals
must reference the exact model, style and size of the piece of
equipment and system being furnished. Manuals referencing equipment
similar to but of a different model, style, and size than that

furnished will not be accepted.
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SECTION 01 33 23
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES

1-1. Refer to Articles titled SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION
(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91), in GENERAL
CONDITIONS.

1-2. 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.

1-3. 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:

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

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

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

1-4. 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.

1-5. Submittals will be reviewed for compliance with contract requirements
by Engineer, and action thereon will be taken by Resident Engineer on

behalf of the Contracting Officer.

1-6. Upon receipt of submittals, Engineer 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.
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1-7. 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 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.

1-8. Schedules called for in specifications and shown on shop drawings shall
be submitted for use and information of Department of Veterans Affairs
and Engineer. However, the Contractor shall assume responsibility for
coordinating and verifying schedules. The Contracting Officer and
Engineer assumes no responsibility for checking schedules or layout
drawings for exact sizes, exact numbers and detailed positioning of

items.

1-9. 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.

A. Submittals will receive consideration only when covered by a
transmittal letter signed by Contractor. Letter shall be sent via FAX
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.
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3. Required certificates shall be signed by an authorized
representative of manufacturer or supplier of material, and by
Contractor.

B. 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.

C. Approved samples will be kept on file by the Resident Engineer 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.

D. Submittal drawings (shop, erection or setting drawings) and schedules,
required for work of various trades, shall be checked before submission
by technically qualified employees of Contractor for accuracy,
completeness and compliance with contract requirements. These drawings
and schedules shall be stamped and signed by Contractor certifying to
such check.

1. For each drawing required, submit one legible photographic paper or
vellum reproducible.

2. Reproducible shall be full size.

3. Each drawing shall have marked thereon, proper descriptive title,
including Medical Center location, project number, manufacturer's
number, reference to contract drawing number, detail Section Number,
and Specification Section Number.

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on
each drawing to accommodate approval or disapproval stamp.

5. Submit drawings, ROLLED WITHIN A MAILING TUBE, fully protected for
shipment.

6. One reproducible print of approved or disapproved shop drawings will

be forwarded to Contractor.
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7. When work is directly related and involves more than one trade, shop
drawings shall be submitted to Engineer under one cover.
1-10. Samples, shop drawings, test reports, certificates and manufacturers'

literature and data, shall be submitted for approval to:
Baird, Hampton & Brown, Inc.
6300 Ridglea Place, #700
Fort Worth, TX 76116

1-11. At the time of transmittal to the Architect-Engineer, the Contractor
shall also send a copy of the complete submittal directly to the

Resident Engineer.

---END- - -
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SECTION 01 35 26
SAFETY REQUIREMENTS

1.1 APPLICABLE PUBLICATIONS:

A. Latest publications listed below form part of this Article to extent
referenced. Publications are referenced in text by basic designations

only.

B. American Society of Safety Engineers (ASSE):

A10.1-2011........... Pre-Project & Pre-Task Safety and Health
Planning
A10.34-2012.......... Protection of the Public on or Adjacent to

Construction Sites

A10.38-2013.......... Basic Elements of an Employer’s Program to
Provide a Safe and Healthful Work Environment
American National Standard Construction and

Demolition Operations
C. American Society for Testing and Materials (ASTM):

E84-2013............. Surface Burning Characteristics of Building

Materials

D. National Fire Protection Association (NFPA):

30-2012. ... i Flammable and Combustible Liquids Code

70-2014 ... National Electrical Code

70B-2013...... ... Recommended Practice for Electrical Egquipment
Maintenance

T70E-2012 ............ Standard for Electrical Safety in the Workplace

99-2012..... .. Health Care Facilities Code

241-2013. .00, Standard for Safeguarding Construction,

Alteration, and Demolition Operations
E. The Joint Commission (TJC)

TJC Manual .......... Comprehensive Accreditation and Certification

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

29 CFR 1904 ......... Reporting and Recording Injuries & Illnesses

29 CFR 1910 ......... Safety and Health Regulations for General
Industry

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

CPL 2-0.124.......... Multi-Employer Citation Policy

G. VHA Directive 2005-007

1.2 DEFINITIONS:

A. OSHA “Competent Person” (CP). One who is capable of identifying existing
and predictable hazards in the surroundings and working conditions which
are unsanitary, hazardous or dangerous to employees, and who has the
authorization to take prompt corrective measures to eliminate them (see 29

CFR 1926.32(f)).

B. "Qualified Person" means one who, by possession of a recognized degree,
certificate, or professional standing, or who by extensive knowledge,
training and experience, has successfully demonstrated his ability to
solve or resolve problems relating to the subject matter, the work, or

the project.

C. High Visibility Accident. Any mishap which may generate publicity or
high visibility.

D. Medical Treatment. Treatment administered by a physician or by
registered professional personnel under the standing orders of a
physician. Medical treatment does not include first aid treatment even

through provided by a physician or registered personnel.

E. Recordable Injuries or Illnesses. Any work-related injury or illness

that results in:

1. Death, regardless of the time between the injury and death, or the

length of the illness;
2. Days away from work (any time lost after day of injury/illness

onset) ;

2015.146.000 4/8/2016
SAFETY REQUIREMENTS 01 35 26 - 2



3. Restricted work;

4. Transfer to another job;

5. Medical treatment beyond first aid;
6. Loss of consciousness; or

7. A significant injury or illness diagnosed by a physician or other
licensed health care professional, even if it did not result in (1)

through (6) above.

1.3 REGULATORY REQUIREMENTS:

A.

In addition to the detailed requirements included in the provisions of
this contract, comply with 29 CFR 1926, comply with 29 CFR 1910 as
incorporated by reference within 29 CFR 1926, comply with ASSE Al10.34,
and all applicable federal, state, and local laws, ordinances,
criteria, rules and regulations. Submit matters of interpretation of
standards for resolution before starting work. Where the requirements
of this specification, applicable laws, criteria, ordinances,
regulations, and referenced documents vary, the most stringent
requirements govern except with specific approval and acceptance by the
Resident Engineer and Facility Safety Officer or Contracting Officer

Representative.

1.4 ACCIDENT PREVENTION PLAN (APP):

A.

The APP (aka Construction Safety & Health Plan) shall interface with
the Contractor's overall safety and health program. Include any
portions of the Contractor's overall safety and health program
referenced in the APP in the applicable APP element and ensure it is
site-specific. The Government considers the Prime Contractor to be the
"controlling authority" for all worksite safety and health of each
subcontractor(s). Contractors are responsible for informing their
subcontractors of the safety provisions under the terms of the contract
and the penalties for noncompliance, coordinating the work to prevent
one craft from interfering with or creating hazardous working
conditions for other crafts, and inspecting subcontractor operations to

ensure that accident prevention responsibilities are being carried out.

The APP shall be prepared as follows:
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1. Written in English by a qualified person who is employed by the
Prime Contractor articulating the specific work and hazards
pertaining to the contract (model language can be found in ASSE
A10.33). Specifically articulating the safety requirements found

within these VA contract safety specifications.

2. Address both the Prime Contractors and the subcontractors work

operations.

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

materials, services, or equipment provided by suppliers.
4. Address all the elements/sub-elements and in order as follows:

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

following:

1) Plan preparer (Qualified Person such as corporate safety staff
person or contracted Certified Safety Professional with

construction safety experience);

2) Plan approver (company/corporate officers authorized to

obligate the company);

3) Plan concurrence (e.g., Chief of Operations, Corporate Chief
of Safety, Corporate Industrial Hygienist, project manager or
superintendent, project safety professional). Provide
concurrence of other applicable corporate and project

personnel (Contractor).
b. BACKGROUND INFORMATION. List the following:
1) Contractor;
2) Contract number;
3) Project name;

4) Brief project description, description of work to be
performed, and location; phases of work anticipated (these

will require an AHA).

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

corporate/company Safety and Health Policy Statement, detailing
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commitment to providing a safe and healthful workplace for all
employees. The Contractor’s written safety program goals,
objectives, and accident experience goals for this contract

should be provided.
d. RESPONSIBILITIES AND LINES OF AUTHORITIES. Provide the following:

1) A statement of the employer’s ultimate responsibility for the

implementation of his SOH program;

2) Identification and accountability of personnel responsible for
safety at both corporate and project level. Contracts
specifically requiring safety or industrial hygiene personnel

shall include a copy of their resumes.

3) The names of Competent and/or Qualified Person(s) and proof of
competency/qualification to meet specific OSHA

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

4) Requirements that no work shall be performed unless a

designated competent person is present on the job site;
5) Requirements for pre-task Activity Hazard Analysis (AHAS);
6) Lines of authority;

7) Policies and procedures regarding noncompliance with safety
requirements (to include disciplinary actions for violation of

safety requirements) should be identified;

e. SUBCONTRACTORS AND SUPPLIERS. If applicable, provide procedures
for coordinating SOH activities with other employers on the job

site:

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

2) Safety responsibilities of subcontractors and suppliers.
f. SAFETY AND HEALTH INSPECTIONS.

1) Specific assignment of responsibilities for a minimum daily
job site safety and health inspection during periods of work
activity: Who will conduct (e.g., “Site Safety and Health

CP”), proof of inspector’s training/qualifications, when
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inspections will be conducted, procedures for documentation,

deficiency tracking system, and follow-up procedures.

2) Any external inspections/certifications that may be required

(e.g., contracted CSP or CSHT)

ACCIDENT INVESTIGATION & REPORTING. The Contractor shall conduct
mishap investigations of all OSHA Recordable Incidents. The APP
shall include accident/incident investigation procedure &
identify person(s) responsible to provide the following to the

Resident Engineer:
1) Exposure data (man-hours worked);
2) Accident investigations, reports, and logs.

PLANS (PROGRAMS, PROCEDURES) REQUIRED. Based on a risk assessment
of contracted activities and on mandatory OSHA compliance
programs, the Contractor shall address all applicable
occupational risks in site-specific compliance and accident
prevention plans. These Plans shall include but are not be
limited to procedures for addressing the risks associates with

the following:

1) Emergency response;

2) Contingency for severe weather;

3) Fire Prevention;

4) Medical Support;

5) Posting of emergency telephone numbers;

6) Prevention of alcohol and drug abuse;

7) Site sanitation (housekeeping, drinking water, toilets);
8) Night operations and lighting;

9) Hazard communication program;

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

11) General Electrical Safety

12) Site-Specific Fall Protection & Prevention;
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13) Excavation/trenching;
14) Health hazard control program;

Submit the APP to the Resident Engineer and Facility Safety Officer for
review for compliance with contract requirements in accordance with
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 15 calendar
days prior to the date of the preconstruction conference for

acceptance. Work cannot proceed without an accepted APP.

Once accepted by the Resident Engineer and Facility Safety Officer, the
APP and attachments will be enforced as part of the contract.
Disregarding the provisions of this contract or the accepted APP will
be cause for stopping of work, at the discretion of the Contracting

Officer, until the matter has been rectified.

Once work begins, changes to the accepted APP shall be made with the
knowledge and concurrence of the Resident Engineer and Facility Safety
Officer. Should any severe hazard exposure, i.e. imminent danger,
become evident, stop work in the area, secure the area, and develop a
plan to remove the exposure and control the hazard. Notify the
Contracting Officer within 24 hours of discovery. Eliminate/remove the
hazard. In the interim, take all necessary action to restore and
maintain safe working conditions in order to safeguard onsite
personnel, visitors, the public (as defined by ASSE/SAFE A10.34) and

the environment.

1.5 ACTIVITY HAZARD ANALYSES (AHAS):

A.

AHAs are also known as Job Hazard Analyses, Job Safety Analyses, and
Activity Safety Analyses. Before beginning each work activity
involving a type of work presenting hazards not experienced in previous
project operations or where a new work crew or sub-contractor is to
perform the work, the Contractor(s) performing that work activity shall
prepare an AHA (Example electronic AHA forms can be found on the US

Army Corps of Engineers web site)

AHAs shall define the activities being performed and identify the work
sequences, the specific anticipated hazards, site conditions,
equipment, materials, and the control measures to be implemented to

eliminate or reduce each hazard to an acceptable level of risk.
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C. Work shall not begin until the AHA for the work activity has been
accepted by the Resident Engineer and Facility Safety Officer and
discussed with all engaged in the activity, including the Contractor,
subcontractor(s), and Government on-site representatives at preparatory

and initial control phase meetings.

1. The names of the Competent/Qualified Person(s) required for a
particular activity (for example, excavations, scaffolding, fall
protection, other activities as specified by OSHA and/or other State
and Local agencies) shall be identified and included in the AHA.
Certification of their competency/qualification shall be submitted
to the Government Designated Authority (GDA) for acceptance prior to

the start of that work activity.

2. The AHA shall be reviewed and modified as necessary to address
changing site conditions, operations, or change of

competent/qualified person(s).

a. If more than one Competent/Qualified Person is used on the AHA
activity, a list of names shall be submitted as an attachment to
the AHA. Those listed must be Competent/Qualified for the type of
work involved in the AHA and familiar with current site safety

issues.

b. If a new Competent/Qualified Person (not on the original list) is
added, the list shall be updated (an administrative action not
requiring an updated AHA). The new person shall acknowledge in
writing that he or she has reviewed the AHA and is familiar with

current site safety issues.

3. Submit AHAs to the Resident Engineer and Facility Safety Officer for
review for compliance with contract requirements in accordance with
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES for review
at least 15 calendar days prior to the start of each phase.
Subsequent AHAs as shall be formatted as amendments to the APP. The
analysis should be used during daily inspections to ensure the
implementation and effectiveness of the activity's safety and health

controls.
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4. The AHA list will be reviewed periodically (at least monthly) at the
Contractor supervisory safety meeting and updated as necessary when

procedures, scheduling, or hazards change.

5. Develop the activity hazard analyses using the project schedule as
the basis for the activities performed. All activities listed on the
project schedule will require an AHA. The AHAs will be developed by
the contractor, supplier, or subcontractor and provided to the prime
contractor for review and approval and then submitted to the

Resident Engineer and Facility Safety Officer.

1.6 PRECONSTRUCTION CONFERENCE:

A.

1.7

A.

Contractor representatives who have a responsibility or significant
role in implementation of the accident prevention program, as required
by 29 CFR 1926.20(b) (1), on the project shall attend the
preconstruction conference to gain a mutual understanding of its
implementation. This includes the project superintendent, subcontractor
superintendents, and any other assigned safety and health

professionals.

Discuss the details of the submitted APP to include incorporated plans,
programs, procedures and a listing of anticipated AHAs that will be
developed and implemented during the performance of the contract. This
list of proposed AHAs will be reviewed at the conference and an
agreement will be reached between the Contractor and the Contracting
Officer's representative as to which phases will require an analysis.
In addition, establish a schedule for the preparation, submittal,

review, and acceptance of AHAs to preclude project delays.

Deficiencies in the submitted APP will be brought to the attention of
the Contractor within 14 days of submittal, and the Contractor shall
revise the plan to correct deficiencies and re-submit it for

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

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

The Prime Contractor shall designate a minimum of one SSHO at each
project site that will be identified as the SSHO to administer the
Contractor's safety program and government-accepted Accident Prevention

Plan. Each subcontractor shall designate a minimum of one CP in
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compliance with 29 CFR 1926.20 (b) (2) that will be identified as a CP

to administer their individual safety programs.

B. Further, all specialized Competent Persons for the work crews will be
supplied by the respective contractor as required by 29 CFR 1926 (i.e.
Asbestos, Electrical, Cranes, & Derricks, Demolition, Fall Protection,
Fire Safety/Life Safety, Ladder, Rigging, Scaffolds, and

Trenches/Excavations) .

C. These Competent Persons can have collateral duties as the
subcontractor’s superintendent and/or work crew lead persons as well as
fill more than one specialized CP role (i.e. Asbestos, Electrical,
Cranes, & Derricks, Demolition, Fall Protection, Fire Safety/Life

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

D. The SSHO or an equally-qualified Designated Representative/alternate
will maintain a presence on the site during construction operations in
accordance with FAR Clause 52.236-6: Superintendence by the Contractor.
CPs will maintain presence during their construction activities in
accordance with above mentioned clause. A listing of the designated
SSHO and all known CPs shall be submitted prior to the start of work as
part of the APP with the training documentation and/or AHA as listed in

Section 1.8 below.

E. The repeated presence of uncontrolled hazards during a contractor’s
work operations will result in the designated CP as being deemed
incompetent and result in the required removal of the employee in
accordance with FAR Clause 52.236-5: Material and Workmanship,

Paragraph (c).

1.8 TRAINING:

A. The designated Prime Contractor SSHO must meet the requirements of all
applicable OSHA standards and be capable (through training, experience,
and qualifications) of ensuring that the requirements of 29 CFR 1926.16
and other appropriate Federal, State and local requirements are met for
the project. As a minimum the SSHO must have completed the OSHA 30-hour
Construction Safety class and have five (5) years of construction
industry safety experience or three (3) years if he/she possesses a

Certified Safety Professional (CSP) or certified Construction Safety
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and Health Technician (CSHT) certification or have a safety and health

degree from an accredited university or college.

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

Safety course within the past 5 years.

C. In addition to the OSHA 30 Hour Construction Safety Course, all CPs
with high hazard work operations such as operations involving asbestos,
electrical, cranes, demolition, work at heights/fall protection, fire
safety/life safety, ladder, rigging, scaffolds, and
trenches/excavations shall have a specialized formal course in the
hazard recognition & control associated with those high hazard work
operations. Documented “repeat” deficiencies in the execution of safety

requirements will require retaking the requisite formal course.

D. All other construction workers shall have the OSHA 10-hour Construction
Safety Outreach course and any necessary safety training to be able to

identify hazards within their work environment.

E. Submit training records associated with the above training requirements
to the Resident Engineer and Facility Safety Officer for review for
compliance with contract requirements in accordance with Section 01 33
23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 15 calendar days prior to

the date of the preconstruction conference for acceptance.

F. Prior to any worker for the contractor or subcontractors beginning
work, they shall undergo a safety briefing provided by the SSHO or
his/her designated representative. As a minimum, this briefing shall
include information on the site-specific hazards, construction limits,
VAMC safety guidelines, means of egress, break areas, work hours,
locations of restrooms, use of VAMC equipment, emergency procedures,
accident reporting etc... Documentation shall be provided to the
Resident Engineer that individuals have undergone contractor’s safety

briefing.

G. Ongoing safety training will be accomplished in the form of weekly

documented safety meeting.

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

of the site and each of the subcontractors CPs shall conduct frequent
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and regular safety inspections (daily) of the their work operations as
required by 29 CFR 1926.20(b) (2). Each week, the SSHO shall conduct a
formal documented inspection of the entire construction areas with the
subcontractors’ “Trade Safety and Health CPs” present in their work
areas. Coordinate with, and report findings and corrective actions

weekly to Resident Engineer and Facility Safety Officer.

1.10 ACCIDENTS, OSHA 300 LOGS, AND MAN-HOURS:

A. Notify the Resident Engineer and Facility Safety Officer as soon as
practical, but no more than four hours after any accident meeting the
definition of OSHA Recordable Injuries or Illnesses or High Visibility
Accidents, property damage equal to or greater than $5,000, or any
weight handling equipment accident. Within notification include
contractor name; contract title; type of contract; name of activity,
installation or location where accident occurred; date and time of
accident; names of personnel injured; extent of property damage, if
any; extent of injury, if known, and brief description of accident (to
include type of construction equipment used, PPE used, etc.). Preserve
the conditions and evidence on the accident site until the Resident
Engineer and Facility Safety Officer determine whether a government

investigation will be conducted.

B. Conduct an accident investigation for recordable injuries and
illnesses, for Medical Treatment defined in paragraph DEFINITIONS, and
property damage accidents resulting in at least $20,000 in damages, to
establish the root cause(s) of the accident. Complete the VA Form 2162,
and provide the report to the Resident Engineer and Facility Safety
Officer within 5 calendar days of the accident. The Resident Engineer
and Facility Safety Officer will provide copies of any required or

special forms.

C. A summation of all man-hours worked by the contractor and associated
sub-contractors for each month will be reported to the Resident

Engineer and Facility Safety Officer monthly.

D. A summation of all OSHA recordable accidents experienced on site by the
contractor and associated sub-contractors for each month will be
provided to the Resident Engineer and Facility Safety Officer monthly.

The contractor and associated sub-contractors’ OSHA 300 logs will be
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made available to the Resident Engineer and Facility Safety Officer as

requested.

1.11 PERSONAL PROTECTIVE EQUIPMENT (PPE):

A.

PPE is governed in all areas by the nature of the work the employee is
performing. For example, specific PPE required for performing work on
electrical equipment is identified in NFPA 70E, Standard for Electrical

Safety in the Workplace.
Mandatory PPE includes:

1. Hard Hats - unless written authorization is given by the Resident
Engineer and Facility Safety Officer in circumstances of work
operations that have limited potential for falling object hazards
such as during finishing work or minor remodeling. With
authorization to relax the requirement of hard hats, if a worker
becomes exposed to an overhead falling object hazard, then hard hats

would be required in accordance with the OSHA regulations.

2. Safety glasses - unless written authorization is given by the
Resident Engineer and Facility Safety Officer appropriate safety
glasses meeting the ANSI Z.87.1 standard must be worn by each person

on site.

3. Appropriate Safety Shoes - based on the hazards present, safety
shoes meeting the requirements of ASTM F2413-11 shall be worn by
each person on site unless written authorization is given by the

Resident Engineer and Facility Safety Officer.

4. Hearing protection - Use personal hearing protection at all times in
designated noise hazardous areas or when performing noise hazardous

tasks.

1.12 ELECTRICAL

A.

All electrical work shall comply with NFPA 70 (NEC), NFPA 70B, NFPA
70E, 29 CFR Part 1910 Subpart J - General Environmental Controls, 29
CFR Part 1910 Subpart S - Electrical, and 29 CFR 1926 Subpart K in

addition to other references required by contract.

All qualified persons performing electrical work under this contract
shall be licensed journeyman or master electricians. All apprentice

electricians performing under this contract shall be deemed unqualified
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persons unless they are working under the immediate supervision of a

licensed electrician or master electrician.

C. All electrical work will be accomplished de-energized and in the
Electrically Safe Work Condition (refer to NFPA 70E for Work Involving
Electrical Hazards, including Exemptions to Work Permit). Any
Contractor, subcontractor or temporary worker who fails to fully comply
with this requirement is subject to immediate termination in accordance
with FAR clause 52.236-5(c). Only in rare circumstance where achieving
an electrically safe work condition prior to beginning work would
increase or cause additional hazards, or is infeasible due to equipment
design or operational limitations is energized work permitted. The
Resident Engineer and Facility Safety Officer with approval of the
Medical Center Director will make the determination if the
circumstances would meet the exception outlined above. An AHA specific
to energized work activities will be developed, reviewed, and accepted

prior to the start of that work.

1. Development of a Hazardous Electrical Energy Control Procedure is
required prior to de-energization. A single Simple Lockout/Tagout
Procedure for multiple work operations can only be used for work
involving qualified person(s) de-energizing one set of conductors or
circuit part source. Task specific Complex Lockout/Tagout

Procedures are required at all other times.

2. Verification of the absence of voltage after de-energization and
lockout/tagout is considered “energized electrical work” (live work)
under NFPA 70E, and shall only be performed by qualified persons
wearing appropriate shock protective (voltage rated) gloves and arc
rate personal protective clothing and equipment, using Underwriters
Laboratories (UL) tested and appropriately rated contact electrical
testing instruments or equipment appropriate for the environment in

which they will be used.

3. Personal Protective Equipment (PPE) and electrical testing
instruments will be readily available for inspection by the The

Resident Engineer and Facility Safety Officer.

D. Before beginning any electrical work, an Activity Hazard Analysis (AHA)

will be conducted to include Shock Hazard and Arc Flash Hazard analyses
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(NFPA Tables can be used only as a last alterative and it is strongly
suggested a full Arc Flash Hazard Analyses be conducted). Work shall
not begin until the AHA for the work activity has been accepted by the
Resident Engineer and Facility Safety Officer and discussed with all
engaged in the activity, including the Contractor, subcontractor(s),
and Government on-site representatives at preparatory and initial

control phase meetings.

Ground-fault circuit interrupters. All 120-volt, single-phase 15- and
20-ampere receptacle outlets on construction sites shall have approved
ground-fault circuit interrupters for personnel protection. “Assured

Equipment Grounding Conductor Program” only is not allowed.

1.13 CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT)

A.

All installation, maintenance, and servicing of equipment or machinery
shall comply with 29 CFR 1910.147 except for specifically referenced
operations in 29 CFR 1926 such as concrete & masonry equipment
[1926.702(3)]1, heavy machinery & equipment [1926.600(a) (3) (i)], and
process safety management of highly hazardous chemicals (1926.64).
Control of hazardous electrical energy during the installation,
maintenance, or servicing of electrical equipment shall comply with
Section 1.15 to include NFPA 70E and other VA specific requirements

discussed in the section.

1.14 CONFINED SPACE ENTRY

A. All confined space entry shall comply with 29 CFR 1910.146 except for
specifically referenced operations in 29 CFR 1926 such as
excavations/trenches [1926.651(g)].

B. A site-specific Confined Space Entry Plan (including permitting
process) shall be developed and submitted to the Resident Engineer
and/or Facility Safety Officer.

- - -END - - -
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PART 1
1.1 DE
A.

1.2 RE
A.

SECTION 07 84 00
FIRESTOPPING

- GENERAL
SCRIPTION:

Provide UL or equivalent approved firestopping system for the closures
of openings in walls and floors, against penetration of flame, heat,
and smoke or gases in fire resistant rated construction.

Provide UL or equivalent approved firestopping system for the closure
of openings in walls against penetration of gases or smoke in smoke
partitions.
LATED WORK:

Sealants and application: Section 07 92 00, JOINT SEALANTS.

1.3 SUBMITTALS:

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

Installer qualifications.

Inspector qualifications.

Manufacturers literature, data, and installation instructions for types
of firestopping and smoke stopping used.

List of FM, UL, or WH classification number of systems installed.
Certified laboratory test reports for ASTM E814 tests for systems not
listed by FM, UL, or WH proposed for use.

Submit certificates from manufacturer attesting that firestopping

materials comply with the specified requirements.

1.4 DELIVERY AND STORAGE:

A.

Deliver materials in their original unopened containers with
manufacturer’s name and product identification.
Store in a location providing protection from damage and exposure to

the elements.

1.5 QUALITY ASSURANCE:

A.

2015.1

FM, UL, or WH or other approved laboratory tested products will be
acceptable.

Installer Qualifications: A firm that has been approved by FM Global
according to FM Global 4991 or been evaluated by UL and found to comply
with UL’s “Qualified Firestop Contractor Program Requirements.” Submit

qualification data.
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C. Inspector Qualifications: Contractor to engage a qualified inspector to
perform inspections and final reports. The inspector to meet the
criteria contained in ASTM E699 for agencies involved in quality
assurance and to have a minimum of two years’ experience in
construction field inspections of firestopping systems, products, and
assemblies. The inspector to be completely independent of, and divested
from, the Contractor, the installer, the manufacturer, and the supplier
of material or item being inspected. Submit inspector qualifications.

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 the basic
designation only.

B. ASTM International (ASTM) :

EG4-14. .. i Surface Burning Characteristics of Building
Materials
E699-09... ... ... Standard Practice for Evaluation of Agencies

Involved in Testing, Quality Assurance, and
Evaluating of Building Components
E8l4-13a. . c i .. Fire Tests of Through-Penetration Fire Stops
E2174-14 ... .00, Standard Practice for On-Site Inspection of
Installed Firestops
E2393-10a. . e e e e, Standard Practice for On-Site Inspection of
Installed Fire Resistive Joint Systems and
Perimeter Fire Barriers
C. FM Global (FM):
Annual Issue Approval Guide Building Materials
4991-13. .. ittt Approval of Firestop Contractors
D. Underwriters Laboratories, Inc. (UL):
Annual Issue Building Materials Directory
Annual Issue Fire Resistance Directory
723-10(2008) ..o i i i i i Standard for Test for Surface Burning
Characteristics of Building Materials
1479-04(R2014) . ......... Fire Tests of Through-Penetration Firestops
E. Intertek Testing Services - Warnock Hersey (ITS-WH):
Annual Issue Certification Listings
F. Environmental Protection Agency (EPA):
40 CFR 59(2014)......... National Volatile Organic Compound Emission

Standards for Consumer and Commercial Products
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PART 2 - PRODUCTS
2.1 FIRESTOP SYSTEMS:

A. Provide 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. Firestop systems to accommodate building
movements without impairing their integrity.

B. Through-penetration firestop systems and firestop devices tested in
accordance with ASTM E814 or UL 1479 using the "F" or "T" rating to
maintain the same rating and integrity as the fire barrier being
sealed. "T" ratings are not required for penetrations smaller than or
equal to 101 mm (4 in.) nominal pipe or 0.01 sg. m (16 sg. in.) in
overall cross sectional area.

C. Firestop sealants used for firestopping or smoke sealing to have the
following properties:

1. Contain no flammable or toxic solvents.

2. Release 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 installed in exposed areas, capable of being sanded and
finished with similar surface treatments as used on the surrounding
wall or floor surface.

D. Firestopping system or devices used for penetrations by glass pipe,
plastic pipe or conduits, unenclosed cables, or other non-metallic
materials to 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.

E. Maximum flame spread of 25 and smoke development of 50 when tested in
accordance with ASTM E84 or UL 723. Material to be an approved
firestopping material as listed in UL Fire Resistance Directory or by a
nationally recognized testing laboratory.

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

with ASTM E814.
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G.

Materials to be nontoxic and noncarcinogen at all stages of
application or during fire conditions and to not contain hazardous
chemicals. Provide firestop material that is free from Ethylene Glycol,
PCB, MEK, and asbestos.

For firestopping exposed to view, traffic, moisture, and physical

damage, provide products that do not deteriorate when exposed to these

conditions.

1. For piping penetrations for plumbing and wet-pipe sprinkler systems,
provide moisture-resistant through-penetration firestop systems.

2. For floor penetrations with annular spaces exceeding 101 mm (4 in.)
or more in width and exposed to possible loading and traffic,
provide firestop systems capable of supporting the floor loads
involved either by installing floor plates or by other means
acceptable to the firestop manufacturer.

3. For penetrations involving insulated piping, provide through-

penetration firestop systems not requiring removal of insulation.

2.2 SMOKE STOPPING IN SMOKE PARTITIONS:

A.

PART 3

Provide silicone sealant in smoke partitions as specified in Section

07 92 00, JOINT SEALANTS.

Provide mineral fiber filler and bond breaker behind sealant.

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

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

- EXECUTION

3.1 EXAMINATION:

A.

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

Examine substrates and conditions with installer present for compliance
with requirements for opening configuration, penetrating items,
substrates, and other conditions affecting performance of firestopping.
Do not proceed with installation until unsatisfactory conditions have

been corrected.

3.2 PREPARATION:

A. Remove dirt, grease, oil, laitance and form-release agents from
concrete, loose materials, or other substances that prevent adherence
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and bonding or application of the firestopping or smoke stopping
materials.

Prime substrates where required by Jjoint firestopping system
manufacturer using that manufacturer’s recommended products and
methods. Confine primers to areas of bond; do not allow spillage and
migration onto exposed surfaces.

Masking Tape: Apply masking tape to prevent firestopping from
contacting adjoining surfaces that will remain exposed upon completion
of work and that would otherwise be permanently stained or damaged by
such contact or by cleaning methods used to remove smears from
firestopping materials. Remove tape as soon as it is possible to do so

without disturbing seal of firestopping with substrates.

3.3 INSTALLATION:

A.

C.

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

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

Install smoke stopping seals in smoke partitions.

3.4 CLEAN-UP:

As work is completed, remove materials, litter, and debris.

Clean up spills of liquid type materials.

Clean off excess fill materials and sealants adjacent to openings and
joints as work progresses by methods and with cleaning materials
approved by manufacturers of firestopping products and of products in
which opening and joints occur.

Protect firestopping during and after curing period from contact with
contaminating substances or from damage resulting from construction
operations or other causes so that they are without deterioration or
damage at time of Substantial Completion. If, despite such protection,
damage or deterioration occurs, cut out and remove damaged or
deteriorated firestopping immediately and install new materials to

provide firestopping complying with specified requirements.

3.5 INSPECTIONS AND ACCEPTANCE OF WORK:

A. Do not conceal or enclose firestop assemblies until inspection is
complete and approved by the Contracting Officer Representative (COR).
B. Furnish service of approved inspector to inspect firestopping in
accordance with ASTM E2393 and ASTM E2174 for firestop inspection, and
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document inspection results. Submit written reports indicating
locations of and types of penetrations and type of firestopping used at

each location; type is to be recorded by UL listed printed numbers.

---END- - -
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SECTION 07 92 00
JOINT SEALANTS
PART 1 - GENERAL
1.1 DESCRIPTION:

A. This section covers interior and exterior sealant and their
application, wherever required for complete installation of building
materials or systems.

1.2 RELATED WORK (INCLUDING BUT NOT LIMITED TO THE FOLLOWING) :

A. Firestopping Penetrations: Section 07 84 00, FIRESTOPPING.

1.3 QUALITY ASSURANCE:

A. Installer Qualifications: An experienced installer with a minimum of
three (3) years’ experience and who has specialized in installing joint
sealants similar in material, design, and extent to those indicated for
this Project and whose work has resulted in joint-sealant installations
with a record of successful in-service performance. Submit
qualification.

B. Source Limitations: Obtain each type of joint sealant through one (1)

source from a single manufacturer.

C. Product Testing: Obtain test results from a qualified testing agency
based on testing current sealant formulations within a 12-month period.
1. Testing Agency Qualifications: An independent testing agency

qualified according to ASTM C1021.

2. Test elastomeric joint sealants for compliance with requirements
specified by reference to ASTM C920, and where applicable, to other
standard test methods.

1.4 CERTIFICATION:

A. Contractor is to submit to the COR written certification that joints
are of the proper size and design, that the materials supplied are
compatible with adjacent materials and backing, that the materials will
properly perform to provide permanent watertight, airtight or wvapor
tight seals (as applicable), and that materials supplied meet specified
performance requirements.

1.5 SUBMITTALS:

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

B. Installer qualifications.

C. Contractor certification.
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D. Manufacturer's installation instructions for each product used.

E. Cured samples of exposed sealants for each color.

F. Manufacturer's Literature and Data:

1. Sealing compound, each type, including compatibility when different
sealants are in contact with each other.

G. Manufacturer warranty.

1.6 PROJECT CONDITIONS:

A. Environmental Limitations:

1. Do not proceed with installation of joint sealants under following
conditions:

a. When ambient and substrate temperature conditions are outside
limits permitted by joint sealant manufacturer or are below
4.4 degrees C (40 degrees F).

b. When joint substrates are wet.

B. Joint-Width Conditions:

1. Do not proceed with installation of joint sealants where joint
widths are less than those allowed by joint sealant manufacturer for
applications indicated.

C. Joint-Substrate Conditions:

1. Do not proceed with installation of joint sealants until
contaminants capable of interfering with adhesion are removed from
joint substrates.

1.7 DELIVERY, HANDLING, AND STORAGE:

A. Deliver materials in manufacturers' original unopened containers, with
brand names, date of manufacture, shelf life, and material designation
clearly marked thereon.

B. Carefully handle and store to prevent inclusion of foreign materials.

C. Do not subject to sustained temperatures exceeding 32 degrees C (90
degrees F) or less than 5 degrees C (40 degrees F).

1.8 DEFINITIONS:
Definitions of terms in accordance with ASTM C717 and as specified.
Backing Rod: A type of sealant backing.

Bond Breakers: A type of sealant backing.

o Q w >

Filler: A sealant backing used behind a back-up rod.
1.9 WARRANTY:
A. Construction Warranty: Comply with FAR clause 52.246-21 "Warranty of

Construction".
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B. Manufacturer Warranty: Manufacturer shall warranty their sealant for a

minimum of five (5) years from the date of installation and final

acceptance by the Government. Submit manufacturer warranty.

1.10 APPLICABLE PUBLICATIONS:

A. Publications listed below form a part of this specification to extent

referenced. Publications are referenced in text by basic designation

only.

B. ASTM International (ASTM) :

C509-06... ..

Col2-14.... i,

C717-14a...cveeeeno..

C734-06(R2012) ...ovvov vt

C794-10. ...

CO19-12.. i

C920-14a. ...,

Cl1021-08(R2014) .........

Cl1O93-13. . iiiiiiiiin..
Cl1248-08 (R2012) ..o

Cl1330-02(R2013) ..vuuv.n.

Cl521-13 .. iiiiiiiii..

D217-10.. ...

D412-06a(R2013) .........

DI1056-14. ...,

Elastomeric Cellular Preformed Gasket and
Sealing Material

Mineral Fiber Block and Board Thermal
Insulation

Standard Terminology of Building Seals and
Sealants

Test Method for Low-Temperature Flexibility of
Latex Sealants after Artificial Weathering
Test Method for Adhesion-in-Peel of Elastomeric
Joint Sealants

Use of Sealants in Acoustical Applications.
Elastomeric Joint Sealants.

Laboratories Engaged in Testing of Building
Sealants

Standard Guide for Use of Joint Sealants.

Test Method for Staining of Porous Substrate by
Joint Sealants

Cylindrical Sealant Backing for Use with Cold
Liquid Applied Sealants

Standard Practice for Evaluating Adhesion of
Installed Weatherproofing Sealant Joints

Test Methods for Cone Penetration of
Lubricating Grease

Test Methods for Vulcanized Rubber and
Thermoplastic Elastomers-Tension

Specification for Flexible Cellular Materials—
Sponge or Expanded Rubber

Surface Burning Characteristics of Building

Materials

C. Sealant, Waterproofing and Restoration Institute (SWRI).
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The Professionals’ Guide
D. Environmental Protection Agency (EPA):
40 CFR 59(2014)......... National Volatile Organic Compound Emission
Standards for Consumer and Commercial Products
PART 2 - PRODUCTS
2.1 SEALANTS:
A. Exterior Sealants:
1. Vertical surfaces, provide non-staining ASTM C920, Type S or M,
Grade NS, Class 25.
2. Horizontal surfaces, provide ASTM C920, Type S or M, Grade P, Class
25.
3. Provide location(s) of exterior sealant as follows:
a. Provide sealant at exterior surfaces of exterior wall
penetrations.
B. Interior Sealants:
1. Vertical and Horizontal Surfaces: ASTM C920, Type S or M, Grade NS,
Class 25.
2. Provide location(s) of interior sealant as follows:
a. Typical narrow joint 6 mm, (1/4 inch) or less at walls and
adjacent components.
b. Interior surfaces of exterior wall penetrations.
2.2 COLOR:

A. Sealants used with exposed masonry are to match color of mortar joints.
Sealants used with unpainted concrete are to match color of adjacent
concrete.

C. Color of sealants for other locations to be light gray or aluminum,
unless otherwise indicated in construction documents.

2.3 JOINT SEALANT BACKING:

A. General: Provide sealant backings of material and type that are
nonstaining; are compatible with joint substrates, sealants, primers,
and other joint fillers; and are approved for applications indicated by
sealant manufacturer based on field experience and laboratory testing.

2.4 PRIMER:
A. As recommended by manufacturer of caulking or sealant material.
B. Stain free type.

2.5 CLEANERS-NON POROUS SURFACES:
A. Chemical cleaners compatible with sealant and acceptable to

manufacturer of sealants and sealant backing material. Cleaners to be
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free of oily residues and other substances capable of staining or

harming joint substrates and adjacent non-porous surfaces and

formulated to promote adhesion of sealant and substrates.
PART 3 - EXECUTION
3.1 INSPECTION:

A. Inspect substrate surface for unsound materials at adherent faces of
sealant.

B. Coordinate for repair and resolution of unsound substrate materials.
Inspect for uniform joint widths and that dimensions are within
tolerance established by sealant manufacturer.

3.2 PREPARATIONS:

A. Prepare joints in accordance with manufacturer's instructions and
SWRI (The Professionals’ Guide).

B. Clean surfaces of joint to receive caulking or sealants leaving joint
dry to the touch, free from frost, moisture, grease, 0il, wax, lacquer
paint, or other foreign matter that would tend to destroy or impair
adhesion.

1. Clean porous joint substrate surfaces by brushing, grinding, blast
cleaning, mechanical abrading, or a combination of these methods to
produce a clean, sound substrate capable of developing optimum bond
with joint sealants.

2. Remove loose particles remaining from above cleaning operations by
vacuuming or blowing out joints with oil-free compressed air. Porous
joint surfaces include but are not limited to the following:

a. Concrete.
b. Masonry.
c. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from concrete.

4. Clean nonporous surfaces with chemical cleaners or other means that
do not stain, harm substrates, or leave residues capable of
interfering with adhesion of joint sealants. Nonporous surfaces
include but are not limited to the following:

a. Metal.

b. Glass.

c. Porcelain enamel.

d. Glazed surfaces of ceramic tile.

C. Do not cut or damage joint edges.
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D. Apply non-staining masking tape to face of surfaces adjacent to joints

before applying primers, caulking, or sealing compounds.

1.
2.
3.

Do not leave gaps between ends of sealant backings.
Do not stretch, twist, puncture, or tear sealant backings.
Remove absorbent sealant backings that have become wet before

sealant application and replace them with dry materials.

E. Apply primer to sides of joints wherever required by compound

manufacturer's printed instructions or as indicated by pre-construction

joint sealant substrate test.

1.

Apply primer prior to installation of back-up rod or bond breaker
tape.

Use brush or other approved means that will reach all parts of
joints. Avoid application to or spillage onto adjacent substrate

surfaces.

3.3 SEALANT DEPTHS AND GEOMETRY:

A. At widths up to 6 mm (1/4 inch), sealant depth equal to width.

B. At widths over 6 mm (1/4 inch), sealant depth 1/2 of width up to 13 mm

(1/2 inch) maximum depth at center of joint with sealant thickness at

center of joint approximately 1/2 of depth at adhesion surface.

3.4 INSTALLATION:

A. General:

1. Apply sealants and caulking only when ambient temperature is between
5 degrees C and 38 degrees C (40 degrees and 100 degrees F).

2. Do not install sealant type listed by manufacture as not suitable
for use in locations specified.

3. Apply caulking and sealing compound in accordance with
manufacturer's printed instructions.

4. Avoid dropping or smearing compound on adjacent surfaces.

5. Fill joints solidly with compound and finish compound smooth.

6. Tool exposed joints to form smooth and uniform beds, with slightly
concave surface conforming to joint configuration per Figure 5A in
ASTM C1193 unless shown or specified otherwise in construction
documents. Remove masking tape immediately after tooling of sealant
and before sealant face starts to “skin” over. Remove any excess
sealant from adjacent surfaces of joint, leaving the working in a
clean finished condition.

7. Apply compounds with nozzle size to fit joint width.
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8. Test sealants for compatibility with each other and substrate. Use
only compatible sealant. Submit test reports.
9. Replace sealant which is damaged during construction process.
3.5 CLEANING:

A. Fresh compound accidentally smeared on adjoining surfaces: Scrape off
immediately and rub clean with a solvent as recommended by manufacturer
of the adjacent material or if not otherwise indicated by the caulking
or sealant manufacturer.

B. Leave adjacent surfaces in a clean and unstained condition.
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SECTION 09 91 00
PAINTING

PART 1 - GENERAL
1.1 DESCRIPTION:

A. Work of this Section includes all labor, materials, equipment, and
services necessary to complete the painting and finishing as shown on the
construction documents and/or specified herein, including, but not limited
to, the following:

1. Painting conduit, supports and other electrical items and equipment
exposed to view.

2. Incidental painting and touching up as required to produce proper
finish for painted surfaces, including touching up of factory finished
items.

1.2 SUBMITTALS:

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

1.3 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.

B. 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. Specify Coat Types: Prime; body; finish; etc.

C. Maintain space for storage, and handling of painting materials and
equipment in a ventilated, neat and orderly condition to prevent
spontaneous combustion from occurring or igniting adjacent items.

D. Store materials at site at least 24 hours before using, at a temperature
between 7 and 30 degrees C (45 and 85 degrees F).

1.4 REGULATORY REQUIREMENTS:

A. Paint materials are to conform to the restrictions of the local

Environmental and Toxic Control jurisdiction.
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6.

Volatile Organic Compounds (VOC) Emissions Requirements: Field-applied
paints and coatings that are inside the waterproofing system to not
exceed limits of authorities having jurisdiction.

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. Do not use coatings having a lead content over 0.06 percent by
weight of non-volatile content.

Asbestos: Provide materials that do not contain asbestos.

Chromate, Cadmium, Mercury, and Silica: Provide materials that do not

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

compounds or free crystalline silica.

Human Carcinogens: Provide materials that do not contain any of the

ACGIH-BKLT and ACGHI-DOC confirmed or suspected human carcinogens.

Use high performance acrylic paints in place of alkyd paints.

1.5 SAFETY AND HEALTH

A. Apply paint materials using safety methods and equipment in accordance

with the following:

1.

Comply with applicable Federal, State, and local laws and regulations,
and with the ACCIDENT PREVENTION PLAN, including the Activity Hazard
Analysis (AHA) as specified in Section 01 35 26, SAFETY REQUIREMENTS.
The AHA is to include analyses of the potential impact of painting
operations on painting personnel and on others involved in and adjacent

to the work zone.

B. Safety Methods Used During Paint Application: Comply with the requirements

of

SSPC PA Guide 10.

C. Toxic Materials: To protect personnel from overexposure to toxic

materials, conform to the most stringent guidance of:

1.

2015.14¢6.
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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.

B. American Conference of Governmental Industrial Hygienists (ACGIH):

ACGIH TLV-BKLT-2012..... Threshold Limit Values (TLV) for Chemical
Substances and Physical Agents and Biological
Exposure Indices (BEIs)

ACGIH TLV-DOC-2012...... Documentation of Threshold Limit Values and
Biological Exposure Indices, (Seventh Edition)

C. ASME International (ASME) :

A13.1-07(R2013)......... Scheme for the Identification of Piping Systems

D. Code of Federal Regulation (CFR):

40 CFR 59. ... ... Determination of Volatile Matter Content, Water
Content, Density Volume Solids, and Weight Solids
of Surface Coating

E. Commercial Item Description (CID):

A-A-1272A. .. i iiiiiienn Plaster Gypsum (Spackling Compound)

F. Federal Specifications (Fed Spec):

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

G. Master Painters Institute (MPI):

L e e . Aluminum Paint
o e e e e Interior/ Exterior Latex Block Filler
e Exterior Alkyd Wood Primer
e e e e e Exterior 0Oil Wood Primer
Bt et e e e e Exterior Alkyd, Flat MPI Gloss Level 1
D e e e Exterior Alkyd Enamel MPI Gloss Level 6
1 Exterior Latex, Flat
1l i Exterior Latex, Semi-Gloss
I Organic Zinc Rich Primer
2 e e e e e e e e e Aluminum Paint, High Heat (up to 590% - 1100F)
2 e e e e e e e e Exterior / Interior Alkyd Floor Enamel, Gloss
B3l e e e e e e Polyurethane, Moisture Cured, Clear Gloss
36 i i e e e Knot Sealer
2 T Interior Satin Latex, MPI Gloss Level 4
A4 . e e e e e Interior Low Sheen Latex, MPI Gloss Level 2
L T Interior Primer Sealer
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L Interior Enamel Undercoat

L Interior Alkyd, Semi-Gloss, MPI Gloss Level 5

L Interior Alkyd, Gloss, MPI Gloss Level 6

50 ittt e Interior Latex Primer Sealer

5 Interior Alkyd, Eggshell, MPI Gloss Level 3

L Interior Latex, MPI Gloss Level 3

5 5 T Interior Latex, Flat, MPI Gloss Level 1

1 2 Interior Latex, Semi-Gloss, MPI Gloss Level 5

5O e Interior/Exterior Alkyd Porch & Floor Enamel, Low
Gloss

B0 i i e e e e e e e e Interior/Exterior Latex Porch & Floor Paint, Low
Gloss

BB e e e et Interior Alkyd Fire Retardant, Clear Top-Coat (ULC
Approved)

B e e e e e e e e e e e e e Interior Latex Fire Retardant, Top-Coat (ULC
Approved)

= Interior/ Exterior Latex Porch & Floor Paint,
Gloss

0 Polyurethane, Moisture Cured, Clear, Flat

0 Epoxy Cold Cured, Gloss

78S 2 Marine Alkyd Metal Primer

S Interior Wood Stain, Semi-Transparent

B Wood Filler Paste

S Exterior Alkyd, Semi-Gloss

S T, Fast Drying Metal Primer

S T High Build Epoxy Coating

O Epoxy Anti-Corrosive Metal Primer

108 . ittt ittt High Build Epoxy Coating, Low Gloss

114, . i Interior Latex, Gloss

N Exterior Latex, High Gloss (acrylic)

0 Galvanized Water Based Primer

135, it Non-Cementitious Galvanized Primer

138 . ittt e e e e Interior High Performance Latex, MPI Gloss Level 2

I 0 Interior High Performance Latex, MPI Gloss Level 3

140 ..ttt i ettt i i e Interior High Performance Latex, MPI Gloss Level 4

R Interior High Performance Latex (SG) MPI Gloss
Level 5

2015.146.000 4/8/2016

PAINTING 09 91 00 - 4



J.
PART 2

S T Exterior Water Based Semi-Gloss Light Industrial
Coating, MPI Gloss Level 5

Society for Protective Coatings (SSPC):

SSPC SP 1-82(R2004)..... Solvent Cleaning

SSPC SP 2-82(R2004)..... Hand Tool Cleaning

SSPC SP 3-28(R2004)..... Power Tool Cleaning

SSPC SP 10/NACE No.2....Near-White Blast Cleaning

SSPC PA Guide 10........ Guide to Safety and Health Requirements

U.S. National Archives and Records Administration (NARA) :
29 CFR 1910.1000........ Air Contaminants
Underwriter’s Laboratory (UL)

- PRODUCTS

2.1 MATERIALS:

A.

Conform to the coating specifications and standards referenced in PART 3.
Submit manufacturer’s technical data sheets for specified coatings and

solvents.

2.2 PAINT PROPERTIES:

A.

PART

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

Where no requirements are given in the referenced specifications for
primers, use primers with pigment and vehicle, compatible with substrate
and finish coats specified.

Provide undercoat paint produced by the same manufacturer as the finish
coats. Use only thinners approved by the paint manufacturer, and use only
to recommended limits.

VOC test method for paints and coatings is to be in accordance with

40 CFR 59 (EPA Method 24). Part 60, Appendix A with the exempt compounds’
content determined by Method 303 (Determination of Exempt Compounds) in
the South Coast Air Quality Management District’s (SCAQMD) “Laboratory

Methods of Analysis for Enforcement Samples” manual.

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.
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2. 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 day’s work.

B. Atmospheric and Surface Conditions:

1. Do not apply coating when air or substrate conditions are:

Less than 3 degrees C (5 degrees F) above dew point.

b. Below 10 degrees C (50 degrees F) or over 35 degrees C
(95 degrees F), unless specifically pre-approved by the COR and the
product manufacturer. Under no circumstances are application
conditions to exceed manufacturer recommendations.

c. When the relative humidity exceeds 85 percent; or to damp or wet
surfaces; unless otherwise permitted by the paint manufacturer’s
printed instructions.

2. Do no exterior painting when it is windy and dusty.

3. Do not paint in direct sunlight or on surfaces that the sun will warm.

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

3.2 INSPECTION:

A. Examine the areas and conditions where painting and finishing are to be
applied and correct any conditions detrimental to the proper and timely
completion of the work. Do not proceed with the work until unsatisfactory
conditions are corrected to permit proper installation of the work.

3.3 GENERAL WORKMANSHIP REQUIREMENTS:

A. Application may be by brush or roller. Spray application only upon
acceptance from the COR in writing.

B. Furnish to the COR a painting schedule indicating when the respective
coats of paint for the various areas and surfaces will be completed. This
schedule is to be kept current as the job progresses.

C. Protect work at all times. Protect all adjacent work and materials by
suitable covering or other method during progress of work. Upon completion
of the work, remove all paint from adjacent surfaces. Remove from the
premises all rubbish and accumulated materials of whatever nature not
caused by others and leave work in a clean condition.

D. All coats are to be dry to manufacturer’s recommendations before applying
succeeding coats.

3.4 SURFACE PREPARATION:

A. General:

1. The Contractor shall be held wholly responsible for the finished
appearance and satisfactory completion of painting work. Properly
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B.

prepare all surfaces to receive paint, which includes cleaning,
sanding, and touching-up of all prime coats applied under other
Sections of the work. All surfaces to be painted or finished are to be
completely dry, clean and smooth.

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

3. Perform preparation and cleaning procedures in strict accordance with
the paint manufacturer’s instructions and as herein specified, for each
particular substrate condition.

4. Clean surfaces before applying paint or surface treatments with
materials and methods compatible with substrate and specified finish.
Remove any residue remaining from cleaning agents used.

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) .

2. 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).

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

finished items with paint as recommended by manufacturer of item.

3.5 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.

Mix two (2) component and two (2) 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.

3.6 APPLICATION:

A. Start of surface preparation or painting will be construed as acceptance
of the surface as satisfactory for the application of materials.
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3.7 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.

3.8 PAINT COLOR:

A.

Color and gloss of finish coats to match existing factory finish.

3.9 MECHANICAL AND ELECTRICAL WORK FIELD PAINTING SCHEDULE:

A.

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.

3.10 PROTECTION CLEAN UP, AND TOUCH-UP:

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

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

C. 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 26 05 11
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section applies to all sections of Division 26.

B. Furnish and install electrical systems, materials, equipment, and
accessories in accordance with the specifications and drawings.
Capacities and ratings of motors, transformers, conductors and cable,
switchboards, switchgear, panelboards, motor control centers,
generators, automatic transfer switches, and other items and
arrangements for the specified items are shown on the drawings.

C. Conductor ampacities specified or shown on the drawings are based on
copper conductors, with the conduit and raceways sized per NEC.
Aluminum conductors are prohibited.

1.2 MINIMUM REQUIREMENTS

A. The latest International Building Code (IBC), Underwriters

Laboratories, Inc. (UL), Institute of Electrical and Electronics
Engineers (IEEE), and National Fire Protection Association (NFPA)
codes and standards are the minimum requirements for materials and
installation.

B. The drawings and specifications shall govern in those instances where
requirements are greater than those stated in the above codes and
standards.

1.3 TEST STANDARDS

A. All materials and equipment shall be listed, labeled, or certified by
a Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters
Laboratories, Inc. (UL), standards where test standards have been
established. Materials and equipment which are not covered by UL
standards will be accepted, providing that materials and equipment are
listed, labeled, certified or otherwise determined to meet the safety
requirements of a NRTL. Materials and equipment which no NRTL accepts,
certifies, lists, labels, or determines to be safe, will be considered
if inspected or tested in accordance with national industrial
standards, such as ANSI, NEMA, and NETA. Evidence of compliance shall
include certified test reports and definitive shop drawings.

B. Definitions:

1. Listed: Materials and equipment included in a list published by
an organization that is acceptable to the Authority Having
Jurisdiction and concerned with evaluation of products or
services, that maintains periodic inspection of production or
listed materials and equipment or periodic evaluation of
services, and whose listing states that the materials and
equipment either meets appropriate designated standards or has
been tested and found suitable for a specified purpose.

2. Labeled: Materials and equipment to which has been attached a
label, symbol, or other identifying mark of an organization that
is acceptable to the Authority Having Jurisdiction and concerned
with product evaluation, that maintains periodic inspection of
production of labeled materials and equipment, and by whose
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labeling the manufacturer indicates compliance with appropriate
standards or performance in a specified manner.

3. Certified: Materials and equipment which:

a. Have been tested and found by a NRTL to meet nationally
recognized standards or to be safe for use in a specified
manner.

b. Are periodically inspected by a NRTL.
c. Bear a label, tag, or other record of certification.

4. Nationally Recognized Testing Laboratory: Testing laboratory
which is recognized and approved by the Secretary of Labor in
accordance with OSHA regulations.

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)

A. Manufacturer’s Qualifications: The manufacturer shall regularly and
currently produce, as one of the manufacturer's principal products,
the materials and equipment specified for this project, and shall have
manufactured the materials and equipment for at least three years.

B. Product Qualification:

1. Manufacturer's materials and equipment shall have been in
satisfactory operation, on three installations of similar size
and type as this project, for at least three years.

2. The Government reserves the right to require the Contractor to
submit a list of installations where the materials and equipment
have been in operation before approval.

C. Service Qualifications: There shall be a permanent service
organization maintained or trained by the manufacturer which will
render satisfactory service to this installation within four hours of
receipt of notification that service is needed. Submit name and
address of service organizations.

1.5 APPLICABLE PUBLICATIONS

A. Applicable publications listed in all Sections of Division 26 shall be
the latest issue, unless otherwise noted.

B. Products specified in all sections of Division 26 shall comply with
the applicable publications listed in each section.

1.6 MANUFACTURED PRODUCTS

A. Materials and equipment furnished shall be of current production by
manufacturers regularly engaged in the manufacture of such items, and
for which replacement parts shall be available. Materials and
equipment furnished shall be new, and shall have superior quality and

freshness.

B. When more than one unit of the same class or type of materials and
equipment is required, such units shall be the product of a single
manufacturer.

C. Equipment Assemblies and Components:

1. Components of an assembled unit need not be products of the same
manufacturer.
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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 and terminals shall be identified on the equipment
being furnished and on all wiring diagrams.

When Factory Tests are specified, Factory Tests shall be performed in
the factory by the equipment manufacturer, and witnessed by the

contractor. In addition, the following requirements shall be complied
with:
1. The Government shall have the option of witnessing factory tests.

The Contractor shall notify the Government through the Resident
Engineer a minimum of thirty (30) days prior to the
manufacturer’s performing of the factory tests.

2. When factory tests are successful, contractor shall furnish four
(4) copies of the equipment manufacturer’s certified test reports
to the Resident Engineer fourteen (14) days prior to shipment of
the equipment, and not more than ninety (90) days after
completion of the factory tests.

3. When factory tests are not successful, factory tests shall be
repeated in the factory by the equipment manufacturer, and
witnessed by the Contractor. The Contractor shall be liable for
all additional expenses for the Government to witness factory re-
testing.

1.7 VARIATIONS FROM CONTRACT REQUIREMENTS

A.

Where the Government or the Contractor requests variations from the
contract requirements, the connecting work and related components
shall include, but not be limited to additions or changes to branch
circuits, circuit protective devices, conduits, wire, feeders,
controls, panels and installation methods.

1.8 MATERIALS AND EQUIPMENT PROTECTION

A. Materials and equipment shall be protected during shipment and storage
against physical damage, vermin, dirt, corrosive substances, fumes,
moisture, cold and rain.

1. Store materials and equipment indoors in clean dry space with
uniform temperature to prevent condensation.

2. During installation, equipment shall be protected against entry
of foreign matter, and be vacuum-cleaned both inside and outside
before testing and operating. Compressed air shall not be used
to clean equipment. Remove loose packing and flammable materials
from inside equipment.

3. Damaged equipment shall be repaired or replaced, as determined by
the Resident Engineer.

4. Painted surfaces shall be protected with factory installed
removable heavy kraft paper, sheet vinyl or equal.
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5. Damaged paint on equipment shall be refinished with the same
quality of paint and workmanship as used by the manufacturer so
repaired areas are not obvious.

1.9 WORK PERFORMANCE

A. All electrical work shall comply with requirements of the latest NFPA
70 (NEC), NFPA 70B, NFPA 70E, NFPA 99, NFPA 110, OSHA Part 1910
subpart J - General Environmental Controls, OSHA Part 1910 subpart K -
Medical and First Aid, and OSHA Part 1910 subpart S - Electrical, in
addition to other references required by contract.

B. Job site safety and worker safety is the responsibility of the
Contractor.

C. Electrical work shall be accomplished with all affected circuits or
equipment de-energized. However, energized electrical work may be
performed only for the non-destructive and non-invasive diagnostic
testing(s), or when scheduled outage poses an imminent hazard to
patient care, safety, or physical security. In such case, all aspects
of energized electrical work, such as the availability of
appropriate/correct personal protective equipment (PPE) and the use of
PPE, shall comply with the latest NFPA 70E, as well as the following
requirements:

1. Only Qualified Person(s) shall perform energized electrical work.
Supervisor of Qualified Person(s) shall witness the work of its
entirety to ensure compliance with safety requirements and
approved work plan.

2. At least two weeks before initiating any energized electrical
work, the Contractor and the Qualified Person(s) who is
designated to perform the work shall visually inspect, verify and
confirm that the work area and electrical equipment can safely
accommodate the work involved.

3. At least two weeks before initiating any energized electrical
work, the Contractor shall develop and submit a job specific work
plan, and energized electrical work request to the Resident
Engineer, and Medical Center’s Chief Engineer or his/her
designee. At the minimum, the work plan must include relevant
information such as proposed work schedule, area of work,
description of work, name(s) of Supervisor and Qualified
Person(s) performing the work, equipment to be used, procedures
to be used on and near the live electrical equipment, barriers to
be installed, safety equipment to be used, and exit pathways.

4. Energized electrical work shall begin only after the Contractor
has obtained written approval of the work plan, and the energized
electrical work request from the Resident Engineer, and Medical
Center’s Chief Engineer or his/her designee. The Contractor shall
make these approved documents present and available at the time
and place of energized electrical work.

5. Energized electrical work shall begin only after the Contractor
has invited and received acknowledgment from the Resident
Engineer, and Medical Center’s Chief Engineer or his/her designee
to witness the work.

D. For work that affects existing electrical systems, arrange, phase and
perform work to assure minimal interference with normal functioning of
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the facility. Refer to Article OPERATIONS AND STORAGE AREAS under
Section 01 00 00, GENERAL REQUIREMENTS.

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 interference.

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS

A.

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

Working clearances shall not be less than specified in the NEC.
Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not readily accessible for operation and maintenance,
the equipment shall be removed and reinstalled as directed at no
additional cost to the Government.

2. "Readily accessible” is defined as being capable of being reached
quickly for operation, maintenance, or inspections without the
use of ladders, or without climbing or crawling under or over
obstacles such as, but not limited to, motors, pumps, belt
guards, transformers, piping, ductwork, conduit and raceways.

1.11 EQUIPMENT IDENTIFICATION

A.

Identification signs for Essential Electrical System (EES) equipment,
as defined in the NEC, shall be laminated red phenolic resin with a
white core with engraved lettering. Lettering shall be a minimum of 12
mm (1/2 inch) high. Identification signs shall indicate equipment
designation, rated bus amperage, voltage, number of phases, number of
wires, and type of EES power branch as applicable. Secure nameplates
with screws.

1.12 SUBMITTALS

A.

Submit to the Resident Engineer in accordance with Section 01 33 23,
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

The Government's approval shall be obtained for all materials and
equipment before delivery to the job site. Delivery, storage or
installation of materials and equipment which has not had prior
approval will not be permitted.

All submittals shall include six copies of adequate descriptive
literature, catalog cuts, shop drawings, test reports, certifications,
samples, and other data necessary for the Government to ascertain that
the proposed materials and equipment comply with drawing and
specification requirements. Catalog cuts submitted for approval shall
be legible and clearly identify specific materials and equipment being
submitted.

Submittals for individual systems and equipment assemblies which
consist of more than one item or component shall be made for the
system or assembly as a whole. Partial submittals will not be
considered for approval.

1. Mark the submittals, "SUBMITTED UNDER SECTION ".
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2. Submittals shall be marked to show specification reference
including the section and paragraph numbers.

3. Submit each section separately.
E. The submittals shall include the following:

1. Information that confirms compliance with contract requirements.
Include the manufacturer's name, model or catalog numbers,
catalog information, technical data sheets, shop drawings,
manuals, pictures, nameplate data, and test reports as required.

F. Maintenance and Operation Manuals:

1. Submit as required for systems and equipment specified in the
technical sections. Furnish in hardcover binders or an approved
equivalent.

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

"MAINTENANCE AND OPERATION MANUAL," the name and location of the
system, material, equipment, building, name of Contractor, and
contract name and number. Include in the manual the names,
addresses, and telephone numbers of each subcontractor installing
the system or equipment and the local representatives for the
material or equipment.

3. Provide a table of contents and assemble the manual to conform to
the table of contents, with tab sheets placed before instructions
covering the subject. The instructions shall be legible and
easily read, with large sheets of drawings folded in.

4. The manuals shall include:

a. Internal and interconnecting wiring and control diagrams with
data to explain detailed operation and control of the
equipment.

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

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

d. Installation instructions.

e. Safety precautions for operation and maintenance.

f. Diagrams and illustrations.

g. Periodic maintenance and testing procedures and frequencies,

including replacement parts numbers.
h. Performance data.

i. Pictorial "exploded" parts list with part numbers. Emphasis
shall be placed on the use of special tools and instruments.
The list shall indicate sources of supply, recommended spare
and replacement parts, and name of servicing organization.

J. List of factory approved or qualified permanent servicing
organizations for equipment repair and periodic testing and
maintenance, including addresses and factory certification
qualifications.

G. Approvals will be based on complete submission of shop drawings,
manuals, test reports, certifications, and samples as applicable.
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H. After approval and prior to installation, furnish the Resident
Engineer with one sample of each of the following:

1. A minimum 300 mm (12 inches) length of each type and size of wire
and cable along with the tag from the coils or reels from which
the sample was taken. The length of the sample shall be
sufficient to show all markings provided by the manufacturer.

2. FEach type of conduit coupling, bushing, and termination fitting.
3. Conduit hangers, clamps, and supports.
4. Duct sealing compound.

1.13 SINGULAR NUMBER

A. Where any device or part of equipment is referred to in these
specifications in the singular number (e.g., "the switch"), this
reference shall be deemed to apply to as many such devices as are
required to complete the installation as shown on the drawings.

1.14 ACCEPTANCE CHECKS AND TESTS

A. The Contractor shall furnish the instruments, materials, and labor for
tests.
B. Where systems are comprised of components specified in more than one

section of Division 26, the Contractor shall coordinate the
installation, testing, and adjustment of all components between
various manufacturer’s representatives and technicians so that a

complete, functional, and operational system is delivered to the
Government.

C. When test results indicate any defects, the Contractor shall repair or
replace the defective materials or equipment, and repeat the tests for
the equipment. Repair, replacement, and re-testing shall be
accomplished at no additional cost to the Government.

1.15 WARRANTY
A. All work performed and all equipment and material furnished under this
Division shall be free from defects and shall remain so for a period

of one year from the date of acceptance of the entire installation by
the Contracting Officer for the Government.

1.16 INSTRUCTION
A. Instruction to designated Government personnel shall be provided for

the particular equipment or system as required in each associated
technical specification section.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION (NOT USED)
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SECTION 26 05 13
MEDIUM-VOLTAGE CABLES

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, and connection of
medium-voltage cables, indicated as cable or cables in this section,
and medium-voltage cable splices and terminations.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

B. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents.

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits
for medium-voltage cables.

D. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Manholes and
ducts for medium-voltage cables.

E. Section 26 12 19, PAD-MOUNTED, LIQUID-FILLED, MEDIUM-VOLTAGE
TRANSFORMERS: Medium-voltage cable terminations for use in pad-
mounted, liquid-filled, medium-voltage transformers.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES) in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 FACTORY TESTS

A. Medium-voltage cables shall be thoroughly tested at the factory per
NEMA WC 74 to ensure that there are no electrical defects. Factory
tests shall be certified.

1.5 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05
11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Submit the following data for approval:
1) Complete electrical ratings.
2) Installation instructions.
2. Samples:

a. After approval and prior to installation, furnish the
Resident Engineer with a sample of each type and size of
cable per the requirements of Section 25 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.

3. Certifications:

a. Factory Test Reports: Submit certified factory production
test reports for approval.
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b. Field Test Reports: Submit field test reports for approval.

c. Compatibility: Submit a certificate from the cable
manufacturer that the splices and terminations are approved
for use with the cable.

d. Two weeks prior to final inspection, submit the following.

1) Certification by the manufacturer that the cables,
splices, and terminations conform to the requirements of
the drawings and specifications.

2) Certification by the Contractor that the cables, splices,
and terminations have been properly installed and tested.

3) Certification by the Contractor that each splice and each
termination were completely installed in a single
continuous work period by a single qualified worker
without any overnight interruption.

4. Qualified Worker Approval:

a. Qualified workers who install and test cables, splices, and
terminations shall have not fewer than five years of
experience splicing and terminating cables equivalent to
those being spliced and terminated, including experience with
the materials in the approved splices and terminations.

b. Furnish satisfactory proof of such experience for each
qualified worker who splices or terminates the cables.

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 referenced in the text by
designation only.

B. American Society for Testing and Materials (ASTM) :
1. B3-01 (2007)...... Standard Specification for Soft or Annealed
Copper Wire
C. Institute of Electrical and Electronics Engineers, Inc. (IEEE):
1. 48-09. ... Test Procedures and Requirements for

Alternating-Current Cable Terminations Used on Shielded Cables
Having Laminated Insulation Rated 2.5 kV through 765 kV or
Extruded Insulation Rated 2.5 kV through 500 kV

2. 386-95. ... ... .. Separable Insulated Connector Systems for Power
Distribution Systems above 600 V

3. 400-01............ Guide for Field Testing and Evaluation of the
Insulation of Shielded Power Cable Systems

4. 400.2-04.......... Guide for Field Testing of Shielded Power Cable
Systems Using Very Low Frequency (VLF)

5. 400.3-06. ... Guide for Partial Discharge Testing of Shielded
Power Cable Systems in a Field Environment

6. 404-00...0v i Extruded and Laminated Dielectric Shielded
Cable Joints Rated 2500 V to 500,000 VvV

D. ©National Electrical Manufacturers Association (NEMA) :
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E.

F.

1. WC 74-06.......... 5-46 KV Shielded Power Cable for Use in the
Transmission and Distribution of Electric Energy

National Fire Protection Association (NFPA):
1. 7O0-11. ... National Electrical Code (NEC)
Underwriters Laboratories (UL):

1. 1072-06 ... Medium-Voltage Power Cables

1.7 SHIPMENT AND STORAGE

A.

PART 2

Cable shall be shipped on reels such that it is protected from
mechanical injury. Each end of each length of cable shall be
hermetically sealed with manufacturer’s end caps and securely attached
to the reel.

Cable stored and/or cut on site shall have the ends turned down, and
sealed with cable manufacturer’s standard cable end seals, or field-
installed heat-shrink cable end seals.

SPEC WRITER NOTE: Indicate the cable type abbreviation on the
drawings. Edit the paragraphs below to conform with project
requirements.

- PRODUCTS

2.1 CABLE

A.

Cable shall be in accordance with the NEC and NEMA WC 71, WC 74, and
UL 1072.

Single conductor stranded copper conforming to ASTM B3.
Voltage Rating:

1. 15,000 V cable shall be used on all distribution systems with
voltages ranging from 5,000 V to 15,000 V.

Insulation:
1. Insulation level shall be 133%.
2. Types of insulation:

a. Cable type abbreviation, EPR: Ethylene propylene rubber
insulation shall be thermosetting, light and heat stabilized.

b. Cable type abbreviation, XLP or XLPE: cross-linked
polyethylene insulation shall be thermosetting, light and
heat stabilized, and chemically cross-linked.

Insulation shield shall be semi-conducting. Conductor shield shall be
semi-conducting.

Insulation shall be wrapped with copper shielding tape, helically-
applied over semi-conducting insulation shield.

Heavy duty, overall protective polyvinyl chloride jacket shall enclose
every cable. The manufacturer's name, cable type and size, and other
pertinent information shall be marked or molded clearly on the overall
protective jacket.

Cable temperature ratings for continuous operation, emergency overload
operation, and short circuit operation shall be not less than the NEC,
NEMA WC 71, or NEMA WC 74 standard for the respective cable.
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2.2 SPLICES AND TERMINATIONS

A.

Materials shall be compatible with the cables being spliced and
terminated, and shall be suitable for the prevailing environmental
conditions.

In locations where moisture might be present, the splices shall be
watertight. In manholes and pullboxes, the splices shall be
submersible.

Splices:

1. Shall comply with IEEE 404. Include all components required for
complete splice, with detailed instructions.

Terminations:

1. Shall comply with IEEE 48. Include shield ground strap for
shielded cable terminations.

2. Class 1 terminations for indoor use: Kit with stress-relief tube,
nontracking insulator tube, shield ground strap, compression-type
connector, and end seal.

3. Class 3 terminations for outdoor use: Kit with stress cone and
compression-type connector.

4. Load-break terminations for indoor and outdoor use: 200 A
loadbreak premolded rubber elbow connectors with bushing inserts,
suitable for submersible applications. Separable connectors shall
comply with the requirements of IEEE 386, and shall be
interchangeable between suppliers. Allow sufficient slack in
medium-voltage cable, ground, and drain wires to permit elbow
connectors to be moved to their respective parking stands.

5. Ground metallic cable shields with a device designed for that
purpose, consisting of a solderless connector enclosed in
watertight rubber housing covering the entire assembly.

6. Provide insulated cable supports to relieve any strain imposed by
cable weight or movement. Ground cable supports to the grounding
system.

2.3 FIREPROOFING TAPE

A.

Fireproofing tape shall be flexible, non-corrosive, self-
extinguishing, arcproof, and fireproof intumescent elastomer. Securing
tape shall be glass cloth electrical tape not less than 0.18 mm (7
mils) thick, and 19 mm (0.75 inch) wide.

PART 3 - EXECUTION

3.1 GENERAL

A. Installation shall be in accordance with the NEC, as shown on the
drawings, and per manufacturer’s instructions.

B. Cable shall be installed in conduit above grade and duct bank below
grade.

C. All cables of a feeder shall be pulled simultaneously.

D. Conductors of different systems (e.g., 5kV and 15kV) shall not be
installed in the same raceway.

E. Splice the cables only in pullboxes.
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F. Ground shields in accordance with Section 26 05 26, GROUNDING AND
BONDING FOR ELECTRICAL SYSTEMS.

G. Cable maximum pull length, maximum pulling tension, and minimum bend
radius shall conform with the recommendations of the manufacturer.

H. Use suitable lubricating compounds on the cables to prevent pulling
damage. Provide compounds that are not injurious to the cable jacket
and do not harden or become adhesive.

I. Seal the cable ends prior to pulling, to prevent the entry of moisture
or lubricant.

3.2 PROTECTION DURING SPLICING OPERATIONS

A. Blowers shall be provided to force fresh air into manholes where free
movement or circulation of air is obstructed. Waterproof protective
coverings shall be available on the work site to provide protection
against moisture while a termination is being made. Pumps shall be
used to keep manholes dry during termination operations. Under no
conditions shall a termination be made that exposes the interior of a
cable to moisture. A manhole ring at least 150 mm (6 inches) above
ground shall be used around the manhole entrance to keep surface water
from entering the manhole. Unused ducts shall be plugged and water
seepage through ducts in use shall be stopped before terminating
cables.

3.3 PULLING CABLES IN DUCTS AND MANHOLES

A. Cables shall be pulled into ducts with equipment designed for this
purpose, including power-driven winches, cable-feeding flexible tube
guides, cable grips, pulling eyes, and lubricants. A sufficient number
of qualified workers and equipment shall be employed to ensure the
careful and proper installation of the cable.

B. Cable reels shall be set up at the side of the manhole opening and
above the duct or hatch level, allowing cables to enter through the
opening without reverse bending. Flexible tube guides shall be
installed through the opening in a manner that will prevent cables
from rubbing on the edges of any structural member.

C. Cable shall be unreeled from the top of the reel. Pay-out shall be
carefully controlled. Cables to be pulled shall be attached through a
swivel to the main pulling wire by means of a suitable cable grip and
pulling eye.

D. Woven-wire cable grips shall be used to grip the cable end when
pulling small cables and short straight lengths of heavier cables.

E. Pulling eyes shall be attached to the cable conductors to prevent
damage to the cable structure.

F. Cables shall be liberally coated with a suitable lubricant as they
enter the tube guide or duct. Rollers, sheaves, or tube guides around
which the cable is pulled shall conform to the minimum bending radius
of the cable.

G. Cables shall be pulled into ducts at a reasonable speed. Cable pulling
using a vehicle shall not be permitted. Pulling operations shall be
stopped immediately at any indication of binding or obstruction, and
shall not be resumed until the potential for damage to the cable is
corrected. Sufficient slack shall be provided for free movement of
cable due to expansion or contraction.
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Cables shall be firmly supported on cable racks. Cable ends shall
overlap at the ends of a section to provide sufficient undamaged cable
for termination.

Cables cut in the field shall have the cut ends immediately sealed to
prevent entrance of moisture.

3.4 SPLICES AND TERMINATIONS

A.

Install the materials as recommended by the manufacturer, including
precautions pertaining to air temperature and humidity during
installation.

Installation shall be accomplished by qualified workers trained to
perform medium-voltage equipment installations. Use tools as
recommended or provided by the manufacturer. All manufacturer’s
instructions shall be followed.

Terminations in manholes shall be located midway between cable racks
on walls of manholes, and supported with cable arms at approximately
the same elevation as the enclosing duct.

Where the Government determines that unsatisfactory splices and
terminations have been installed, the Contractor shall replace the
unsatisfactory splices and terminations with approved material at no
additional cost to the Government.

3.5 FIREPROOFING

A.

C.

Cover all cable segments exposed in manholes and pullboxes with
fireproofing tape.

Apply the tape in a single layer, wrapped in a half-lap manner, or as
recommended by the manufacturer. Extend the tape not less than 25 mm
(1 inch) into each duct.

At each end of a taped cable section, secure the fireproof tape in
place with glass cloth tape.

3.6 CIRCUIT IDENTIFICATION OF FEEDERS

A.

In each manhole and pullbox, install permanent identification tags on
each circuit's cables to clearly designate the circuit identification
and voltage. The tags shall be the embossed brass type, 40 mm (1.5
inches) in diameter and 40 mils thick. Attach tags with plastic ties.
Position the tags after the fireproofing tape is installed so they
will be easy to read when viewed from the manhole access opening.

3.7 ACCEPTANCE CHECKS AND TESTS

A. Perform tests in accordance with the manufacturer's recommendations.
Include the following visual and electrical inspections.

B. Test equipment, labor, and technical personnel shall be provided as
necessary to perform the acceptance tests. Arrangements shall be made
to have tests witnessed by the Resident Engineer.

C. Visual Inspection:

1. Inspect exposed sections of cables for physical damage.
2. Inspect shield grounding, cable supports, splices, and
terminations.
3. Verify that visible cable bends meet manufacturer’s minimum
bending radius requirement.
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4. Verify installation of fireproofing tape and identification tags.
D. Electrical Tests:

1. Acceptance tests shall be performed on new and service-aged
cables as specified herein.

2. Test new cable after installation, splices, and terminations have
been made, but before connection to equipment and existing cable.

E. Service-Aged Cable Tests:

1. Maintenance tests shall be performed on service-aged cable
interconnected to new cable.

2. After new cable test and connection to an existing cable, test
the interconnected cable. Disconnect cable from all equipment
that could be damaged by the test.

F. Insulation-Resistance Test: Test all new and service-aged cables with
respect to ground and adjacent conductors.

1. Test data shall include megohm readings and leakage current
readings. Cables shall not be energized until insulation-
resistance test results have been approved by the Resident
Engineer. Test voltages and minimum acceptable resistance values

shall be:
Voltage Class Test Voltage Min. Insulation Resistance
5kv 2,500 VvDC 1,000 megohms
12kV 2,500 VvDC 5,000 megohms
25kv 5,000 vDC 20,000 megohms
35kVv 15,000 vDC 100,000 megohms

2. Submit a field test report to the Resident Engineer that
describes the identification and location of cables tested, the
test equipment used, and the date tests were performed;
identifies the persons who performed the tests; and identifies
the insulation resistance and leakage current results for each
cable section tested. The report shall provide conclusions and
recommendations for corrective action.

G. Online Partial Discharge Test: Comply with IEEE 400 and 400.3. Test
all new and service-aged cables. Perform tests after cables have
passed the insulation-resistance test, and after successful
energization.

1. Testing shall use a time or frequency domain detection process,
incorporating radio frequency current transformer sensors with a
partial discharge detection range of 10 kHz to 300 MHz.

2. Submit a field test report to the Resident Engineer that
describes the identification and location of cables tested, the
test equipment used, and the date tests were performed;
identifies the persons who performed the tests; and numerically
and graphically identifies the magnitude of partial discharge
detected for each cable section tested. The report shall provide
conclusions and recommendations for corrective action.

H. Final Acceptance: Final acceptance shall depend upon the satisfactory
performance of the cables under test. No cable shall be put into
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service until all tests are successfully passed, and field test
reports have been approved by the Resident Engineer.

- - -END- - -
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PART 1

SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

- GENERAL

1.1 DESCRIPTION

A.

This section specifies the furnishing, installation, connection, and
testing of the electrical conductors and cables for use in electrical
systems rated 600 V and below, indicated as cable(s), conductor(s),
wire, or wiring in this section.

1.2 RELATED WORK

A.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits
for conductors and cables.

Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Installation of
conductors and cables in manholes and ducts.

1.3 QUALITY ASSURANCE

A.

Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 FACTORY TESTS

A.

Conductors and cables shall be thoroughly tested at the factory per
NEMA to ensure that there are no electrical defects. Factory tests
shall be certified.

1.5 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05
11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Submit the following data for approval:

1) Electrical ratings and insulation type for each conductor
and cable.
2) Splicing materials and pulling lubricant.
2. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that the conductors and
cables conform to the requirements of the drawings and
specifications.

b. Certification by the Contractor that the conductors and
cables have been properly installed, adjusted, and tested.
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1.6 APPLICABLE PUBLICATIONS

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

B. American Society of Testing Material (ASTM) :

1. D2301-10.......... Standard Specification for Vinyl Chloride
Plastic Pressure-Sensitive Electrical Insulating Tape
2. D2304-10.......... Test Method for Thermal Endurance of Rigid
Electrical Insulating Materials
3. D3005-10.......... Low-Temperature Resistant Vinyl Chloride
Plastic Pressure-Sensitive Electrical Insulating Tape
C. National Electrical Manufacturers Association (NEMA) :
1. WC 70-09.......... Power Cables Rated 2000 Volts or Less for the
Distribution of Electrical Energy
D. National Fire Protection Association (NFPA):
1. T0-11.. ... National Electrical Code (NEC)
E. Underwriters Laboratories, Inc. (UL):
1 40-11......000t Thermoset-Insulated Wires and Cables
2 83-08. ... Thermoplastic-Insulated Wires and Cables
3 46707, Grounding and Bonding Equipment
4. 486A-486B-03...... Wire Connectors
5 486C-04........... Splicing Wire Connectors
6 486D-05........... Sealed Wire Connector Systems
7 486E-09........... Equipment Wiring Terminals for Use with

Aluminum and/or Copper Conductors

8. 493-07..cciiii.. Thermoplastic-Insulated Underground Feeder and
Branch Circuit Cables

9. 514B-04........... Conduit, Tubing, and Cable Fittings
PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A. Conductors and cables shall be in accordance with NEMA, UL, as
specified herein, and as shown on the drawings.

B. All conductors shall be copper.
C. Single Conductor and Cable:

1. No. 12 AWG: Minimum size, except where smaller sizes are
specified herein or shown on the drawings.

2. No. 8 AWG and larger: Stranded.

3. No. 10 AWG and smaller: Solid; except shall be stranded for final
connection to motors, transformers, and vibrating equipment.

4. Insulation: THHN-THWN and XHHW-2. XHHW-2 shall be used for
isolated power systems.
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D. Color Code:

1. No. 10 AWG and smaller:

coating.

2. No. 8 AWG and larger:

methods:

Solid color insulation or solid color

Color-coded using one of the following

a. Solid color insulation or solid color coating.

b. Stripes,

c. Color using 19 mm

(0.75 inches) wide tape.

or hash marks of color specified.

3. For modifications and additions to existing wiring systems, color
coding shall conform to the existing wiring system.

4. Conductors shall be color-coded as follows:
208/120 V Phase 480/277 V
Black A Brown
Red B Orange
Blue C Yellow
White Neutral Gray *
* or white with colored (other than green) tracer.
2.2 SPLICES
A. Splices shall be in accordance with NEC and UL.
B. Above Ground Splices for No. 10 AWG and Smaller:

1. Solderless, screw-on, reusable pressure cable type, with integral
insulation, approved for copper and aluminum conductors.

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

3. The number, size, and combination of conductors used with the
connector, as listed on the manufacturer's packaging, shall be
strictly followed.

C. Above Ground Splices for No. 8 AWG to No. 4/0 AWG:

1. Compression, hex screw, or bolt clamp-type of high conductivity
and corrosion-resistant material, listed for use with copper and
aluminum conductors.

2. Insulate with materials approved for the particular use,
location, voltage, and temperature. Insulation level shall be not
less than the insulation level of the conductors being joined.

3. Splice and insulation shall be product of the same manufacturer.

4. All bolts, nuts, and washers used with splices shall be cadmium-
plated steel.

D. Underground Splices for No. 10 AWG and Smaller:
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1. Solderless, screw-on, reusable pressure cable type, with integral
insulation. Listed for wet locations, and approved for copper and
aluminum conductors.

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

F.

3. The number, size, and combination of conductors used with the
connector, as listed on the manufacturer's packaging, shall be
strictly followed.

Underground Splices for No. 8 AWG and Larger:

1. Mechanical type, of high conductivity and corrosion-resistant
material. Listed for wet locations, and approved for copper and
aluminum conductors.

2. Insulate with materials approved for the particular use,
location, voltage, and temperature. Insulation level shall be not
less than the insulation level of the conductors being joined.

3. Splice and insulation shall be product of the same manufacturer.

Plastic electrical insulating tape: Per ASTM D2304, flame-retardant,
cold and weather resistant.

2.3 CONNECTORS AND TERMINATIONS

A.

Mechanical type of high conductivity and corrosion-resistant material,
listed for use with copper and aluminum conductors.

All bolts, nuts, and washers used to connect connections and
terminations to bus bars or other termination points shall be cadmium-
plated steel.

2.4 CONTROL WIRING

A.

Unless otherwise specified elsewhere in these specifications, control
wiring shall be as specified herein, except that the minimum size
shall be not less than No. 14 AWG.

Control wiring shall be sized such that the voltage drop under in-rush
conditions does not adversely affect operation of the controls.

2.5 WIRE LUBRICATING COMPOUND

A.

PART 3

Lubricating compound shall be suitable for the wire insulation and
conduit, and shall not harden or become adhesive.

- EXECUTION

3.1 GENERAL

A. Install conductors in accordance with the NEC, as specified, and as
shown on the drawings.

B. Install all conductors in raceway systems.

Splice conductors only in outlet boxes, junction boxes, pullboxes,
manholes, or handholes.

D. Conductors of different systems (e.g., 120 V and 277 V) shall not be
installed in the same raceway.

E. Install cable supports for all vertical feeders in accordance with the
NEC. Provide split wedge type which firmly clamps each individual
cable and tightens due to cable weight.

F. In panelboards, cabinets, wireways, switches, enclosures, and
equipment assemblies, neatly form, train, and tie the conductors with
non-metallic ties.

G. Use expanding foam or non-hardening duct-seal to seal conduits
entering a building, after installation of conductors.
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H. Conductor and Cable Pulling:

1. Provide installation equipment that will prevent the cutting or
abrasion of insulation during pulling. Use lubricants approved
for the cable.

2. Use nonmetallic pull ropes.

3. Attach pull ropes by means of either woven basket grips or
pulling eyes attached directly to the conductors.

4. All conductors in a single conduit shall be pulled
simultaneously.
5. Do not exceed manufacturer’s recommended maximum pulling tensions

and sidewall pressure values.

I. No more than three branch circuits shall be installed in any one
conduit.
J. When stripping stranded conductors, use a tool that does not damage

the conductor or remove conductor strands.
3.2 INSTALLATION IN MANHOLES

A. Train the cables around the manhole walls, but do not bend to a radius
less than six times the overall cable diameter.

B. Fireproofing:

1. Install fireproofing on low-voltage conductors where the low-
voltage conductors are installed in the same manholes with
medium-voltage conductors.

2. Use fireproofing tape as specified in Section 26 05 13, MEDIUM-
VOLTAGE CABLES, and apply the tape in a single layer, half-
lapped, or as recommended by the manufacturer. Install the tape
with the coated side towards the cable and extend it not less
than 25 mm (1 inch) into each duct.

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

3.3 SPLICE AND TERMINATION INSTALLATION

A. Splices and terminations shall be mechanically and electrically
secure, and tightened to manufacturer’s published torque values using
a torque screwdriver or wrench.

B. Where the Government determines that unsatisfactory splices or
terminations have been installed, replace the splices or terminations
at no additional cost to the Government.

3.4 CONDUCTOR IDENTIFICATION

A. When using colored tape to identify phase, neutral, and ground
conductors larger than No. 8 AWG, apply tape in half-overlapping turns
for a minimum of 75 mm (3 inches) from terminal points, and in
junction boxes, pullboxes, and manholes. Apply the last two laps of
tape with no tension to prevent possible unwinding. Where cable
markings are covered by tape, apply tags to cable, stating size and
insulation type.

3.5 ACCEPTANCE CHECKS AND TESTS

A. Perform in accordance with the manufacturer's recommendations. 1In
addition, include the following:
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Visual Inspection and Tests: Inspect physical condition.

Electrical tests:

a.

After installation but before connection to utilization
devices, such as fixtures, motors, or appliances, test
conductors phase-to-phase and phase-to-ground resistance with
an insulation resistance tester. Existing conductors to be
reused shall also be tested.

Applied voltage shall be 500 V DC for 300 V rated cable, and
1000 V DC for 600 V rated cable. Apply test for one minute or
until reading is constant for 15 seconds, whichever is
longer. Minimum insulation resistance values shall not be
less than 25 megohms for 300 V rated cable and 100 megohms
for 600 V rated cable.

---END- - -
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PART 1

SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

- GENERAL

1.1 DESCRIPTION

A.

This section specifies the furnishing, installation, connection, and
testing of grounding and bonding equipment, indicated as grounding
equipment in this section.

“Grounding electrode system” refers to grounding electrode conductors
and all electrodes required or allowed by NEC, as well as made,
supplementary, and lightning protection system grounding electrodes.

The terms “connect” and “bond” are used interchangeably in this
section and have the same meaning.

1.2 RELATED WORK

A.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit
and boxes.

Section 26 12 19, PAD-MOUNTED, LIQUID-FILLED, MEDIUM-VOLTAGE
TRANSFORMERS: pad-mounted, liquid-filled, medium-voltage transformers.

1.3 QUALITY ASSURANCE

A.

Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A.

Submit six copies of the following in accordance with Section 26 05
11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Submit plans showing the location of system grounding
electrodes and connections, and the routing of aboveground
and underground grounding electrode conductors.

2. Test Reports:

a. Two weeks prior to the final inspection, submit ground
resistance field test reports to the Resident Engineer.

3. Certifications:

a. Certification by the Contractor that the grounding equipment
has been properly installed and tested.

1.5 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specification to the
extent referenced. Publications are referenced in the text by
designation only.
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B. American Society for Testing and Materials (ASTM) :

1. B1-07...ceveeo... Standard Specification for Hard-Drawn Copper
Wire
2. B3-07...cevve... Standard Specification for Soft or Annealed

3. B8-11....00uuo... Standard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium-Hard, or Soft

C. Institute of Electrical and Electronics Engineers, Inc. (IEEE):

1. 8l-83. ... IEEE Guide for Measuring Earth Resistivity,
Ground Impedance, and Earth Surface Potentials of a Ground System
Part 1: Normal Measurements

D. National Fire Protection Association (NFPA):
1. 70-11.....00u.. National Electrical Code (NEC)
2. TOE-12........... National Electrical Safety Code
3. 90-12. .. v Health Care Facilities
E. Underwriters Laboratories, Inc. (UL):
1. 44-10 ... Thermoset-Insulated Wires and Cables
2. 83-08 ........... Thermoplastic-Insulated Wires and Cables
3. 467-07 ... Grounding and Bonding Equipment

PART 2 - PRODUCTS
2.1 GROUNDING AND BONDING CONDUCTORS

A. Equipment grounding conductors shall be insulated stranded copper,
except that sizes No. 10 AWG and smaller shall be solid copper.
Insulation color shall be continuous green for all equipment grounding
conductors, except that wire sizes No. 4 AWG and larger shall be
identified per NEC.

B. Bonding conductors shall be bare stranded copper, except that sizes
No. 10 AWG and smaller shall be bare solid copper. Bonding conductors
shall be stranded for final connection to motors, transformers, and
vibrating equipment.

C. Conductor sizes shall not be less than shown on the drawings, or not
less than required by the NEC, whichever is greater.

D. Insulation: THHN-THWN and XHHW-2.
2.2 GROUND RODS
A. Copper clad steel, 19 mm (0.75 inch) diameter by 3 M (10 feet) long.

B. Quantity of rods shall be as shown on the drawings, and as required to
obtain the specified ground resistance.

2.3 GROUND CONNECTIONS

A. Below Grade and Inaccessible Locations: Exothermic-welded type
connectors.
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PART 3

- EXECUTION

3.1 GENERAL

A.

Install grounding equipment in accordance with the NEC, as shown on
the drawings, and as specified herein.

Equipment Grounding: Metallic piping, building structural steel,
electrical enclosures, raceways, Jjunction boxes, outlet boxes,
cabinets, machine frames, and other conductive items in close
proximity with electrical circuits, shall be bonded and grounded.

3.2 MEDIUM-VOLTAGE EQUIPMENT AND CIRCUITS

A.

Duct Banks and Manholes: Provide an insulated equipment grounding
conductor in each duct containing medium-voltage conductors, sized per
NEC except that minimum size shall be No. 2 AWG. Bond the equipment
grounding conductors to the switchgear ground bus, to all manhole
grounding provisions and hardware, to the cable shield grounding
provisions of medium-voltage cable splices and terminations, and to
equipment enclosures.

Pad-Mounted Transformers:

1. Provide a driven ground rod and bond with a grounding electrode
conductor to the transformer grounding pad.

2. Ground the secondary neutral.

Lightning Arresters: Connect lightning arresters to the equipment
ground bus or ground rods as applicable.

3.3 RACEWAY

A. Conduit Systems:

1. Ground all metallic conduit systems. All metallic conduit systems
shall contain an equipment grounding conductor.

2. Non-metallic conduit systems, except non-metallic feeder conduits
that carry a grounded conductor from exterior transformers to
interior or building-mounted service entrance equipment, shall
contain an equipment grounding conductor.

3. Metallic conduit that only contains a grounding conductor, and is
provided for its mechanical protection, shall be bonded to that
conductor at the entrance and exit from the conduit.

4. Metallic conduits which terminate without mechanical connection
to an electrical equipment housing by means of locknut and
bushings or adapters, shall be provided with grounding bushings.
Connect bushings with an equipment grounding conductor to the
equipment ground bus.

B. Feeders and Branch Circuits: Install equipment grounding conductors
with all feeders, and power and lighting branch circuits.
C. Boxes, Cabinets, Enclosures, and Panelboards:

1. Bond the equipment grounding conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other enclosures
through which the conductor passes.

2. Provide lugs in each box and enclosure for equipment grounding
conductor termination.
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3.4 CORROSION INHIBITORS

A. When making grounding and bonding connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor
appropriate for protecting a connection between the metals used.

3.5 GROUND RESISTANCE

A. Grounding system resistance to ground shall not exceed 5 ohms. Make
any modifications or additions to the grounding electrode system
necessary for compliance without additional cost to the Government.
Final tests shall ensure that this requirement is met.

B. Grounding system resistance shall comply with the electric utility
company ground resistance requirements.

3.6 GROUND ROD INSTALLATION

A. For outdoor installations, drive each rod vertically in the earth,
until top of rod is 610 mm (24 inches) below final grade.

B. For manhole installations, leave 100 mm (4 inches) of each rod
exposed.

3.7 ACCEPTANCE CHECKS AND TESTS

A. Resistance of the grounding electrode system shall be measured using a
four-terminal fall-of-potential method as defined in IEEE 81. Ground
resistance measurements shall be made before the electrical
distribution system is energized or connected to the electric utility
company ground system, and shall be made in normally dry conditions
not fewer than 48 hours after the last rainfall.

B. Resistance measurements of separate grounding electrode systems shall
be made before the systems are bonded together. The combined
resistance of separate systems may be used to meet the required
resistance, but the specified number of electrodes must still be

provided.
---END- - -
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PART 1

SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

- 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.

H.

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

Section 07 92 00, JOINT SEALANTS: Sealing around conduit penetrations
through the building envelope to prevent moisture migration into the
building.

Section 09 91 00, PAINTING: Identification and painting of conduit and
other devices.

Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL
COMPONENTS: Conduits bracing.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements and items that are common to more than one
section of Division 26.

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents.

Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Underground
conduits.

Section 31 20 00, EARTHWORK: Bedding of conduits.

1.3 QUALITY ASSURANCE

A.

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05
11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
Size and location of main feeders.
b. Size and location of panels and pull-boxes.
c. Layout of required conduit penetrations through structural
elements.
d. Submit the following data for approval:
1) Raceway types and sizes.
2) Conduit bodies, connectors and fittings.
3) Junction and pull boxes, types and sizes.
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2. Certifications: Two weeks prior to final inspection, submit the
following:

a. Certification by the manufacturer that raceways, conduits,
conduit bodies, connectors, fittings, junction and pull
boxes, and all related equipment conform to the requirements
of the drawings and specifications.

b. Certification by the Contractor that raceways, conduits,
conduit bodies, connectors, fittings, junction and pull
boxes, and all related equipment have been properly
installed.

1.5 APPLICABLE PUBLICATIONS

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

B. American National Standards Institute (ANSI):

1. C80.1-05......... Electrical Rigid Steel Conduit
2. C80.3-05......... Steel Electrical Metal Tubing
3. C80.6-05......... Electrical Intermediate Metal Conduit
C. National Fire Protection Association (NFPA):
1. TO-11..... National Electrical Code (NEC)
D. Underwriters Laboratories, Inc. (UL):
1 6-07 ... Electrical Rigid Metal Conduit - Steel
2 50-95............ Enclosures for Electrical Equipment
3. 467-13 ..., Grounding and Bonding Equipment
4 514A-13.......... Metallic Outlet Boxes
5 514B-12.......... Conduit, Tubing, and Cable Fittings
6 651-11........... Schedule 40 and 80 Rigid PVC Conduit and
Fittings
7. 797-07 ... Electrical Metallic Tubing
8. 1242-06.......... Electrical Intermediate Metal Conduit - Steel
E. National Electrical Manufacturers Association (NEMA) :
1. TC-2-13.......... Electrical Polyvinyl Chloride (PVC) Tubing and
Conduit
2. TC-3-13.......... PVC Fittings for Use with Rigid PVC Conduit and
Tubing
3. FB1-12........... Fittings, Cast Metal Boxes and Conduit Bodies

for Conduit, Electrical Metallic Tubing and Cable

4. FB2.10-13........ Selection and Installation Guidelines for
Fittings for use with Non-Flexible Conduit or Tubing (Rigid Metal
Conduit, Intermediate Metallic Conduit, and Electrical Metallic
Tubing)

F. American Iron and Steel Institute (AISI):
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1.

S100-2007........ North American Specification for the Design of
Cold-Formed Steel Structural Members

PART 2 - PRODUCTS
2.1 MATERIAL

A. Conduit:

1.

Size: 1In accordance with the NEC, but not less than 13 mm (0.5-
inch) .

Rigid Steel Conduit (RMC): Shall conform to UL 6 and ANSI C80.1.
Rigid Intermediate Steel Conduit (IMC): Shall conform to UL 1242

and ANSI C80.6.

Electrical Metallic Tubing (EMT): Shall conform to UL 797 and
ANSI C80.3. Maximum size not to exceed 105 mm (4 inches) and
shall be permitted only with cable rated 600 V or less.

Direct Burial Plastic Conduit: Shall conform to UL 651 and UL
651A, heavy wall PVC or high density polyethylene (PE).

B. Conduit Fittings:

1.
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Rigid Steel and Intermediate Metallic Conduit Fittings:
Fittings shall meet the requirements of UL 514B and NEMA FB1.

b. Standard threaded couplings, locknuts, bushings, conduit

bodies, and elbows: Only steel or malleable iron materials
are acceptable. Integral retractable type IMC couplings are
also acceptable.

c. Locknuts: Bonding type with sharp edges for digging into the
metal wall of an enclosure.

d. Bushings: Metallic insulating type, consisting of an
insulating insert, molded or locked into the metallic body of
the fitting. Bushings made entirely of metal or nonmetallic
material are not permitted.

e. Erickson (Union-Type) and Set Screw Type Couplings: Approved
for use in concrete are permitted for use to complete a
conduit run where conduit is installed in concrete. Use set
screws of case-hardened steel with hex head and cup point to
firmly seat in conduit wall for positive ground. Tightening
of set screws with pliers is prohibited.

f. Sealing Fittings: Threaded cast iron type. Use continuous
drain-type sealing fittings to prevent passage of water
vapor. In concealed work, install fittings in flush steel
boxes with blank cover plates having the same finishes as
that of other electrical plates in the room.

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. Compression Couplings and Connectors: Concrete-tight and
rain-tight, with connectors having insulated throats.

d. Indent-type connectors or couplings are prohibited.
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e. Die-cast or pressure-cast zinc-alloy fittings or fittings
made of "pot metal" are prohibited.

3. Direct Burial Plastic Conduit Fittings: Fittings shall meet the
requirements of UL 514C and NEMA TC3.

4. Expansion and Deflection Couplings:
Conform to UL 467 and UL 514B.

Accommodate a 19 mm (0.75-inch) deflection, expansion, or
contraction in any direction, and allow 30 degree angular
deflections.

c. Include internal flexible metal braid, sized to guarantee
conduit ground continuity and a low-impedance path for fault
currents, in accordance with UL 467 and the NEC tables for
equipment grounding conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, moisture
and heat-resistant molded rubber material with stainless
steel jacket clamps.

C. 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. Solid Masonry and Concrete Anchors: Self-drilling expansion
shields, or machine bolt expansion.

D. Outlet, Junction, and Pull Boxes:

1. UL-50 and UL-514A.

2. Rustproof cast metal where required by the NEC or shown on
drawings.

3. Sheet Metal Boxes: Galvanized steel, except where shown on
drawings.

PART 3 - EXECUTION
3.1 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 Resident Engineer prior to drilling through structural
elements.

2. Cut holes through concrete and masonry 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 when permitted by the Resident Engineer where
working space is limited.

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
spread of fire, smoke and gases as specified in Section 07 84 00,
FIRESTOPPING.
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C. Waterproofing: At exterior wall, conduit penetrations, completely
seal the gap around conduit to render it watertight, as specified in
Section 07 92 00, JOINT SEALANTS.

3.2 INSTALLATION, GENERAL

A. In accordance with UL, NEC, NEMA, as shown on drawings, and as
specified herein.

B. Install conduit as follows:

1. In complete mechanically and electrically continuous runs before
pulling in cables or wires.

2. Unless otherwise indicated on the drawings or specified herein,
installation of all conduits shall be concealed within finished
walls, floors, and ceilings.

3. Flattened, dented, or deformed conduit is not permitted. Remove
and replace the damaged conduits with new conduits.

4. Assure conduit installation does not encroach into the ceiling
height head room, walkways, or doorways.

5. Cut conduits square, ream, remove burrs, and draw up tight.

6. Independently support conduit at 2.4 M (8 feet) on centers with
specified materials and as shown on drawings.

7. Do not use suspended ceilings, suspended ceiling supporting
members, lighting fixtures, other conduits, cable tray, boxes,
piping, or ducts to support conduits and conduit runs.

8. Support within 300 mm (12 inches) of changes of direction, and
within 300 mm (12 inches) of each enclosure to which connected.

9. Close ends of empty conduits with plugs or caps at the rough-in
stage until wires are pulled in, to prevent entry of debris.

10. Secure conduits to cabinets, junction boxes, pull-boxes, and
outlet boxes with bonding type locknuts. For rigid steel and IMC
conduit installations, provide a locknut on the inside of the
enclosure, made up wrench tight. Do not make conduit connections
to junction box covers.

11. Conduit bodies shall only be used for changes in direction, and

shall not contain splices.

C. Conduit Bends:

1. Make bends with standard conduit bending machines.

2. Conduit hickey may be used for slight offsets and for
straightening stubbed out conduits.

3. Bending of conduits with a pipe tee or vise is prohibited.

D. Layout and Homeruns:

1. Install conduit with wiring, including homeruns, as shown on
drawings.

2. Deviations: Make only where necessary to avoid interferences and
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only after drawings showing the proposed deviations have been
submitted and approved by the Resident Engineer.

4/8/2016

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 26 05 33 - 5



3.3 CONCEALED WORK INSTALLATION
A. Above Furred or Suspended Ceilings and in Walls:

1. Conduit for Conductors 600 V and Below: Rigid steel, IMC, or
EMT. Mixing different types of conduits in the same system is
prohibited.

2. Align and run conduit parallel or perpendicular to the building
lines.

3.4 EXPOSED WORK INSTALLATION

A. Unless otherwise indicated on drawings, exposed conduit is only
permitted in mechanical and electrical rooms.

B. Conduit for Conductors 600 V and Below: Rigid steel, IMC, or EMT.
Mixing different types of conduits in the system is prohibited.

C. Align and run conduit parallel or perpendicular to the building lines.

D. Install horizontal runs close to the ceiling or beams and secure with
conduit straps.

E. Support horizontal or vertical runs at not over 2.4 M (8 feet)
intervals.

F. Painting:
1. Paint exposed conduit as specified in Section 09 91 00, PAINTING.
3.5 DIRECT BURIAL INSTALLATION
A. Refer to Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION.
3.6 WET OR DAMP LOCATIONS
Use rigid steel or IMC conduits unless as shown on drawings.

B. Use rigid steel or IMC conduit within 1.5 M (5 feet) of the exterior
and below concrete building slabs in contact with soil, gravel, or
vapor barriers, unless as shown on drawings. Conduit shall be half-
lapped with 10 mil PVC tape before installation. After installation,
completely recoat or retape any damaged areas of coating.

3.7 EXPANSION JOINTS

A. Provide conduits smaller than 75 mm (3 inch) with junction boxes on
both sides of the expansion joint. Connect flexible metal conduits to
junction boxes with sufficient slack to produce a 125 mm (5 inch)
vertical drop midway between the ends of the flexible metal conduit.
Flexible metal conduit shall have a green insulated copper bonding
jumper installed. In lieu of this flexible metal conduit, expansion
and deflection couplings as specified above are acceptable.

3.8 CONDUIT SUPPORTS

A. Safe working load shall not exceed one-quarter of proof test load of
fastening devices.

B. Use pipe straps or individual conduit hangers for supporting
individual conduits.

C. Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and similar items.

D. Fasteners and Supports in Solid Masonry and Concrete:

1. Existing Construction:
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a. Steel expansion anchors not less than 6 mm (0.25-inch) bolt
size and not less than 28 mm (1.125 inch) in embedment.

b. Power set fasteners not less than 6 mm (0.25-inch) diameter
with depth of penetration not less than 75 mm (3 inch).

c. Use vibration and shock-resistant anchors and fasteners for
attaching to concrete ceilings.

E. Hollow Masonry: Toggle bolts.

F. Bolts supported only by plaster or gypsum wallboard are not
acceptable.

G. Metal Structures: Use machine screw fasteners or other devices
specifically designed and approved for the application.

H. Attachment by wood plugs, rawl plug, plastic, lead or soft metal
anchors, or wood blocking and bolts supported only by plaster is
prohibited.

I. Chain, wire, or perforated strap shall not be used to support or
fasten conduit.

J. Spring steel type supports or fasteners are prohibited for all uses
except horizontal and vertical supports/fasteners within walls.

3.9 BOX INSTALLATION

A. In addition to boxes shown, install additional boxes where needed to
prevent damage to cables and wires during pulling-in operations or
where more than the equivalent of 4-90 degree bends are necessary.

B. Locate pullboxes so that covers are accessible and easily removed.
Coordinate locations with piping and ductwork where installed above
ceilings.

C. Remove only knockouts as required. Plug unused openings. Use

threaded plugs for cast metal boxes and snap-in metal covers for sheet
metal boxes.

D. On all branch circuit junction box covers, identify the circuits with
black marker.
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PART 1

SECTION 26 05 41
UNDERGROUND ELECTRICAL CONSTRUCTION

- GENERAL

1.1 DESCRIPTION

A.

This section specifies the furnishing, installation, and connection of
underground ducts and raceways, and precast manholes and pullboxes to
form a complete underground electrical raceway system.

The terms “duct” and “conduit” are used interchangeably in this
section.

1.2 RELATED WORK

A.

Section 07 92 00, JOINT SEALANTS: Sealing of conduit penetrations.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents.

Section 31 20 11, EARTH MOVING (SHORT FORM): Trenching, backfill, and
compaction.

1.3 QUALITY ASSURANCE

A.

Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

Coordinate layout and installation of ducts, manholes, and pullboxes
with final arrangement of other utilities, site grading, and surface
features.

1.4 APPLICABLE PUBLICATIONS

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

B. National Electrical Manufacturers Association (NEMA) :

1. TC 2-03. ... Electrical Polyvinyl Chloride (PVC) Conduit
2. TC 3-04. ..., Polyvinyl Chloride (PVC) Fittings for Use
With Rigid PVC Conduit And Tubing
3. TC 6 & 8-03........... Polyvinyl Chloride (PVC) Plastic Utilities
Duct For Underground Installations
4. TC 9-04............... Fittings For Polyvinyl Chloride (PVC)
Plastic Utilities Duct For Underground Installation
C. National Fire Protection Association (NFPA):
1. JO0=11 . it e e e e National Electrical Code (NEC)
2. O National Electrical Safety Code
D. Underwriters Laboratories, Inc. (UL):
1. =07 ¢ ittt i Electrical Rigid Metal Conduit-Steel
2. 467=07 ... Grounding and Bonding Equipment
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3. 651-11. .. iiiiieeann. Schedule 40, 80, Type EB and A Rigid PVC
Conduit and Fittings

PART 2 - PRODUCTS
2.1 PRE-CAST CONCRETE MANHOLE HARDWARE
A. Cable Supports:

1. Cable arms shall be 5 mm (0.1875 inch) gauge, hot-rolled, hot-
dipped galvanized sheet steel, pressed to channel shape. Arms
shall be approximately 63 mm (2.5 inches) wide x 350 mm (14
inches) 1long.

2. Insulators for cable supports shall be porcelain, and shall be
saddle type or type that completely encircles the cable.

3. Equip each cable stanchion with one spare cable arm, with three
spare insulators for future use.

B. Ladder: Aluminum with 400 mm (16 inches) rung spacing. Provide
securely-mounted ladder for every manhole shown on drawings.

2.2 DUCTS
A. Number and sizes shall be as shown on the drawings.
B. Ducts (direct-burial):

1. Plastic duct:
a. Schedule 40 PVC conduit.

b. Duct shall be suitable for use with 75° C (167° F) rated
conductors.

2. Rigid metal conduit: UL6 and NEMA RN1 galvanized rigid metal,
half-lap wrapped with 10 mil PVC tape.

2.3 GROUNDING

A. Ground Rods and Ground Wire: Per Section 26 05 26, GROUNDING AND
BONDING FOR ELECTRICAL SYSTEMS.

2.4 WARNING TAPE

A. 4-mil polyethylene 75 mm (3 inches) wide detectable tape, red with
black letters, imprinted with “CAUTION - BURIED ELECTRIC CABLE BELOW”
or similar.

PART 3 - EXECUTION
3.1 MANHOLE INSTALLATION

A. Sump Pump: Provide 120V cord and plug connected sump pump complete
with float switch, thermal overload protection, and GFCI receptacle
mounted in NEMA 3R boxes in manholes where shown on drawings. Provide
dedicated 20 mm (0.75 inch) direct-buried conduit and conductors to
nearest electrical panelboard.

3.2 TRENCHING

A. Refer to Section 31 20 11 EARTH MOVING (SHORT FORM) for trenching,
backfilling, and compaction.

B. Before performing trenching work at existing facilities, a Ground
Penetrating Radar Survey shall be carefully performed by a certified
technician to reveal all existing underground ducts, conduits, cables,
and other utility systems.
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C. Work

with extreme care near existing ducts, conduits, and other

utilities to avoid damaging them.

D. Cut the trenches neatly and uniformly.

E. Individual conduits to be installed under existing paved areas and
roads that cannot be disturbed shall be jacked into place using rigid
metal conduit, or bored using plastic utilities duct or PVC conduit,
as approved by the Resident Engineer.

3.3 DUCT INSTALLATION

A. General Requirements:

1.

10.

11.

Ducts shall be in accordance with the NEC, as shown on the
drawings, and as specified.

Join and terminate ducts with fittings recommended by the
manufacturer.

Slope ducts to drain towards manholes, and away from building and
equipment entrances. Pitch not less than 100 mm (4 inch) in 30 M
(100 feet).

Underground conduit stub-ups and sweeps to equipment inside of
buildings shall be galvanized rigid metal conduit half-lap
wrapped with PVC tape, and shall extend a minimum of 1.5 M (5
feet) outside the building foundation. Tops of conduits below
building slab shall be minimum 610 mm (24 inches) below bottom of
slab.

Stub-ups and sweeps to building exterior walls shall be
galvanized rigid metal conduit half-lap wrapped with PVC tape,
and shall extend a minimum of 1.5 M (5 feet) away from the edge
of building.

Install insulated grounding bushings on the conduit terminations.

Radius for sweeps shall be sufficient to accomplish pulls without
damage. Minimum radius shall be six times conduit diameter.

Duct lines shall terminate at window openings in manhole walls.
All ducts shall be fitted with end bells.

Duct Identification: Place continuous strip of warning tape
approximately 300 mm (12 inches) above ducts before backfilling
trenches. Warning tape shall be preprinted with proper
identification.

Duct Sealing: Seal ducts, including spare ducts, at building
entrances and at outdoor terminations for equipment, with a
suitable non-hardening compound to prevent the entrance of
foreign objects and material, moisture, and gases.

Use plastic ties to secure cables to insulators on cable arms.
Use minimum two ties per cable per insulator.

B. Concrete-Encased Ducts:

1.
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Install concrete-encased ducts for medium-voltage systems as
shown on the drawings.

Duct banks shall be single or multiple duct assemblies encased in
concrete. Ducts shall be uniform in size and material throughout
the installation.
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3. Tops of concrete-encased ducts shall be:

a. Not less than 600 mm (24 inches) and not less than shown on
the drawings, below finished grade.

b. Not less than 750 mm (30 inches) and not less than shown on
the drawings, below roads and other paved surfaces.

c. Additional burial depth shall be required in order to
accomplish NEC-required minimum bend radius of ducts.

d. Conduits crossing under grade slab construction joints shall
be installed a minimum of 1.2 M (4 feet) below slab.

4. Extend the concrete envelope encasing the ducts not less than 75
mm (3 inches) beyond the outside walls of the outer ducts.

5. Within 3 M (10 feet} of building and manhole wall penetrations,
install reinforcing steel bars at the top and bottom of each
concrete envelope to provide protection against vertical
shearing.

6. Where new ducts and concrete envelopes are to be joined to
existing manholes, pullboxes, ducts, and concrete envelopes, make
the joints with the proper fittings and fabricate the concrete
envelopes to ensure smooth durable transitions.

7. Pour each run of concrete envelope between manholes or other
terminations in one continuous pour. If more than one pour is
necessary, terminate each pour in a vertical plane and install 19
mm (0.75 inch) reinforcing rod dowels extending 450 mm (18
inches) into concrete on both sides of joint near corners of

envelope.

8. Pour concrete so that open spaces are uniformly filled. Do not
agitate with power equipment unless approved by Resident
Engineer.

C. Direct-Burial Ducts:

1. Install direct-burial ducts only where shown on the drawings.
Provide direct-burial ducts only for low-voltage power branch
circuits.

2. Tops of ducts shall be:

a. Not less than 600 mm (24 inches) and not less than shown on
the drawings, below finished grade.

b. Not less than 750 mm (30 inches) and not less than shown on
the drawings, below roads and other paved surfaces.

c. Additional burial depth shall be required in order to
accomplish NEC-required minimum bend radius of ducts.

3. Do not kink the ducts. Compaction shall not deform the ducts.

D. Connections to Existing Manholes: For duct connections to existing
manholes, break the structure wall out to the dimensions required and
preserve the steel in the structure wall. Cut steel and extend into
the duct bank envelope. Chip the perimeter surface of the duct bank
opening to form a key or flared surface, providing a positive
connection with the duct bank envelope.

---END- - -
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SECTION 26 08 00
COMMISSIONING OF ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRIPTION
A. The requirements of this Section apply to all sections of Division 26.

B. This project will have selected building systems commissioned. The
complete list of equipment and systems to be commissioned is specified
in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. The
commissioning process, which the Contractor is responsible to execute,
is defined in Section 01 91 00 GENERAL COMMISSIONING REQUIRMENTS. A
Commissioning Agent (CxA) appointed by the VA will manage the
commissioning process.

1.2 RELATED WORK

A. Section 01 00 00 GENERAL REQUIREMENTS.

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.

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

A. This Section includes requirements for commissioning the Facility
electrical systems, related subsystems and related equipment. This
Section supplements the general requirements specified in Section 01
91 00 General Commissioning Requirements.

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more
details regarding processes and procedures as well as roles and
responsibilities for all Commissioning Team members.

1.4 DEFINITIONS

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for
definitions.

1.5 COMMISSIONED SYSTEMS

A. Commissioning of a system or systems specified in Division 26 is part
of the construction process. Documentation and testing of these
systems, as well as training of the VA’s Operation and Maintenance
personnel in accordance with the requirements of Section 01 91 00 and
of Division 26, is required in cooperation with the VA and the
Commissioning Agent.

B. The Facility electrical systems commissioning will include the systems
listed in Section 01 19 00 General Commissioning Requirements:

1.6 SUBMITTALS

A. The commissioning process requires review of selected Submittals that
pertain to the systems to be commissioned. The Commissioning Agent
will provide a list of submittals that will be reviewed by the
Commissioning Agent. This list will be reviewed and approved by the
VA prior to forwarding to the Contractor. Refer to Section 01 33 23
SHOP DRAWINGS, PRODUCT DATA, and SAMPLES for further details.

B. The commissioning process requires Submittal review simultaneously
with engineering review. Specific submittal requirements related to
the commissioning process are specified in Section 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS.
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PART 2 - PRODUCTS (NOT USED)

PART 3

- EXECUTION

3.1 CONSTRUCTION INSPECTIONS

A.

Commissioning of Electrical systems will require inspection of
individual elements of the electrical systems construction throughout
the construction period. The Contractor shall coordinate with the
Commissioning Agent in accordance with Section 01 19 00 and the
Commissioning plan to schedule electrical systems inspections as
required to support the Commissioning Process.

3.2 PRE-FUNCTIONAL CHECKLISTS

A.

The Contractor shall complete Pre-Functional Checklists to verify
systems, subsystems, and equipment installation is complete and
systems are ready for Systems Functional Performance Testing. The
Commissioning Agent will prepare Pre-Functional Checklists to be used
to document equipment installation. The Contractor shall complete the
checklists. Completed checklists shall be submitted to the VA and to
the Commissioning Agent for review. The Commissioning Agent may spot
check a sample of completed checklists. If the Commissioning Agent
determines that the information provided on the checklist is not
accurate, the Commissioning Agent will return the marked-up checklist
to the Contractor for correction and resubmission. If the
Commissioning Agent determines that a significant number of completed
checklists for similar equipment are not accurate, the Commissioning
Agent will select a broader sample of checklists for review. TIf the
Commissioning Agent determines that a significant number of the
broader sample of checklists is also inaccurate, all the checklists
for the type of equipment will be returned to the Contractor for
correction and resubmission. Refer to SECTION 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS for submittal requirements for Pre-
Functional Checklists, Equipment Startup Reports, and other
commissioning documents.

3.3 CONTRACTORS TESTS

A.

Contractor tests as required by other sections of Division 26 shall be
scheduled and documented in accordance with Section 01 00 00 GENERAL
REQUIREMENTS. All testing shall be incorporated into the project
schedule. Contractor shall provide no less than 7 calendar days’
notice of testing. The Commissioning Agent will witness selected
Contractor tests at the sole discretion of the Commissioning Agent.
Contractor tests shall be completed prior to scheduling Systems
Functional Performance Testing.

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING

A.

The Commissioning Process includes Systems Functional Performance
Testing that is intended to test systems functional performance under
steady state conditions, to test system reaction to changes in
operating conditions, and system performance under emergency
conditions. The Commissioning Agent will prepare detailed Systems
Functional Performance Test procedures for review and approval by the
Resident Engineer. The Contractor shall review and comment on the
tests prior to approval. The Contractor shall provide the required
labor, materials, and test equipment identified in the test procedure
to perform the tests. The Commissioning Agent will witness and
document the testing. The Contractor shall sign the test reports to
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verify tests were performed. See Section 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS, for additional details.

3.5 TRAINING OF VA PERSONNEL

A. Training of the VA operation and maintenance personnel is required in
cooperation with the Resident Engineer and Commissioning Agent.
Provide competent, factory authorized personnel to provide instruction
to operation and maintenance personnel concerning the location,
operation, and troubleshooting of the installed systems. Contractor
shall submit training agendas and trainer resumes in accordance with
the requirements of Section 01 19 00. The instruction shall be
scheduled in coordination with the VA Resident Engineer after
submission and approval of formal training plans. Refer to Section
01 91 00 GENERAL COMMISSIONING REQUIREMENTS and Division 26 Sections
for additional Contractor training requirements.

---END- - -
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SECTION 26 12 19

PAD-MOUNTED, LIQUID-FILLED, MEDIUM-VOLTAGE TRANSFORMERS — BID ALTERNATE NO. 1

PART 1

- GENERAL

1.1 DESCRIPTION

A.

This section specifies the furnishing, installation, connection, and
testing of the pad-mounted, liquid-filled, medium-voltage
transformers, indicated as transformers in this section.

1.2 RELATED WORK

A.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

Section 26 05 13, MEDIUM-VOLTAGE CABLES: Medium-voltage cables.

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
to ground for possible ground currents.

Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Manholes, pull-
boxes, and ducts for underground raceway systems.

1.3 QUALITY ASSURANCE

A.

Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 FACTORY TESTS

A.

Transformers shall be thoroughly tested at the factory to ensure that
there are no electrical or mechanical defects. Tests shall be
conducted as per IEEE Standards. Factory tests shall be certified. The
following tests shall be performed:

1. Perform insulation-resistance tests, winding-to-winding and each
winding-to-ground.

2. Perform turns-ratio tests at all tap positions.

Factory test shall comply with Section 26 05 11, REQUIREMENTS FOR
ELECTRICAL INSTALLATIONS, factory test.

1.5 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05
11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Include electrical ratings, nameplate data, impedance,
outline drawing with dimensions and front, top, and side
views, weight, mounting details, decibel rating, termination
information, temperature rise, no-load and full-load losses,
regulation, overcurrent protection, connection diagrams, and
accessories.

c. Complete nameplate data, including manufacturer’s name and
catalog number.

2. Manuals:
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a. When submitting the shop drawings, submit companion copies of
complete maintenance and operating manuals, including
technical data sheets, wiring diagrams, and information for
ordering replacement parts.

1) Identify terminals on wiring diagrams to facilitate
installation, maintenance, and operation.

2) Indicate on wiring diagrams the internal wiring for each
piece of equipment and interconnections between the
pieces of equipment.

3) Approvals will be based on complete submissions of
manuals, together with shop drawings.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

1) Update the manual to include any information necessitated
by shop drawing approval.

2) Show all terminal identification.

3) Include information for testing, repair, troubleshooting,
assembly, disassembly, and recommended maintenance
intervals.

4) Provide a replacement parts list with current prices.

Include a list of recommended spare parts, tools, and
instruments for testing and maintenance purposes.

B. Certifications:
1. Two weeks prior to the final inspection, submit the following
certifications.

a. Certification by the manufacturer that the transformers
conform to the requirements of the drawings and
specifications.

b. Certification by the Contractor that the transformers have

been properly installed, connected, and tested.
1.6 APPLICABLE PUBLICATIONS

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

B. American National Standards Institute (ANSI):

1. C37.47-11........... High Voltage Distribution Class Fuses
Current-Limiting Type Fuses and Fuse Disconnecting Switches
C. American Society for Testing and Materials (ASTM):
1. D3487-09............ Standard Specification for Mineral Insulating
0Oil Used in Electrical Apparatus
D. Institute of Electrical and Electronic Engineers (IEEE):
1. 48-09. ... 00 it Test Procedures and Requirements for

Alternating-Current Cable Terminations Used on Shielded Cables
Having Laminated Insulation Rated 2.5kV Through 765kV or Extruded
Insulation Rated 2.5kV Through 500kV
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PART 2

2. 386-06. ... Separable Insulated Connector Systems for

Power Distribution Systems Above 600 V

3. 592-07.....c0 i Exposed Semiconducting Shields on High-
Voltage Cable Joints and Separable Connectors

4. C2-12. ... National Electrical Safety Code

5. C57.12.00-10........ Ligquid-Immersed Distribution, Power and
Regulating Transformers

6. C57.12.10-10........ Liquid-Immersed Power Transformers

7. C57.12.25-90........ Pad-Mounted, Compartmental-Type, Self-Cooled,

Single-Phase Distribution-Transformers with Separable Insulated

High Voltage Connectors; High Voltage, 34500 Grd Y/19920 Volts

and Below; Low-Voltage 240/120 Volts; 167 kVA and Smaller

Requirements
8. C57.12.28-14........ Pad-Mounted Equipment - Enclosure Integrity
9. C57.12.34-09........ Pad-Mounted, Compartmental-Type, Self-Cooled,

Three-Phase Distribution Transformers, 5 MVA and Smaller; High
Voltage, 34.5 kV Nominal System Voltage and Below; Low Voltage,

15kV Nominal System Voltage and Below

10. C57.12.90-10........ Test Code for Liquid-Immersed Distribution,
Power, and Regulating Transformers

11. C62.11-12........... Metal-Oxide Surge Arresters for AC Power
Circuits

International Code Council (ICC):

1. IBC-15... ... International Building Code

National Electrical Manufacturers Association (NEMA) :

1. TR 1-13. .. iieen.. Transformers, Regulators, and Reactors
National Fire Protection Association (NFPA):

1. TO-14. ... i National Electrical Code (NEC)
Underwriters Laboratories Inc. (UL):

1. 467-13. ... it Grounding and Bonding Equipment

United States Department of Energy (DOE) :

1. 10 CFR Part 431..... Energy Efficiency Program for Certain
Commercial and Industrial Equipment
- PRODUCTS

2.1 GENERAL REQUIREMENTS

A.
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Transformers shall be in accordance with ANSI, ASTM, IEEE, NEMA, NFPA,

UL, as shown on the drawings, and as specified herein. Each
transformer shall be assembled as an integral unit by a single
manufacturer.

Transformers shall be complete, outdoor type, continuous duty,
integral assembly, grounded, tamper-resistant, and with ligquid-
immersed windings.

Ratings shall not be less than shown on the drawings.
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Completely fabricate transformers at the factory so that only the
external cable connections are required at the project site.

Thoroughly clean, phosphatize, and finish all the metal surfaces at
the factory with a rust-resistant primer and dark green enamel finish
coat, except where a different color is specified in Section 09 06 00,
SCHEDULE FOR FINISHES. All surfaces of the transformer that will be in
contact with the concrete pad shall be treated with corrosion-
resistant compounds and epoxy resin or a rubberized sealing compound.

2.2 COMPARTMENTS

A.

Construction:

1. Enclosures shall be weatherproof and in accordance with IEEE
C57.12.28.

2. The medium- and low-voltage compartments shall be separated with
a steel barrier that extends the full height and depth of the
compartments.

3. The compartments shall be constructed of sheet steel (gauge to

meet ANSI requirements) with bracing and with reinforcing gussets
using jig welds to assure rectangular rigidity.

4. Sufficient space shall be provided for equipment, cabling, and
terminations within the compartments.

5. Affix transformer nameplate permanently within the low-voltage
compartment. Voltage and kVA rating, connection configuration,
impedance, date of manufacture, and serial number shall be shown
on the nameplate.

Doors:

1. Provide a separate door for each compartment with provisions for
a single padlock to secure all doors. Provide each compartment
door with open-position doorstops and corrosion-resistant
tamperproof hinges welded in place. The medium-voltage
compartment door shall be mechanically prevented from opening
unless the low-voltage compartment door is open.

2. The secondary compartment door shall have a one-piece steel
handle and incorporate three-point locking mechanisms.

3. Provide a 50 mm (2 inches) size padlock for each assembly, as
approved by the Resident Engineer. Padlocks shall be keyed to the
Resident Engineer's established key set. Firmly attach the
padlock to the door assembly by a chain.

2.3 BIL RATING

A.

15 kV class equipment shall have a minimum 95 kV BIL rating.

2.4 TRANSFORMER FUSE ASSEMBLY

A. The primary fuse assembly shall be a combination of externally
replaceable Bay-O-Net liquid-immersed fuses in series with liquid-
immersed current-limiting fuses.

1. The fuses shall be concealed, hot stick removable, 50,000 A
symmetrical interrupting, non-expulsion, current-limiting primary
distribution type, of the size and voltage class as shown on the
drawings. The fuses shall operate within the fuse holder as a
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unit disconnecting means. Fuses shall be in accordance with ANSIT
C37.47.

2. Transformers shall not have internal "weak 1link" fuses that
require transformer tank cover removal for replacement.

3. For units above 500 kVA using fusing above the 50 A 15 kV and 100
A 5 kV application, a clip-mounted arrangement of the current
limiting fuses (i.e., live-front configuration) is required.

2.5 PRIMARY CONNECTIONS

A. Primary connections shall be 200 A dead-front loadbreak wells and
inserts for cable sizes shown on the drawings.

B. Surge Arresters: Distribution class, one for each primary phase,
complying with IEEE C62.11, supported from tank wall.

2.6 MEDIUM-VOLTAGE SWITCH

A. The transformer primary disconnect switch shall be an oil-immersed,
internal, gang-operated, load-interrupter type, rated at ampacity and
system voltage as shown on the drawings, with a minimum momentary
withstand rating of not less than the calculated available fault
current shown on the drawings.

B. For radial feeds, switch shall be a two-position, on-off, manual
switch located in the medium-voltage compartment and hot-stick-
operated.

2.7 MEDIUM-VOLTAGE TERMINATIONS

A. Terminate the medium-voltage cables in the primary compartment with
200 A loadbreak premolded rubber elbow connectors, suitable for
submersible applications. Elbow connectors shall have a semi-

conductive shield material covering the housing. The separable
connector system shall include the loadbreak elbow, the bushing
insert, and the bushing well. Separable connectors shall comply with
the requirements of IEEE 386, and shall be interchangeable between
suppliers. Allow sufficient slack in medium-voltage cable, ground,
and drain wires to permit elbow connectors to be moved to their
respective parking stands.

B. Ground metallic cable shield with a cable shield grounding adapter,
consisting of a solderless connector enclosed in watertight rubber
housing covering the entire assembly, bleeder wire, and ground braid.

2.8 LOW-VOLTAGE EQUIPMENT

A. Mount the low-voltage bushings, and hot stick in the low-voltage
compartment.

B. The low-voltage leads shall be brought out of the tank by epoxy
pressure tight bushings, and shall be standard arrangement.

C. Tin-plate the low-voltage neutral terminal and isolate from the
transformer tank. Provide a removable ground strap sized in accordance
with the NEC and connect between the secondary neutral and ground pad.

2.9 TRANSFORMERS

A. Transformer ratings shall be as shown on drawings. kVA ratings shown
on the drawings are for continuous duty without the use of cooling
fans.
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B. Temperature rises shall not exceed the NEMA TR 1 of 65° C (149° F) by
resistance.

C. Transformer insulating material shall be less flammable, edible-seed-
0il based, and UL listed as complying with NFPA 70 requirements for
fire point of not less than 300° C (600° F) when tested according to
ASTM D 92. Liquid shall be biodegradable and nontoxic.

D. Transformer impedance shall be not less than 4-1/2% for sizes 150 kVA
and larger.

E. Sound levels shall conform to NEMA TR 1 standards.

F. Primary and Secondary Windings for Three-Phase Transformers:
1. Primary windings shall be delta-connected.
2. Secondary windings shall be wye-connected, except where otherwise

indicated on the drawings. Provide isolated neutral bushings for
secondary wye-connected transformers.

3. Secondary leads shall be brought out through pressure-tight epoxy
bushings.

G. Primary windings shall have four 2-1/2% full-capacity voltage taps;
two taps above and two taps below rated voltage.

H. Core and Coil Assemblies:

1. Cores shall be grain-oriented, non-aging, silicon steel to
minimize losses.

2. Core and coil assemblies shall be rigidly braced to withstand the
stresses caused by rough handling during shipment, and stresses
caused by any possible short-circuit currents.

3. Coils shall be continuous-winding type without splices except for
taps. Material shall be copper.

4. Coil and core losses shall be optimum for efficient operation.

5. Primary, secondary, and tap connections shall be brazed or
pressure type.

6. Provide end fillers or tie-downs for coil windings.

I. The transformer tank, cover, and radiator gauge thickness shall not be
less than that required by ANSI.

J. Accessories:
1. Provide standard NEMA features, accessories, and the following:
No-load tap changer. Provide warning sign.

b. Lifting, pulling, and jacking facilities.

c. Globe-type valve for oil filtering and draining, including
sampling device.

d. Pressure relief valve.
e. Liquid level gauge and filling plug.
f. A grounding pad in the medium- and low-voltage compartments.
g. A diagrammatic nameplate.
h. Dial-type liquid thermometer with a maximum reading pointer
and an external reset.
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PART 3

i. Hot stick. Securely fasten hot stick within low-voltage
compartment.

2. The accessories shall be made accessible within the compartments
without disassembling trims and covers.

Transformers shall meet the energy conservation standards for
transformers per the United States Department of Energy 10 CFR Part
431.

- EXECUTION

3.1 INSTALLATION

A.

Install transformers outdoors, as shown on the drawings, in accordance
with the NEC, and as recommended by the manufacturer.

Anchor transformers with rustproof bolts, nuts, and washers not less
than 12 mm (1/2 inch) diameter, in accordance with manufacturer’s
instructions, and as shown on drawings.

Mount transformers on existing concrete slab.
Grounding:

1. Ground each transformer in accordance with the requirements of
the NEC. Install ground rods per the requirements of Section 26
05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS, to maintain
a maximum resistance of 5 ohms to ground.

2. Connect the ground rod to the ground pads in the medium- and low-
voltage compartments.

3. Install and connect the cable shield grounding adapter per the
manufacturer’s instructions. Connect the bleeder wire of the
cable shield grounding adapter to the loadbreak or deadbreak
elbow grounding point with minimum No. 14 AWG wire, and connect
the ground braid to the grounding system with minimum No. 6 AWG
bare copper wire. Use soldered or mechanical grounding connectors
listed for this purpose.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Perform manufacturer’s required field tests in accordance with the
manufacturer's recommendations. In addition, include the following:
1. Visual Inspection and Tests:

a. Compare equipment nameplate data with specifications and
approved shop drawings.

b. Inspect physical and mechanical condition. Check for damaged
or cracked bushings and liquid leaks.

c. Verify that control and alarm settings on temperature
indicators are as specified.

d. Inspect all field-installed bolted electrical connections,
using the calibrated torque-wrench method to verify tightness
of accessible bolted electrical connections, and perform
thermographic survey after energization under load.

e. Vacuum-clean transformer interior. Clean transformer
enclosure exterior.

f. Verify correct liquid level in transformer tank.
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g. Verify correct equipment grounding per the requirements of
Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL
SYSTEMS.

h. Verify the presence and connection of transformer surge
arresters, if provided.

i. Verify that the tap-changer is set at rated system voltage.
3.3 FOLLOW-UP VERIFICATION

A. Upon completion of acceptance checks, settings, and tests, the
Contractor shall demonstrate that the transformers are in good
operating condition and properly performing the intended function.

3.4 SPARE PARTS

A. Deliver the following spare parts for the project to the Resident
Engineer two weeks prior to final inspection:

1. Six insulated protective caps.

2. One spare set of medium-voltage fuses for each size and type of
fuse used in the project.

3.5 INSTRUCTION

A. The Contractor shall instruct maintenance personnel, for not less than
one 2-hour period, on the maintenance and operation of the equipment
on the date requested by the Resident Engineer.

---END- - -
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SECTION 31 20 11
EARTHWORK (SHORT FORM)

PART 1 - GENERAL
1.1 DESCRIPTION:

This section specifies the requirements for furnishing all equipment,

materials, labor and techniques for earthwork including excavation,

fill, backfill and site restoration utilizing fertilizer, seed and/or
sod.
1.2 DEFINITIONS:

A. Unsuitable Materials:

1. Fills: Topsoil, frozen materials; construction materials and
materials subject to decomposition; clods of clay and stones larger
than 3 inches; organic materials, including silts, which are
unstable; and inorganic materials, including silts, too wet to be
stable.

2. Existing Subgrade (except footings): Same materials as above
paragraph, that are not capable of direct support of slabs, pavement,
and similar items, with the possible exception of improvement by
compaction, proof rolling, or similar methods of improvement.

3. Existing Subgrade (footings only): Same as Paragraph 1, but no fill
or backfill. If materials differ from design requirements, excavate
to acceptable strata subject to Resident Engineer's approval.

B. Earthwork: Earthwork operations required within the new construction
area. It also includes earthwork required for auxiliary structures and
buildings and sewer and other trench work throughout the job site.

C. Degree of Compaction: Degree of compaction is expressed as a percentage
of maximum density obtained by the test procedure presented in ASTM D698
Method A.

D. The term fill means fill or backfill as appropriate.

1.3 RELATED WORK:

A. Materials testing and inspection during construction: Section 01 45 29,
TESTING LABORATORY SERVICES.

B. Safety Requirements: Section 00 72 00, GENERAL CONDITIONS, Article,
ACCIDENT PREVENTION.

C. Protection of existing utilities, fire protection services, existing
equipment, roads, and pavements: Section 01 00 00, GENERAL REQUIREMENTS.

1.4 CLASSIFICATION OF EXCAVATION:

A. Unclassified Excavation: Removal and disposal of pavements and other

man-made obstructions visible on the surface; utilities, and other items

including underground structures indicated to be demolished and removed;
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together with any type of materials regardless of character of material

and obstructions encountered.

1.5 MEASUREMENT AND PAYMENT FOR EXCAVATION:

Measurement: The unit of measurement for excavation and borrow will be
the cubic yard, computed by the average end area method from cross
sections taken before and after the excavation and borrow operations,
including the excavation for ditches, gutters, and channel changes, when
the material is acceptably utilized or disposed of as herein specified.
Quantities should be computed by a Registered Professional Land Surveyor
or Registered Civil Engineer, specified in Section 01 00 00, GENERAL
REQUIREMENTS. The measurement will not include the volume of subgrade
material or other material used for purposes other than directed. The
volume of overburden stripped from borrow pits and the volume of
excavation for ditches to drain borrow its, unless used as borrow
material, will not be measured for payment. The measurement will not
include the volume of any excavation performed prior to taking of

elevations and measurements of the undisturbed grade.

1.6 MEASUREMENT AND PAYMENT FOR ROCK EXCAVATION:

A.

Payment: No separate payment shall be made for rock excavation. The
contract price and time will be adjusted for overruns or underruns in
accordance with Articles, DIFFERING SITE CONDITIONS, CHANGES and
CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as applicable.

1.7 SUBMITTALS:

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.

Contractor shall submit procedure and location for disposal of unused
satisfactory material. Proposed source of borrow material. Notification
of encountering rock in the project. Advance notice on the opening of
excavation or borrow areas. Advance notice on shoulder construction for
rigid pavements.

Qualifications of the commercial testing laboratory or Contractor’s

Testing facility shall be submitted.

1.8 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 Nursery and Landscape Association (ANLA):

2004 . .0 e e American Standard for Nursery Stock
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C. American Association of State Highway and Transportation Officials

(AASHTO) :

T99-10. .t ittt iie e eeeeenn Moisture-Density Relations of Soils Using a 2.5
kg (5.5 1lb) Rammer and a 305 mm (12 inch) Drop

T180-10. . e e e eeennnn. Standard Method of Test for Moisture-Density

Relations of Soils Using a 4.54-kg [10 1b]
Rammer and a 457 mm (18 inch) Drop
D. American Society for Testing and Materials (ASTM) :

C33-03. .t iiiiiiiienann. Concrete Aggregate

D698-el.. ... Laboratory Compaction Characteristics of Soil
Using Standard Effort

D1140-00... 0. Amount of Material in Soils Finer than the No.
200 (75-micrometer) Sieve

D1556-00. ... Standard Test Method for Density and Unit Weight
of Soil in Place by the Sand-Cone Method

D1557-09. ... Laboratory Compaction Characteristics of Soil
Using Modified Effort

D2167-94 (2001) ......... Standard Test Method for Density and Unit Weight
of Soil in Place by the Rubber Balloon Method

D2487-06. e, Standard Classification of Soil for Engineering
Purposes (Unified Soil Classification System)

D6938-10. e eeeeeeeeea.. Standard Test Methods for Density of Soil and
Soil-Aggregate in Place by Nuclear Methods
(Shallow Depth)

E. Standard Specifications of Texas Department of Transportation, latest
revision.
PART 2 - PRODUCTS
2.1 MATERIALS:

A. Fills: Materials approved from on site and off site sources having a
minimum dry density of 110 pcf, a maximum Plasticity Index of 10, and a
maximum Liquid Limit of 30.

B. Granular Fill:

1. Under concrete slab, granular fill shall consist of clean, poorly
graded crushed rock, crushed gravel, or uncrushed gravel placed
beneath a building slab with or without a vapor barrier to cut off
the capillary flow of pore water to the area immediately below. Fine
aggregate grading shall conform to ASTM C33 with a maximum of 3
percent by weight passing ASTM D1140, No. 200 sieve, or 1-1/2 inches

and no more than 2 percent by weight passing the No. 4 size sieve.
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2. Bedding for sanitary and storm sewer pipe, crushed stone or gravel
graded from 1/2 inch No. 4.

C. Fertilizer: (5-10-5) delivered to site in unopened containers that
clearly display the manufacturer's label, indicating the analysis of the
contents.

D. Seed: Grass mixture comparable to existing turf delivered to site in
unopened containers that clearly display the manufacturer's label,
indicating the analysis of the contents.

E. Sod: Comparable species with existing turf. Use State Certified or State
Approved sod when available. Deliver sod to site immediately after
cutting and in a moist condition. Thickness of cut must be 13/4 inch to
1 1/4 inches excluding top growth. There shall be no broken pads and
torn or uneven ends

F. Requirements For Offsite Soils: Offsite soils brought in for use as
backfill shall be tested for TPH, BTEX and full TCLP including
ignitability, corrosivity and reactivity. Backfill shall contain less
than 100 parts per million (ppm) of total hydrocarbons (TPH) and less
than 10 ppm of the sum of Benzene, Toleune, Ethyl Benzene, and Xylene
(BTEX) and shall not fail the TCLP test. TPH concentrations shall be
determined by using EPA 600/4-79/020 Method 418.1. BTEX concentrations
shall be determined by using EPA SW-846.3-3a Method5030/8020. TCLP
shall be performed in accordance with EPA SW-846.3-3a Method 1311.
Provide Borrow Site Testing for TPH, BTEX and TCLP from a composite
sample of material from the borrow site, with at least one test from
each borrow site. Material shall not be brought on site until tests have
been approved by the Resident Engineer.

G. Buried Warning and Identification Tape: Polyethylene plastic with a
metallic core or metallic-faced, acid- and alkali-resistant polyethylene
plastic warning tape manufactured specifically for warning and
identification of buried utility lines. Provide tape on rolls, 3 inch
minimum width, color coded as specific below for the intended utility
with warning and identification imprinted in bold black letters
continuously over the entire tape length. Warning and identification to
read, “CAUTION, BURIED (intended service) LINE BELOW” or similar
wording. Color and printing shall be permanent, Unaffected by moisture

or soil. Warning tape color codes:

Red: Electric
Yellow: Gas, 0il, Dangerous Materials
Orange: Telephone and Other Communications
Blue: Water Systems
Green: Sewer Systems
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White: Steam Systems
Gray: Compressed Air

H. Warning Tape for Metallic Piping: Acid and alkali-resistant
polyethylene plastic tape conforming to the width, color, and printing
requirements specified above. Minimum thickness of tape shall be 0.003
inch. Tape shall have a minimum strength of 1500 psi lengthwise, and
1250 psi crosswise, with a maximum 350 percent elongation.

I. Detectable Warning Tape for Non-Metallic Piping: Polyethylene plastic
tape conforming to the width, color, and printing requirements specified
above. Minimum thickness of the tape shall be 0.004 inch. Tape shall
have a minimum strength of 1500 psi lengthwise and 1250 psi crosswise.
Tape shall be manufactured with integral wires, foil backing, or other
means of enabling detection by a metal detector when tape is buried up
to 3 feet deep. Encase metallic element of the tape in a protective
jacket or provide with other means of corrosion protection.

J. Detection Wire For Non-Metallic Piping: Detection wire shall be

Insulated single strand, solid copper with a minimum of 12 AWG.

PART 3 - EXECUTION
3.1 SITE PREPARATION:

A. Clearing: Clearing within the limits of earthwork operations as
described or designated by the Resident Engineer. Work includes removal
of trees, shrubs, fences, foundations, incidental structures, paving,
debris, trash and any other obstructions. Remove materials from the
Medical Center Cemetery Property.

B. Grubbing: Remove stumps and roots 3 inches and larger diameter.
Undisturbed sound stumps, roots up to 3 inches diameter, and
nonperishable solid objects which will be a minimum of 3 feet below
subgrade or finished embankment may be left

C. Trees and Shrubs: Trees and shrubs, not shown for removal, may be
removed from the areas within 15 feet of new construction and 7’-6") of
utility lines if such removal is approved in advance by the Resident
Engineer. Remove materials from the Medical Center. Box, and otherwise
protect from damage, existing trees and shrubs which are not shown to be
removed in the construction area. Repailr immediately damage to existing
trees and shrubs by trimming, cleaning and painting damaged areas,
including the roots, in accordance with standard industry horticultural
practice for the geographic area and plant species. Building materials
shall not be stored closer to trees and shrubs that are to remain, than

the farthest extension of their limbs.
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Stripping Topsoil: Unless otherwise indicated on the drawings, the
limits of earthwork operations shall extend anywhere the existing grade
is filled or cut or where construction operations have compacted or
otherwise disturbed the existing grade or turf. Strip topsoil as defined
herein, or as indicated in the geotechnical report, from within the
limits of earthwork operations as specified above unless specifically
indicated or specified elsewhere in the specifications or shown on the
drawings. Topsoil shall be fertile, friable, natural topsoil of loamy
character and characteristic of the locality. Topsoil shall be capable
of growing healthy horticultural crops of grasses. Stockpile topsoil and
protect as directed by the Resident Engineer. Eliminate foreign
material, such as weeds, roots, stones, subsoil, frozen clods, and
similar foreign materials, larger than 1/2 cubic foot in volume, from
soil as it is stockpiled. Retain topsoil on the station. Remove foreign
materials larger than 2 inches in any dimension from topsoil used in
final grading. Topsoil work, such as stripping, stockpiling, and similar
topsoil work, shall not, under any circumstances, be carried out when
the soil is wet so that the tilth of the soil will be destroyed.
Disposal: All materials removed from the property shall be disposed of
at a legally approved site, for the specific materials, and all removals
shall be in accordance with all applicable Federal, State and local

regulations. No burning of materials is permitted onsite.

3.2 EXCAVATION:

A.

Shoring, Sheeting and Bracing: Shore, brace, or slope to it's angle of
repose banks of excavations to protect workmen, banks, adjacent paving,
structures, and utilities, in compliance with OSHA requirements.

1. Extend shoring and bracing to the bottom of the excavation. Shore
excavations that are carried below the elevations of adjacent
existing foundations.

2. If the bearing of any foundation is disturbed by excavating, improper
shoring or removal of shoring, placing of backfill, and similar
operations, provide a concrete fill support under disturbed
foundations, as directed by Resident Engineer, at no additional cost
to the Government. Do not remove shoring until permanent work in
excavation has been inspected and approved by Resident Engineer.

Excavation Drainage: Operate pumping equipment as required, to keep

excavations free of water and subgrades dry, firm, and undisturbed until

approval of permanent work has been received from Resident Engineer.

When subgrade for foundations has been disturbed by water, remove the

disturbed material to firm undisturbed material after the water is

brought under control. Replace disturbed subgrade in trenches by
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mechanically tamped sand or gravel. When removed disturbed material is

located where it is not possible to install and properly compact

disturbed subgrade material with mechanically compacted sand or gravel,

the Resident Engineer should be contacted to consider the use of

flowable fill. Groundwater flowing toward or into excavations shall be

controlled to prevent sloughing of excavation slopes and walls, boils,

uplift and heave in the excavation and to eliminate interference with

orderly progress of construction. French drains, sumps, ditches or

trenches will not be permitted within 3 feet of the foundation of any

structure, except with specific written approval, and after specific

contractual provisions for restoration of the foundation area have been

made. Control measures shall be taken by the time the excavation

reaches the water level in order to maintain the integrity of the in

situ material. While the excavation is open, the water level shall be

maintained continuously, at least 2 feet below the working level.

Operate dewatering system continuously until construction work below

existing water levels is complete. Submit performance records weekly.

Blasting: Blasting shall not be permitted.

D. Building Earthwork:

1. Excavation shall be accomplished as required by drawings and
specifications.

2. Excavate foundation excavations to solid undisturbed subgrade.

3. Remove loose or soft material to solid bottom.

4. Fill excess cut under footings or foundations with 3000 psi concrete,
poured separately from the footings.

3. Do not tamp earth for backfilling in footing bottoms, except as
specified.

E. Trench Earthwork:

1. Utility trenches (except sanitary and storm sewer):

a. Excavate to a width as necessary for sheeting and bracing and
proper performance of the work.

b. Grade bottom of trenches with bell-holes, shaped to provide a
uniform bearing.

c. Support piping on suitable undisturbed earth unless a mechanical
support is shown. Unstable material removed from the bottom of the
trench or excavation shall be replaced with select granular
material placed in layers not exceeding 6 inches loose thickness.

d. The length of open trench in advance of pipe laying shall not be

greater than is authorized by the Resident Engineer.
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e. Provide buried utility lines with utility identification tape.
Bury tape 24 inches below finished grade; under pavements and
slabs, bury tape 6 inches below top of subgrade

f. Bury detection wire directly above non-metallic piping at a
distance not to exceed 12 inches above the top of pipe. The wire
shall extend continuously and unbroken, from manhole to manhole.
The ends of the wire shall terminate inside the manholes at each
end of the pipe, with a minimum of 3 feet of wire, coiled,
remaining accessible in each manhole. The wire shall remain
insulated over it's entire length. The wire shall enter manholes
between the top of the corbel and the frame, and extend up through
the chimney seal between the frame and the chimney seal. For
force mains, the wire shall terminate in the valve pit at the pump
station end of the pipe.

g. Bedding shall be of the type and thickness shown. Initial backfill
material shall be placed and compacted with approved tampers to a
height of at least one foot above the utility pipe or conduit.

The backfill shall be brought up evenly on both sides of the pipe

for the full length of the pipe. Care shall be taken to ensure

thorough compaction of the f£fill under the haunches of the pipe.

Except as specified otherwise in the individual piping section,

provide bedding for buried piping in accordance with AWWA C600,

Type 4, except as specified herein. Backfill to top of pipe shall

be compacted to 95 percent of ASTM D 698 maximum density. Plastic

piping shall have bedding to spring line of pipe. Provide
materials as follows:

1) Class II: Coarse sands and gravels with maximum particle size
of 1.5 inches, including various graded sands and gravels
containing small percentages of fines, generally granular and
noncohesive, either wet or dry. Soil Types GW, GP, SW, and SP
are included in this class as specified in ASTM D 2487.

2. Sanitary and storm sewer trenches:

a. Trench width below a point 6 inches above top of the pipe shall be
24 inches for up to and including 12 inches diameter and the pipe
diameter plus 24 inches for pipe larger than 12 inches. Width of
trench above that level shall be as necessary for sheeting and
bracing and proper performance of the work.

b. The bottom quadrant of the pipe shall be bedded on suitable
undisturbed soil or granular fill. Unstable material removed from

the bottom of the trench or excavation shall be replaced with
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select granular material placed in layers not exceeding 6 inches

loose thickness.

1) Undisturbed: Bell holes shall be no larger than necessary for
jointing. Backfill up to a point 12 inches above top of pipe
shall be clean earth placed and tamped by hand.

2) Granular Fill: Depth of fill shall be a minimum of 3 inches
plus one-sixth of pipe diameter below the pipe of 12 inches
above top of pipe. Place and tamp fill material by hand.

c. Place and compact as specified the remainder of backfill using
acceptable excavated materials. Do not use unsuitable materials.

d. Use granular fill for bedding where rock or rocky materials are
excavated.

e. Provide buried utility lines with utility identification tape.
Bury tape 24 inches below finished grade; under pavements and
slabs, bury tape 6 inches below top of subgrade

f. Bury detection wire directly above non-metallic piping at a
distance not to exceed 12 inches above the top of pipe. The wire
shall extend continuously and unbroken, from manhole to manhole.
The ends of the wire shall terminate inside the manholes at each
end of the pipe, with a minimum of 3 feet of wire, coiled,
remaining accessible in each manhole. The wire shall remain
insulated over its entire length. The wire shall enter manholes
between the top of the corbel and the frame, and extend up through
the chimney seal between the frame and the chimney seal. For
force mains, the wire shall terminate in the valve pit at the pump
station end of the pipe.

g. Bedding shall be of the type and thickness shown. Initial backfill
material shall be placed and compacted with approved tampers to a
height of at least one foot above the utility pipe or conduit.

The backfill shall be brought up evenly on both sides of the pipe

for the full length of the pipe. Care shall be taken to ensure

thorough compaction of the fill under the haunches of the pipe.

Except as specified otherwise in the individual piping section,

provide bedding for buried piping in accordance with AWWA C600,

Type 4, except as specified herein. Backfill to top of pipe shall

be compacted to 95 percent of ASTM D698 maximum density. Plastic

piping shall have bedding to spring line of pipe. Provide
materials as follows:

1) Class I: Angular, 0.25 to 1.5 inches, graded stone, including
a number of fill materials that have regional significance such

as coral, slag, cinders, crushed stone, and crushed shells.
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2) Class II: Coarse sands and gravels with maximum particle size
of 1.5 inches, including various graded sands and gravels
containing small percentages of fines, generally granular and
noncohesive, either wet or dry. Soil Types GW, GP, SW, and SP
are included in this class as specified in ASTM D2487.

Site Earthwork: Excavation shall be accomplished as required by drawings
and specifications. Remove subgrade materials that are determined by the
Resident Engineer as unsuitable, and replace with acceptable material.
When unsuitable material is encountered and removed, the contract price
and time will be adjusted in accordance with Articles, DIFFERING SITE
CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as
applicable. Adjustments to be based on meters (yardage) in cut section
only.

Finished elevation of subgrade shall be as follows:

1. Pavement Areas - bottom of the pavement or base course as applicable.
2. Planting and Lawn Areas - 4 inches below the finished grade, unless

otherwise specified or indicated on the drawings.

3.3 FILLING AND BACKFILLING:

A.

General: Do not fill or backfill until all debris, unsatisfactory soil
materials, obstructions, and deleterious materials have been removed
from the excavation. Proof-roll exposed subgrades with a fully loaded
dump truck. Use excavated materials or borrow for fill and backfill, as
applicable. Do not use unsuitable excavated materials. Do not backfill
until foundation walls have been completed above grade and adequately
braced, waterproofing or damp proofing applied, and pipes coming in
contact with backfill have been installed, and inspected and approved by
Resident Engineer.

Proof-rolling Existing Subgrade: - Proof rolling shall be done on an
exposed subgrade free of surface water which would promote degradation
of an otherwise acceptable subgrade. After stripping, proof roll the
existing subgrade with six passes of a loaded dump truck or a 15 ton
pneumatic-tired roller. Operate the truck or roller in a systematic
manner to ensure the number of passes over all areas, and at speeds
between 2 1/2 to 3 1/2 mph. When proof rolling, one-half of the passes
made with the roller shall be in a direction perpendicular to the other
passes. Notify the Resident Engineer a minimum of 3 days prior to proof
rolling. Proof rolling shall be performed in the presence of the
Resident Engineer. Rutting or pumping of material shall be undercut as
directed by the Resident Engineer and replaced with fill and backfill

material.
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Placing: Place material in horizontal layers not exceeding 8 inches in
loose depth and then compacted. Do not place material on surfaces that
are muddy, frozen, or contain frost.

Compaction: Use approved equipment (hand or mechanical) well suited to
the type of material being compacted. Do not operate mechanized
vibratory compaction equipment within 10 feet of new or existing
building walls without the prior approval of the Resident Engineer.
Moisten or aerate material as necessary to provide the moisture content
that will readily facilitate obtaining the specified compaction with the
equipment used. Compact each layer to not less than 95 percent of the
maximum density determined in accordance with the following test method
ASTM D698. Backfill adjacent to any and all types of structures shall be
placed and compacted to at least 95 percent laboratory maximum density
for cohesive materials or 95 percent laboratory maximum density for
cohesionless materials to prevent wedging action or eccentric loading

upon or against the structure.

3.4 GRADING:

A.

General: Uniformly grade the areas within the limits of this section,
including adjacent transition areas. Smooth the finished surface within
specified tolerance. Provide uniform levels or slopes between points
where elevations are indicated, or between such points and existing
finished grades. Provide a smooth transition between abrupt changes in
slope.

Cut rough or sloping rock to level beds for foundations. In unfinished
areas fill low spots and level off with coarse sand or fine gravel.
Slope backfill outside the building away from the building walls for a
minimum distance of 10 feet at a minimum five percent (5%) slope unless
shown otherwise.

The finished grade shall be 6 inches below bottom line of windows or
other building wall openings unless greater depth is shown.

Place crushed stone or gravel fill under concrete slabs on grade tamped
and leveled. The thickness of the fill shall be 6 inches, unless
otherwise indicated.

Finish subgrade in a condition acceptable to the Resident Engineer at
least one day in advance of the paving operations. Maintain finished
subgrade in a smooth and compacted condition until the succeeding
operation has been accomplished. Scarify, compact, and grade the
subgrade prior to further construction when approved compacted subgrade
is disturbed by contractor's subsequent operations or adverse weather.
Grading for Paved Areas: Provide final grades for both subgrade and base

course to +/- 0.25 inches of indicated grades.
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3.5 LAWN AREAS:

A.

General: Harrow and till to a depth of 4 inches, new or existing lawn
areas to remain, which are disturbed during construction. Establish
existing or design grades by dragging or similar operations. Do not
carry out lawn areas earthwork out when the soil is wet so that the
tilth of the soil will be destroyed. Plant bed must be approved by
Resident Engineer before seeding or sodding operation begins.

Finished Grading: Begin finish grading after rough grading has had
sufficient time for settlement. Scarify subgrade surface in lawn areas
to a depth of 4 inches. Apply topsoil so that after normal compaction,
dragging and raking operations (to bring surface to indicated finish
grades) there will be a minimum of 4 inches of topsoil over all lawn
areas; make smooth, even surface and true grades, which will not allow
water to stand at any point. Shape top and bottom of banks to form
reverse curves in section; make junctions with undisturbed areas to
conform to existing topography. Solid lines within grading limits
indicate finished contours. Existing contours, indicated by broken lines
are believed approximately correct but are not guaranteed.

Fertilizing: Incorporate fertilizer into the soil to a depth of 4 inches
at a rate of 25 pounds per 1000 square feet.

Seeding: Seed at a rate 4 pounds per 1000 square feet or as recommend by
the distributor and accomplished only during periods when uniform
distribution may be assured. Lightly rake seed into bed immediately
after seeding. Roll seeded area immediately with a roller not to exceed
150 pounds per foot of roller width.

Sodding: Topsoil shall be firmed by rolling and during periods of high
temperature the topsoil shall be watered lightly immediately prior to
laying sod. Sod strips shall be tightly butted at the ends and staggered
in a running bond fashion. Placement on slopes shall be from the bottom
to top of slope with sod strips running across slope. Secure sodded
slopes by pegging or other approved methods. Roll sodded area with a
roller not to exceed 150 pounds per foot of the roller width to improve
contact of sod with the soil.

Watering: The contractor shall coordinate with the Resident Engineer for
having adequate water available at the site. As sodding is completed in
any one section, the entire sodded area shall be thoroughly irrigated by
the contractor, to a sufficient depth, that the underside of the new sod
pad and soil, immediately below sod, is thoroughly wet. The contractor
will be responsible for sod after installation until the project has

been accepted.
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3.6 DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIAL:

A. Disposal: Remove surplus satisfactory soil and waste material, including
unsatisfactory soil, trash, and debris, and legally dispose of it off
Medical Center property.

3.7 CLEAN-UP:
Upon completion of earthwork operations, clean areas within contract
limits, remove tools, and equipment. Provide site clear, clean, free of
debris, and suitable for subsequent construction operations. Remove

debris, rubbish, and excess material from the Medical Center Property.

---END- - -
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SECTION 33 08 00
COMMISSIONING OF SITE UTILITY SYSTEMS

PART 1 - GENERAL
1.1 DESCRIPTION
A. The requirements of this Section apply to all sections of Division 31.

B. This project will have selected building systems commissioned. The
complete list of equipment and systems to be commissioned is specified
in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. The
commissioning process, which the Contractor is responsible to execute,
is defined in Section 01 91 00 GENERAL COMMISSIONING REQUIRMENTS. A
Commissioning Agent (CxA) appointed by the VA will manage the
commissioning process.

1.2 RELATED WORK

A. Section 01 00 00 GENERAL REQUIREMENTS.

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.

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

A. This Section includes requirements for commissioning the Facility site
utilities systems, related subsystems and related equipment. This
Section supplements the general requirements specified in Section 01
91 00 General Commissioning Requirements.

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more
details regarding processes and procedures as well as roles and
responsibilities for all Commissioning Team members.

1.4 DEFINITIONS

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for
definitions.

1.5 COMMISSIONED SYSTEMS

A. Commissioning of a system or systems specified in Division 31 is part
of the construction process. Documentation and testing of these
systems, as well as training of the VA’s Operation and Maintenance
personnel in accordance with the requirements of Section 01 91 00 and
of Division 31, is required in cooperation with the VA and the
Commissioning Agent.

B. The Facility site utilities systems commissioning will include the
systems listed in Section 01 19 00 General Commissioning Requirements:

1.6 SUBMITTALS

A. The commissioning process requires review of selected Submittals that
pertain to the systems to be commissioned. The Commissioning Agent
will provide a list of submittals that will be reviewed by the
Commissioning Agent. This list will be reviewed and approved by the
VA prior to forwarding to the Contractor. Refer to Section 01 33 23
SHOP DRAWINGS, PRODUCT DATA, and SAMPLES for further details.

B. The commissioning process requires Submittal review simultaneously
with engineering review. Specific submittal requirements related to
the commissioning process are specified in Section 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS.
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PART 2 - PRODUCTS (NOT USED)

PART 3

- EXECUTION

3.1 CONSTRUCTION INSPECTIONS

A.

Commissioning of Site Utility systems will require inspection of
individual elements of the site utility systems construction
throughout the construction period. The Contractor shall coordinate
with the Commissioning Agent in accordance with Section 01 19 00 and
the Commissioning plan to schedule site utility systems inspections as
required to support the Commissioning Process.

3.2 PRE-FUNCTIONAL CHECKLISTS

A.

The Contractor shall complete Pre-Functional Checklists to verify
systems, subsystems, and equipment installation is complete and
systems are ready for Systems Functional Performance Testing. The
Commissioning Agent will prepare Pre-Functional Checklists to be used
to document equipment installation. The Contractor shall complete the
checklists. Completed checklists shall be submitted to the VA and to
the Commissioning Agent for review. The Commissioning Agent may spot
check a sample of completed checklists. If the Commissioning Agent
determines that the information provided on the checklist is not
accurate, the Commissioning Agent will return the marked-up checklist
to the Contractor for correction and resubmission. If the
Commissioning Agent determines that a significant number of completed
checklists for similar equipment are not accurate, the Commissioning
Agent will select a broader sample of checklists for review. TIf the
Commissioning Agent determines that a significant number of the
broader sample of checklists is also inaccurate, all the checklists
for the type of equipment will be returned to the Contractor for
correction and resubmission. Refer to SECTION 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS for submittal requirements for Pre-
Functional Checklists, Equipment Startup Reports, and other
commissioning documents.

3.3 CONTRACTORS TESTS

A.

Contractor tests as required by other sections of Division 31 shall be
scheduled and documented in accordance with Section 01 00 00 GENERAL
REQUIREMENTS. All testing shall be incorporated into the project
schedule. Contractor shall provide no less than 7 calendar days’
notice of testing. The Commissioning Agent will witness selected
Contractor tests at the sole discretion of the Commissioning Agent.
Contractor tests shall be completed prior to scheduling Systems
Functional Performance Testing.

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING

A.

The Commissioning Process includes Systems Functional Performance
Testing that is intended to test systems functional performance under
steady state conditions, to test system reaction to changes in
operating conditions, and system performance under emergency
conditions. The Commissioning Agent will prepare detailed Systems
Functional Performance Test procedures for review and approval by the
Resident Engineer. The Contractor shall review and comment on the
tests prior to approval. The Contractor shall provide the required
labor, materials, and test equipment identified in the test procedure
to perform the tests. The Commissioning Agent will witness and
document the testing. The Contractor shall sign the test reports to
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verify tests were performed. See Section 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS, for additional details.

3.5 TRAINING OF VA PERSONNEL

A. Training of the VA operation and maintenance personnel is required in
cooperation with the Resident Engineer and Commissioning Agent.
Provide competent, factory authorized personnel to provide instruction
to operation and maintenance personnel concerning the location,
operation, and troubleshooting of the installed systems. Contractor
shall submit training agendas and trainer resumes in accordance with
the requirements of Section 01 19 00. The instruction shall be
scheduled in coordination with the VA Resident Engineer after
submission and approval of formal training plans. Refer to Section
01 91 00 GENERAL COMMISSIONING REQUIREMENTS and Division 31 Sections
for additional Contractor training requirements.

---END- - -

2015.146.000 4/8/2016
COMMISSIONING OF SITE UTILITY SYSTEMS 33 08 00 - 3






	00 00 00_COVER
	01 00 00 - GENERAL REQUIREMENTS
	01 33 23 - SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES
	01 35 26 - SAFETY REQUIREMENTS
	07 84 00 - FIRESTOPPING
	07 92 00 - JOINT SEALANTS
	09 91 00 - PAINTING
	26 05 11 USER-REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
	26 05 13 USER-MEDIUM-VOLTAGE CABLES
	26 05 19 USER-LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	26 05 26 USER-GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
	26 05 33 USER-RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
	26 05 41 USER-UNDERGROUND ELECTRICAL CONSTRUCTION
	26 08 00 USER-COMMISSIONING OF ELECTRICAL SYSTEMS
	26 12 19 USER-PAD-MOUNTED, LIQUID-FILLED, MEDIUM-VOLTAGE TRANSFORMERS
	31 20 11- EARTHWORK (SHORT FORM)
	33 08 00 USER-COMMISSIONING OF SITE UTILITY SYSTEMS
	Table of Contents



