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SECTI ON 00 01 15
LI ST OF DRAW NG SHEETS

The drawings listed below accompanying this specification form a part of
the contract.

Drawing No. Title
E-100 Overall Site Plan
ES101 Electrical Site Plan - West
ES102 Electrical Site Plan - East
E-601 Power Riser Diagram
E-602 Electrical Schedules

- --END- - -
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SECTI ON 01 00 00
GENERAL REQUI REMENTS

1.1 GENERAL | NTENTI ON

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 PRQJECT 568-12-110, UPGRADE

TRANSFORMERS, as required by drawings and specifications.

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

Medical Center Engineering Officer.

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.

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

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

maintain a presence at the work site whenever the general or

subcontractors are present.

Training:

1. All employees of general contractor or subcontractors shall have the
10-hour OSHA certified Construction Safety course and/or other
relevant competency training, as determined by VA COTR.

1.2 STATEMENT OF BID | TEM S)

A.

ITEM 1, GENERAL CONSTRUCTION, Installation of new electrical
transformers and related work, necessary removal of existing structures
and construction and certain other items as shown on plans and
specifications.

1.3 CONSTRUCTI ON SECURI TY REQUI REMENTS

A.

B.

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.

Security Procedures:

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

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

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

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

1.4 FI RE SAFETY

A

Applicable Publications: Publications listed below form part of this
Article to extent referenced. Publications are referenced in text by
basic designations only.
1. American Society for Testing and Materials (ASTM):
E84-2009............. Surface Burning Characteristics of Building
Materials
2. National Fire Protection Association (NFPA):

10-2010. .- o oo ool Standard for Portable Fire Extinguishers

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

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

70-2011. ... ... National Electrical Code

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

Alteration, and Demolition Operations
3. Occupational Safety and Health Administration (OSHA):

29 CFR 1926.......... Safety and Health Regulations for Construction
Fire Safety Plan: Establish and maintain a fire protection program in
accordance with 29 CFR 1926. Prior to start of work, prepare a plan
detailing project-specific fire safety measures, including periodic
status reports, and submit to Project Engineer for review for compliance
with contract requirements in accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA AND SAMPLES Prior to any worker for the
contractor or subcontractors beginning work, they shall undergo a safety
briefing provided by the general contractor’s competent person per OSHA
requirements. This briefing shall include information on the
construction limits, VAMC safety guidelines, means of egress, break
areas, work hours, locations of restrooms, use of VAMC equipment, etc.
Documentation shall be provided to the Resident Engineer that
individuals have undergone contractor’s safety briefing.
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Site and Building Access: Maintain free and unobstructed access to
facility emergency services and for fire, police and other emergency
response forces in accordance with NFPA 241.

Separate temporary facilities, such as trailers, storage sheds, and

dumpsters, from existing buildings and new construction by distances in

accordance with NFPA 241. For small facilities with less than 6 m (20

feet) exposing overall length, separate by 3m (10 feet).

Temporary Construction Partitions:

1. Install and maintain temporary construction partitions to provide
smoke-tight separations between construction areas and adjoining
areas. Construct partitions of gypsum board or treated plywood (flame
spread rating of 25 or less in accordance with ASTM E84) on both
sides of fire retardant treated wood or metal steel studs. Extend the
partitions through suspended ceilings to floor slab deck or roof.
Seal joints and penetrations. At door openings, install Class C, %
hour fire/smoke rated doors with self-closing devices.

2. Close openings in smoke barriers and fire-rated construction to
maintain fire ratings. Seal penetrations with listed through-
penetration firestop materials In accordance with Section 07 84 00,
FIRESTOPPING.

Temporary Heating and Electrical: Install, use and maintain

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

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

paths from exits to roads. Minimize disruptions and coordinate with

Project Engineer.

Egress Routes for Construction Workers: Maintain free and unobstructed

egress. Inspect daily.

Fire Extinguishers: Provide and maintain extinguishers in construction

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

241 and NFPA 10.

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

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

Existing Fire Protection: Do not impair automatic sprinklers, smoke and

heat detection, and fire alarm systems, except for portions immediately

under construction, and temporarily for connections. Provide fire watch
for impairments more than 4 hours in a 24-hour period. Request
interruptions in accordance with Article, OPERATIONS AND STORAGE AREAS,
and coordinate with Project Engineer. All existing or temporary fire
protection systems (fire alarms, sprinklers) located in construction
areas shall be tested as coordinated with the medical center. Parameters
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for the testing and results of any tests performed shall be recorded by
the medical center and copies provided to the Resident Engineer.

Smoke Detectors: Prevent accidental operation. Remove temporary covers
at end of work operations each day. Coordinate with Project Engineer.
Hot Work: Perform and safeguard hot work operations in accordance with
NFPA 241 and NFPA 51B. Obtain permits from facility Fire Department
daily. Designate contractor®s responsible project-site fire prevention
program manager to permit hot work.

Fire Hazard Prevention and Safety Inspections: Inspect entire
construction area daily. Document inspections on daily logs.

Smoking: Smoking is prohibited in and adjacent to construction areas
inside existing buildings and additions under construction. In separate
and detached buildings under construction, smoking is prohibited except
in designated smoking rest areas.

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

Perform other construction, alteration and demolition operations in
accordance with 29 CFR 1926.

1.5 OPERATI ONS AND STORAGE AREAS

A.

The Contractor shall confine all operations (including storage of
materials) on Government premises to areas authorized or approved by the
Contracting Officer. The Contractor shall hold and save the Government,
its officers and agents, free and harmless from liability of any nature
occasioned by the Contractor®s performance.

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

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

. The Contractor shall, under regulations prescribed by the Contracting

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

Working space and space available for storing materials shall be as
determined by the Resident Engineer.

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

Execute work so as to interfere as little as possible with normal
functioning of Medical Center as a whole, including operations of
utility services, fire protection systems and any existing equipment,
and with work being done by others. Use of equipment and tools that
transmit vibrations and noises through the building structure, are not
permitted in buildings that are occupied, during construction, jointly
by patients or medical personnel, and Contractor®s personnel, except as
permitted by Resident Engineer where required by limited working space.
1. Do not store materials and equipment in other than assigned areas.

G. Utilities Services: Where necessary to cut existing pipes, electrical

wires, conduits, cables, etc., of utility services, or of fire
protection systems or communications systems (except telephone), they
shall be cut and capped at suitable places where shown; or, in absence
of such indication, where directed by Resident Engineer.

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

Buildings adjacent to construction areas will be occupied during
performance of work; but immediate areas of alterations will be vacated.
Contractor shall take all measures and provide all material necessary
for protecting existing equipment and property in affected areas of
construction against dust and debris, so that equipment and affected
areas to be used in the Medical Centers operations will not be hindered.
Contractor shall permit access to Department of Veterans Affairs
personnel and patients through other construction areas which serve as
routes of access to such affected areas and equipment. Coordinate
alteration work in areas occupied by Department of Veterans Affairs so
that Medical Center operations will continue during the construction
period.
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Utilities Services: Maintain existing utility services for Medical
Center at all times. Provide temporary facilities, labor, materials,
equipment, connections, and utilities to assure uninterrupted services.
Where necessary to cut existing water, steam, gases, sewer or air pipes,
or conduits, wires, cables, etc. of utility services or of fire
protection systems and communications systems (including telephone),
they shall be cut and capped at suitable places where shown; or, in
absence of such indication, where directed by Resident Engineer.

1. No utility service such as water, gas, steam, sewers or electricity,
or fire protection systems and communications systems may be
interrupted without prior approval of Resident Engineer. Electrical
work shall be accomplished with all affected circuits or equipment
de-energized. When an electrical outage cannot be accomplished, work
on any energized circuits or equipment shall not commence without the
Medical Center Director’s prior knowledge and written approval.

2. Contractor shall submit a request to interrupt any such services to
Resident Engineer, In writing, 48 hours in advance of proposed
interruption. Request shall state reason, date, exact time of, and
approximate duration of such interruption.

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

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

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

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

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

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

be abandoned but are not required to be entirely removed, shall be
sealed, capped or plugged. The lines shall not be capped in finished
areas, but shall be removed and sealed, capped or plugged in ceilings,
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within furred spaces, in unfinished areas, or within walls or

partitions; so that they are completely behind the finished surfaces.

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.

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

Coordinate the work for this contract with other construction operations

as directed by Resident Engineer. This includes the scheduling of

traffic and the use of roadways, as specified in Article, USE OF

ROADWAYS.

1.6 ALTERATI ONS

A

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

1. Existing condition and types of resilient flooring, doors, windows,
walls and other surfaces not required to be altered.

2. Existence and conditions of items such as plumbing fixtures and
accessories, electrical fixtures, equipment, venetian blinds, shades,
etc., required by drawings to be either reused or relocated, or both.

3. Shall note any discrepancies between drawings and existing conditions
at site.

4_ Shall designate areas for working space, materials storage and routes
of access to areas within buildings where alterations occur and which
have been agreed upon by Contractor and Resident Engineer.

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

found during this survey to be nonexistent, or in opinion of Resident

Engineer, to be in such condition that their use is impossible or

impractical, shall be furnished and/or replaced by Contractor with new

items in accordance with specifications which will be furnished by

Government. Provided the contract work is changed by reason of this

subparagraph B, the contract will be modified accordingly, under

provisions of clause entitled "DIFFERING SITE CONDITIONS"™ (FAR 52.236-2)

and "CHANGES" (FAR 52.243-4 and VAAR 852.236-88).

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

the Contractor and Resident Engineer together shall make a thorough
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re-survey of the areas of buildings involved. They shall furnish a
report on conditions then existing, of resilient flooring, doors,
windows, walls and other surfaces as compared with conditions of same as
noted in first condition survey report:

1. Re-survey report shall also list any damage caused by Contractor to
such flooring and other surfaces, despite protection measures; and,
will form basis for determining extent of repair work required of
Contractor to restore damage caused by Contractor®s workmen in
executing work of this contract.

Protection: Provide the following protective measures:

1. Wherever existing roof surfaces are disturbed they shall be protected
against water infiltration. In case of leaks, they shall be repaired
immediately upon discovery.

2. Temporary protection against damage for portions of existing
structures and grounds where work is to be done, materials handled
and equipment moved and/or relocated.

3. Protection of interior of existing structures at all times, from
damage, dust and weather inclemency. Wherever work is performed,
floor surfaces that are to remain in place shall be adequately
protected prior to starting work, and this protection shall be
maintained intact until all work in the area is completed.

1.7 I NFECTI ON PREVENTI ON MEASURES

A

Implement the requirements of VAMC’s Infection Control Risk Assessment
(ICRA) team. ICRA Group may monitor dust in the vicinity of the
construction work and require the Contractor to take corrective action
immediately if the safe levels are exceeded.

Establish and maintain a dust control program as part of the
contractor’s infection preventive measures in accordance with the
guidelines provided by ICRA Group and as specified here. Prior to start
of work, prepare a plan detailing project-specific dust protection
measures, including periodic status reports, and submit to Project
Engineer for review for compliance with contract requirements in
accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND
SAMPLES .

Medical center Infection Control personnel shall monitor for airborne
disease (e.g. aspergillosis) as appropriate during construction. A
baseline of conditions may be established by the medical center prior to
the start of work and periodically during the construction stage to
determine impact of construction activities on indoor air quality.
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1.8 DI SPOSAL AND RETENTI ON

A

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

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

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

1.9 PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES, EQUI PMENT, UTILITIES, AND
| MPROVEMENTS

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.

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. 10 RESTORATI ON

Al

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
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before it is disturbed. Materials and workmanship used in restoring
work, shall conform in type and quality to that of original existing
construction, except as otherwise shown or specified.

B. Upon completion of contract, deliver work complete and undamaged.
Existing work (walls, ceilings, partitions, floors, mechanical and
electrical work, lawns, paving, roads, walks, etc.) disturbed or removed
as a result of performing required new work, shall be patched, repaired,
reinstalled, or replaced with new work, and refinished and left in as
good condition as existed before commencing work.

C. At Contractor®s own expense, Contractor shall immediately restore to
service and repair any damage caused by Contractor®s workmen to existing
piping and conduits, wires, cables, etc., of utility services or of fire
protection systems and communications systems (including telephone)
which are indicated on drawings and which are not scheduled for
discontinuance or abandonment.

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

1.11 LAYOUT OF WORK

A. The Contractor shall lay out the work from Government established base
lines and bench marks, indicated on the drawings, and shall be
responsible for all measurements in connection with the layout. The
Contractor shall furnish, at Contractor®s own expense, all stakes,
templates, platforms, equipment, tools, materials, and labor required to
lay out any part of the work. The Contractor shall be responsible for
executing the work to the lines and grades that may be established or
indicated by the Contracting Officer. The Contractor shall also be
responsible for maintaining and preserving all stakes and other marks
established by the Contracting Officer until authorized to remove them.
IT such marks are destroyed by the Contractor or through Contractor®s
negligence before their removal is authorized, the Contracting Officer
may replace them and deduct the expense of the replacement from any
amounts due or to become due to the Contractor.

1.12 AS-BU LT DRAW NGS

A. The contractor shall maintain two full size sets of as-built drawings
which will be kept current during construction of the project, to
include all contract changes, modifications and clarifications.
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B. All variations shall be shown in the same general detail as used in the
contract drawings. To insure compliance, as-built drawings shall be made
available for the Resident Engineer”s review, as often as requested.

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

1.13 USE OF ROADWAYS

A. For hauling, use only established public roads and roads on Medical
Center property and, when authorized by the Resident Engineer, such
temporary roads which are necessary in the performance of contract work.
Temporary roads shall be constructed by the Contractor at Contractor®s
expense. When necessary to cross curbing, sidewalks, or similar
construction, they must be protected by well-constructed bridges.

1.14 TEMPORARY TO LETS
A. Contractor shall provide temporary toilet facilities for workmen, and
maintain such toilets iIn sanitary condition at all times.
1.15 AVAI LABI LI TY AND USE OF UTILITY SERVI CES

A. The Government shall make all reasonably required amounts of utilities
available to the Contractor from existing outlets and supplies, as
specified in the contract. The amount to be paid by the Contractor for
chargeable electrical services shall be the prevailing rates charged to
the Government. The Contractor shall carefully conserve any utilities
furnished without charge.

B. The Contractor, at Contractor®s expense and in a workmanlike manner
satisfactory to the Contracting Officer, shall install and maintain all
necessary temporary connections and distribution lines. Before final
acceptance of the work by the Government, the Contractor shall remove
all the temporary connections, distribution lines, meters, and
associated paraphernalia.

1.16 TESTS

A. Conduct final tests required iIn 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.

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

1.17 1 NSTRUCTI ONS

A

Contractor shall furnish Maintenance and Operating manuals and verbal
instructions when required by the various sections of the specifications
and as hereinafter specified.
Manuals: Maintenance and operating manuals (four copies each) for each
separate piece of equipment shall be delivered to the Resident Engineer
coincidental with the delivery of the equipment to the job site. Manuals
shall be complete, detailed guides for the maintenance and operation of
equipment. They shall include complete information necessary for
starting, adjusting, maintaining in continuous operation for long
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.

---END - - -
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SECTI ON 01 33 23
SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES

Refer to Articles titled SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION
(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91), in Section 00 72
00, GENERAL CONDITIONS.

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

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

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

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

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

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

Submittals will be reviewed for compliance with contract requirements
and action thereon will be taken by Resident Engineer on behalf of the
Contracting Officer.

Contractor will assign a file number to each submittal and, in any
subsequent correspondence, shall refer to this file and identification
number to expedite replies relative to previously approved or
disapproved submittals.

The Government reserves the right to require additional submittals,
whether or not particularly mentioned in this contract. If additional
submittals beyond those required by the contract are furnished pursuant
to request therefor by Contracting Officer, adjustment in contract price
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and time will be made in accordance with Articles titled CHANGES (FAR
52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88) of the GENERAL
CONDITIONS.

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

Submittals must be submitted by Contractor only and shipped prepaid.
Contracting Officer assumes no responsibility for checking quantities or
exact numbers included in such submittals.

Submit samples in single units unless otherwise specified. Submit shop
drawings, schedules, manufacturers® literature and data, and
certificates in quadruplicate, except where a greater number is
specified.

Submittals will receive consideration only when covered by a transmittal

letter signed by Contractor. Letter shall contain the list of items,

name of Medical Center, name of Contractor, contract number, applicable
specification paragraph numbers, applicable drawing numbers (and other
information required for exact identification of location for each
item), manufacturer and brand, ASTM or Federal Specification Number (if
any) and such additional information as may be required by
specifications for particular item being furnished. In addition,
catalogs shall be marked to indicate specific items submitted for
approval.

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

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

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

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

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

marked ""Resubmitted Sample'" in addition to containing other previously
specified information required on label and in transmittal letter.
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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 signhed 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.

7. When work is directly related and involves more than one trade, shop
drawings shall be submitted under one cover.

1-10. Submittals shall be sent directly to the Engineer, TSP, Inc, with a copy
to the VA COTR.

- --END- - -
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SECTI ON 01 74 19
CONSTRUCTI ON WASTE MANAGEMENT
PART 1 — GENERAL
1.1 DESCRI PTI ON

A. This section specifies the requirements for the management of non-
hazardous building construction and demolition waste.

B. Waste disposal in landfills shall be minimized to the greatest extent
possible. OFf the inevitable waste that is generated, as much of the
waste material as economically feasible shall be salvaged, recycled or
reused.

C. Contractor shall use all reasonable means to divert construction and
demolition waste from landfills and incinerators, and facilitate their
salvage and recycle not limited to the following:

1. Waste Management Plan development and implementation.

2. Techniques to minimize waste generation.

3. Sorting and separating of waste materials.

4. Salvage of existing materials and items for reuse or resale.
5. Recycling of materials that cannot be reused or sold.

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

landfills:
1. Metal products
2. Cardboard, paper and packaging.
1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.
1.3 QUALITY ASSURANCE

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

Excess or unusable construction materials.
Packaging used for construction products.
Poor planning and/or layout.

. Construction error.

. Over ordering.

. Weather damage.

Contamination.

Mishandling.

© 0 N O O~ W DN P

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

Contractor shall develop and implement procedures to reuse and recycle
wherever feasible.

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

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

Contractor shall assign a specific area to facilitate separation of
materials for reuse, salvage, recycling, and return. Such areas are to
be kept neat and clean and clearly marked in order to avoid
contamination or mixing of materials.

Contractor shall provide on-site instructions and supervision of
separation, handling, salvaging, recycling, reuse and return methods to
be used by all parties during waste generating stages.

Record on daily reports any problems in complying with laws,
regulations and ordinances with corrective action taken.

1.4 TERM NOLOGY

A

Class 111 Landfill: A landfill that accepts non-hazardous resources
such as household, commercial and industrial waste resulting from
construction, remodeling, repair and demolition operations.

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

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

Dismantle: The process of parting out a building in such a way as to
preserve the usefulness of its materials and components.
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Disposal: Acceptance of solid wastes at a legally operating facility
for the purpose of land filling (includes Class 111 landfills and inert
fills).

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

disposal facility, to which inert materials are taken for the purpose

of filling an excavation, shoring or other soil engineering operation.

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

asphalt and concrete exclusively for the purpose of disposal.

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

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

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

Mixed Debris: Loads that include commingled recyclable and non-

recyclable materials generated at the construction site.

Mixed Debris Recycling Facility: A solid resource processing facility

that accepts loads of mixed construction and demolition debris for the

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

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

and transport solid wastes from individuals or businesses for the

purpose of recycling or disposal.

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

reconstituting materials for the purpose of using the altered form in

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

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

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

Recycling Facility: An operation that can legally accept materials for

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

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

the local enforcement agency.
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Reuse: Materials that are recovered for use in the same form, on-site
or off-site.

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

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

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

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

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

recovering some materials for re-use or recycling.

1.5 SUBM TTALS

A

B.

In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and
SAMPLES, furnish the following:
Prepare and submit to the Resident Engineer a written demolition debris
management plan. The plan shall include, but not be limited to, the
following information:
1. Procedures to be used for debris management.
2. Techniques to be used to minimize waste generation.
3. Analysis of the estimated job site waste to be generated:
a. List of each material and quantity to be salvaged, reused,
recycled.
b. List of each material and quantity proposed to be taken to a
landfill.
4. Detailed description of the Means/Methods to be used for material
handling.
a. On site: Material separation, storage, protection where
applicable.
b. OFF site: Transportation means and destination. Include list of
materials.
1) Description of materials to be site-separated and self-hauled
to designated facilities.
2) Description of mixed materials to be collected by designated
waste haulers and removed from the site.
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c. The names and locations of mixed debris reuse and recycling
facilities or sites.
d. The names and locations of trash disposal landfill facilities or
sites.
e. Documentation that the facilities or sites are approved to
receive the materials.
Designated Manager responsible for instructing personnel, supervising,
documenting and administer over meetings relevant to the Waste
Management Plan.
Monthly summary of construction and demolition debris diversion and
disposal, quantifying all materials generated at the work site and

disposed of or diverted from disposal through recycling.

1.6 APPLI CABLE PUBLI CATI ONS

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

stringent requirements shall be met.

A. U.S. Green Building Council (USGBC):
LEED Green Building Rating System for New Construction
1. 7 RECORDS

Maintain records to document the quantity of waste generated; the

quantity of waste diverted through sale, reuse, or recycling; and the
quantity of waste disposed by landfill or incineration. Records shall
be kept in accordance with the LEED Reference Guide and LEED Template.

PART 2 - PRODUCTS
2.1 MATERI ALS

A.
B.
C.

List of each material and quantity to be salvaged, recycled, reused.
List of each material and quantity proposed to be taken to a landfill.
Material tracking data: Receiving parties, dates removed,
transportation costs, weight tickets, tipping fees, manifests,

invoices, net total costs or savings.

PART 3 - EXECUTI ON
3.1 COLLECTI ON

A.

B.

Provide all necessary containers, bins and storage areas to facilitate
effective waste management.

Clearly identify containers, bins and storage areas so that recyclable
materials are separated from trash and can be transported to respective

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

3.2 DI SPCSAL

A

B.

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

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

incinerator.

3.3 REPORT

A

With each application for progress payment, submit a summary of
construction and demolition debris diversion and disposal including
beginning and ending dates of period covered.
Quantify all materials diverted from landfill disposal through salvage
or recycling during the period with the receiving parties, dates
removed, transportation costs, weight tickets, manifests, iInvoices.
Include the net total costs or savings for each salvaged or recycled
material.
Quantify all materials disposed of during the period with the receiving
parties, dates removed, transportation costs, weight tickets, tipping
fees, manifests, invoices. Include the net total costs for each
disposal.

---END - - -
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SECTION 01 45 29 - TESTING LABORATORY SERVICES

PART 1 - GENERAL

1.1

1.2

1.3

DESCRIPTION:

This section specifies materials testing activities and inspection services required during project
construction to be provided by a Testing Laboratory retained and paid for by Contractor.
APPLICABLE PUBLICATIONS:

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

American Society for Testing and Materials (ASTM):

D1557-07 oo Laboratory Compaction Characteristics of Soil Using Modified
Effort

D2487-06.......ccciiieeeeeeeeee Standard Classification of Soil for Engineering Purposes (Unified
Soil Classification System)

D2922-05........oeviiiiiiieeieee e Density of soil and Soil-Aggregate in Place by Nuclear Methods

(Shallow Depth)

REQUIREMENTS:

Accreditation Requirements: Construction materials testing laboratories must be accredited by a
laboratory accreditation authority and will be required to submit a copy of the Certificate of
Accreditation and Scope of Accreditation. The laboratory’s scope of accreditation must include the
appropriate ASTM standards (i.e.; E 329, C 1077, D 3666, D3740, A 880, E 543) listed in the
technical sections of the specifications.

Inspection and Testing: Testing laboratory shall inspect materials and workmanship and perform
tests described herein and additional tests requested by Resident Engineer. When it appears
materials furnished, or work performed by Contractor fails to meet construction contract
requirements, Testing Laboratory shall direct attention of Resident Engineer to such failure.

Written Reports: Testing laboratory shall submit test reports to Resident Engineer, Contractor,
unless other arrangements are agreed to in writing by the Resident Engineer. Submit reports of
tests that fail to meet construction contract requirements on colored paper.

Verbal Reports: Give verbal notification to Resident Engineer immediately of any irregularity.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1

EARTHWORK:

General: The Testing Laboratory shall provide qualified personnel, materials, equipment, and
transportation as required to perform the services identified/required herein, within the agreed to
schedule and/or time frame. The work to be performed shall be as identified herein and shall
include but not be limited to the following:

Testing Compaction:

1. Determine maximum density and optimum moisture content for each type of fill, backfill
and subgrade material used, in compliance with ASTM D1557.
2. Make field density tests in accordance with the primary testing method following ASTM
D2922 wherever possible.
a. Trenches: One test at maximum 30 m (100 foot) intervals per 1200 mm (4 foot)
of vertical lift and at changes in required density, but in no case fewer than two
tests.

Testing Materials: Test suitability of on-site and off-site borrow as directed by Resident Engineer.

END OF SECTION 01 45 29
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SECTION 03 30 53 - (SHORT-FORM) CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 DESCRIPTION:
A. This section specifies cast-in-place concrete and material and mixes for structural and site work
concrete.
1.2 TOLERANCES:
A. ACI 117.

B. Slab Finishes: ACl 117, F-number method in accordance with ASTM E1155.

1.3 REGULATORY REQUIREMENTS:
A. ACI SP-66 ACI Detailing Manual

B. ACI 318 - Building Code Requirements for Reinforced Concrete.

1.4 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. American Concrete Institute (ACI):

TI7TR-06. ..o, Tolerances for Concrete Construction and Materials
211.1-91(R2002) ....cceeeeeiriieeeeeeeees Proportions for Normal, Heavyweight, and Mass Concrete
301-05 oo Specification for Structural Concrete
305R-06.......ccciiieeeee e Hot Weather Concreting
306R-2002.......ccccuieeieiiiieieieeee e Cold Weather Concreting

SP-66-04 ... ACI Detailing Manual
318/318R-05....cciiieiiiieiee, Building Code Requirements for Reinforced Concrete
B4TR-04 ... Guide to Formwork for Concrete

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

C33-07 ...t Concrete Aggregates

C94/CAM-07 ....oeeeeeiieeiieee e Ready-Mixed Concrete

C150-07 . Portland Cement

C260-06.......cceeiiieeeiiiiieeeiiieee e Air-Entraining Admixtures for Concrete

C494/C494M-08 ........oooviieiieieeeee, Chemical Admixtures for Concrete

CB18-08......coeiiiiieeeiiieee e Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in
Concrete
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PART 2 - PRODUCTS

2.1 FORMS:
Wood, plywood, metal, or other materials, approved by Resident Engineer, of grade or type
suitable to obtain type of finish specified.
2.2 MATERIALS:
A. Portland Cement: ASTM C150, Type | or Il
B. Fly Ash: ASTM C618, Class C or F including supplementary optional requirements relating to
reactive aggregates and alkalis, and loss on ignition (LOI) not to exceed 5 percent.
C. Coarse Aggregate: ASTM C33, Size 67.
D. Fine Aggregate: ASTM C33.
E. Mixing Water: Fresh, clean, and potable.
F.  Air-Entraining Admixture: ASTM C260.
G. Chemical Admixtures: ASTM C494.
H. Vapor Barrier: ASTM D4397, 0.25 mm (10 mil).
I.  Reinforcing Steel: ASTM A615 or ASTM A996, deformed. See structural drawings for grade.
J.  Expansion Joint Filler: ASTM D1751.
K. Sheet Materials for Curing Concrete: ASTM C171.
23 CONCRETE MIXES:
A. Design of concrete mixes using materials specified shall be the responsibility of the Contractor as
set forth under Option C of ASTM C94.
B. Compressive strength at 28 days shall be not less than 30 Mpa 4000 psi).
D. Maximum slump for vibrated concrete is 100 mm (4 inches) tested in accordance with ASTM
C143.
E. Cement and water factor (See Table |):
TABLE | - CEMENT AND WATER FACTORS FOR CONCRETE
Concrete: Strength Non-Air-Entrained Air-Entrained
Min. 28 Day Comp. Str. Min. Cement Max. Water Min. Cement Max. Water
MPa (psi) kg/m®(Ibs/c.yd) | Cement Ratio kg/m® (Ibs/c. yd) | Cement Ratio
35 (5000)"° 375 (630) 0.45 385 (650) 0.40
30 (4000)"° 325 (550) 0.55 340 (570) 0.50
25 (3000)"° 280 (470) 0.65 290 (490) 0.55
25 (3000)"* 300 (500) . 310 (520) .
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F. Air-entrainment is required for all exterior concrete. Air content shall conform with the following

table:
TABLE | - TOTAL AIR CONTENT

FOR VARIOUS SIZES OF COARSE AGGREGATES (NORMAL CONCRETE)

Nominal Maximum Size of Total Air Content
Coarse Aggregate Percentage by Volume
10 mm (3/8 in) 6to 10

13 mm (1/2in) 5t09

19 mm (3/4 in) 4108

25 mm (1in) 31/2t061/2

40 mm (1 1/2in) 3t06

2.4 BATCHING & MIXING:
A. Store, batch, and mix materials as specified in ASTM C94.

1. Ready-Mixed: Ready-mixed concrete comply with ASTM C94, except use of non-agitating
equipment for transporting concrete to the site will not be permitted. With each load of
concrete delivered to project, ready-mixed concrete producer shall furnish, in duplicate,
certification as required by ASTM C94.

PART 3 - EXECUTION

3.1 FORMWORK:
A. Installation conform to ACI 347. Sufficiently tight to hold concrete without leakage, sufficiently
braced to withstand vibration of concrete, and to carry, without appreciable deflection, all dead
and live loads to which they may be subjected.

B. Treating and Wetting: Treat or wet contact forms as follows:

1. Coat plywood and board forms with non-staining form sealer. In hot weather cool forms by
wetting with cool water just before concrete is placed.

2. Clean and coat removable metal forms with light form oil before reinforcement is placed.
In hot weather cool metal forms by thoroughly wetting with water just before placing
concrete.

3. Use sealer on reused plywood forms as specified for new material.

C. Inserts, sleeves, and similar items: Flashing reglets, masonry ties, anchors, inserts, wires,
hangers, sleeves, boxes for floor hinges and other items specified as furnished under this and
other sections of specifications and required to be in their final position at time concrete is placed
shall be properly located, accurately positioned and built into construction, and maintained
securely in place.

D. Construction Tolerances:
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1. Contractor is responsible for setting and maintaining concrete formwork to assure
erection of completed work within tolerances specified to accommodate installation or
other rough and finish materials. Remedial work necessary for correcting excessive
tolerances is the responsibility of the Contractor. Erected work that exceeds specified
tolerance limits shall be remedied or removed and replaced, at no additional cost to the
Government.

2. Permissible surface irregularities for various classes of materials are defined as "finishes"
in specification sections covering individual materials. They are to be distinguished from
tolerances specified which are applicable to surface irregularities of structural elements.

REINFORCEMENT:

Details of concrete reinforcement, unless otherwise shown,in accordance with ACI 318 and ACI
SP-66. Support and securely tie reinforcing steel to prevent displacement during placing of
concrete.

PLACING CONCRETE:

Remove water from excavations before concrete is placed. Remove hardened concrete, debris
and other foreign materials from interior of forms, and from inside of mixing and conveying
equipment. Obtain approval of Resident Engineer before placing concrete. Provide screeds at
required elevations for concrete slabs.

Before placing new concrete on or against concrete which has set, existing surfaces shall be
roughened and cleaned free from all laitance, foreign matter, and loose particles.

Convey concrete from mixer to final place of deposit by method which will prevent segregation or
loss of ingredients. Do not deposit in work concrete that has attained its initial set or has contained
its water or cement more than 1 1/2 hours. Do not allow concrete to drop freely more than 1500
mm (5 feet) in unexposed work nor more than 900 mm (3 feet) in exposed work. Place and
consolidate concrete in horizontal layers not exceeding 300 mm (12 inches) in thickness.
Consolidate concrete by spading, rodding, and mechanical vibrator. Do not secure vibrator to
forms or reinforcement. Vibration shall be carried on continuously with placing of concrete.

Hot weather placing of concrete: Follow recommendations of ACI 305R to prevent problems in the
manufacturing, placing, and curing of concrete that can adversely affect the properties and
serviceability of the hardened concrete.

Cold weather placing of concrete: Follow recommendations of ACI 306R, to prevent freezing of
thin sections less than 300 mm (12 inches) and to permit concrete to gain strength properly,
except that use of calcium chloride shall not be permitted without written approval from Resident
Engineer.

PROTECTION AND CURING:
Protect exposed surfaces of concrete from premature drying, wash by rain or running water, wind,

mechanical injury, and excessively hot or cold temperature. Curing method shall be subject to
approval by Resident Engineer.
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FORM REMOVAL:

Forms remain in place until concrete has a sufficient strength to carry its own weight and loads
supported. Removal of forms at any time is the Contractor's sole responsibility.

SURFACE PREPARATION:

Immediately after forms have been removed and work has been examined and approved by
Resident Engineer, remove loose materials, and patch all stone pockets, surface honeycomb, or
similar deficiencies with cement mortar made with 1 part portland cement and 2 to 3 parts sand.

FINISHES:

Slab Finishes:

1.

Floating: Allow water brought to surface by float used for rough finishing to evaporate
before surface is again floated or troweled. Do not sprinkle dry cement on surface to
absorb water.

Float Finish: Slabs and exterior equipment pads shall be screeded and floated to a
smooth dense finish. After first floating, while surface is still soft, surfaces shall be
checked for alignment using a straightedge or template. Correct high spots by cutting
down with a trowel or similar tool and correct low spots by filling in with material of same
composition as floor finish. Remove any surface projections on floated finish by rubbing or
dry grinding. Refloat the slab to a uniform sandy texture.

Broom Finish: Finish all exterior slabs and exterior equipment pads with a bristle brush
moistened with clear water after the surfaces have been floated.

END OF SECTION 03 30 53
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SECTION 260511 - REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

PART 1 - GENERAL

1.1

1.2

1.3

DESCRIPTION
This section applies to all sections of Division 26.

Furnish and install electrical wiring, systems, equipment and accessories in accordance with the
specifications and drawings. Capacities and ratings of transformers, cable, panelboards, and
other items and arrangements for the specified items are shown on drawings.

Electrical service entrance equipment and arrangements for temporary and permanent
connections to the utility’s system shall conform to the utility's requirements. Coordinate fuses,
circuit breakers and relays with the utility’s system, and obtain utility approval for sizes and
settings of these devices.

Wiring ampacities specified or shown on the drawings are based on aluminum conductors, with
the conduit and raceways accordingly sized.

MINIMUM REQUIREMENTS

References to the International Building Code (IBC), National Electrical Code (NEC), Underwriters
Laboratories, Inc. (UL) and National Fire Protection Association (NFPA) are minimum installation
requirement standards.

Drawings and other specification sections shall govern in those instances where requirements are
greater than those specified in the above standards.

TEST STANDARDS

All materials and equipment shall be listed, labeled or certified by a nationally recognized testing
laboratory to meet Underwriters Laboratories, Inc., standards where test standards have been
established. Equipment and materials which are not covered by UL Standards will be accepted
provided equipment and material is listed, labeled, certified or otherwise determined to meet
safety requirements of a nationally recognized testing laboratory. Equipment of a class which no
nationally recognized testing laboratory accepts, certifies, lists, labels, or determines to be safe,
will be considered if inspected or tested in accordance with national industrial standards, such as
NEMA, or ANSI. Evidence of compliance shall include certified test reports and definitive shop
drawings.

Definitions:

Listed; Equipment, materials, or services included in a list published by an organization
that is acceptable to the authority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of production or listed equipment
or materials or periodic evaluation of services, and whose listing states that the
equipment, material, or services either meets appropriate designated standards or has
been tested and found suitable for a specified purpose.
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2. Labeled; Equipment or materials to which has been attached a label, symbol, or other
identifying mark of an organization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains periodic inspection of production of
labeled equipment or materials, and by whose labeling the manufacturer indicates
compliance with appropriate standards or performance in a specified manner.

3. Certified; equipment or product which:
a. Has been tested and found by a nationally recognized testing laboratory to meet
nationally recognized standards or to be safe for use in a specified manner.
b. Production of equipment or product is periodically inspected by a nationally
recognized testing laboratory.
C. Bears a label, tag, or other record of certification.
4. Nationally recognized testing laboratory; laboratory which is approved, in accordance with

OSHA regulations, by the Secretary of Labor.

QUALIFICATIONS (PRODUCTS AND SERVICES)

Manufacturers Qualifications: The manufacturer shall regularly and presently produce, as one of
the manufacturer's principal products, the equipment and material specified for this project, and
shall have manufactured the item for at least three years.

Product Qualification:

1. Manufacturer's product shall have been in satisfactory operation, on three installations of
similar size and type as this project, for approximately three years.
2. The Government reserves the right to require the Contractor to submit a list of

installations where the products have been in operation before approval.
Service Qualifications: There shall be a permanent service organization maintained or trained by
the manufacturer which will render satisfactory service to this installation within eight hours of
receipt of notification that service is needed. Submit name and address of service organizations.
APPLICABLE PUBLICATIONS
Applicable publications listed in all Sections of Division are the latest issue, unless otherwise
noted.

MANUFACTURED PRODUCTS

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

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

Equipment Assemblies and Components:
1. Components of an assembled unit need not be products of the same manufacturer.

2. Manufacturers of equipment assemblies, which include components made by others,
shall assume complete responsibility for the final assembled unit.
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3. Components shall be compatible with each other and with the total assembly for the
intended service.
4. Constituent parts which are similar shall be the product of a single manufacturer.

Factory wiring shall be identified on the equipment being furnished and on all wiring diagrams.
When Factory Testing Is Specified:
1. The Government shall have the option of witnessing factory tests. The contractor shall

notify the VA through the Resident Engineer a minimum of 15 working days prior to the
manufacturers making the factory tests.

2. Four copies of certified test reports containing all test data shall be furnished to the
Resident Engineer prior to final inspection and not more than 90 days after completion of
the tests.

3. When equipment fails to meet factory test and re-inspection is required, the contractor

shall be liable for all additional expenses, including expenses of the Government.

EQUIPMENT REQUIREMENTS

Where variations from the contract requirements are requested in accordance with Section 00 72
00, GENERAL CONDITIONS and Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES, the connecting work and related components shall include, but not be limited to
additions or changes to branch circuits, circuit protective devices, conduits, wire, feeders,
controls, panels and installation methods.

EQUIPMENT PROTECTION

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

1. Store equipment indoors in clean dry space with uniform temperature to prevent
condensation. Equipment shall include but not be limited to switchgear, switchboards,
panelboards, transformers, motor control centers, motor controllers, uninterruptible power
systems, enclosures, controllers, circuit protective devices, cables, wire, light fixtures,
electronic equipment, and accessories.

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

3. Damaged equipment shall be, as determined by the Resident Engineer, placed in first
class operating condition or be returned to the source of supply for repair or replacement.

4. Painted surfaces shall be protected with factory installed removable heavy kraft paper,
sheet vinyl or equal.

5. Damaged paint on equipment and materials shall be refinished with the same quality of

paint and workmanship as used by the manufacturer so repaired areas are not obvious.

WORK PERFORMANCE

All electrical work must comply with the requirements of NFPA 70 (NEC), NFPA 70B, NFPA 70E,
OSHA Part 1910 subpart J, OSHA Part 1910 subpart S and OSHA Part 1910 subpart K in
addition to other references required by contract.

Job site safety and worker safety is the responsibility of the contractor.
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Electrical work shall be accomplished with all affected circuits or equipment de-energized. When
an electrical outage cannot be accomplished in this manner for the required work, the following
requirements are mandatory:

1. Electricians must use full protective equipment (i.e., certified and tested insulating
material to cover exposed energized electrical components, certified and tested insulated
tools, etc.) while working on energized systems in accordance with NFPA 70E.

2. Electricians must wear personal protective equipment while working on energized
systems in accordance with NFPA 70E.
3. Before initiating any work, a job specific work plan must be developed by the contractor

with a peer review conducted and documented by the Resident Engineer and Medical
Center staff. The work plan must include procedures to be used on and near the live
electrical equipment, barriers to be installed, safety equipment to be used and exit
pathways.

4. Work on energized circuits or equipment cannot begin until prior written approval is
obtained from the Resident Engineer.

For work on existing stations, arrange, phase and perform work to assure electrical service for
other buildings at all times.

New work shall be installed and connected to existing work neatly, safely and professionally.
Disturbed or damaged work shall be replaced or repaired to its prior conditions, as required by
Section 01 00 00, GENERAL REQUIREMENTS.

Coordinate location of equipment and conduit with other trades to minimize interferences.

EQUIPMENT INSTALLATION AND REQUIREMENTS

Equipment location shall be as close as practical to locations shown on the drawings.
Working spaces shall not be less than specified in the NEC for all voltages specified.
Inaccessible Equipment:

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

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

EQUIPMENT IDENTIFICATION

In addition to the requirements of the NEC, install an identification sign which clearly indicates
information required for use and maintenance of items such as switchboards and switchgear,
panelboards, cabinets, motor controllers (starters), fused and unfused safety switches, automatic
transfer switches, separately enclosed circuit breakers, individual breakers and controllers in
switchboards, switchgear and motor control assemblies, control devices and other significant
equipment.
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Nameplates for Normal Power System equipment shall be laminated black phenolic resin with a
white core with engraved lettering. Nameplates for Essential Electrical System (EES) equipment,
as defined in the NEC, shall be laminated red phenolic resin with a white core with engraved
lettering. Lettering shall be a minimum of 1/2 inch [12mm] high. Nameplates shall indicate
equipment designation, rated bus amperage, voltage, number of phases, number of wires, and
type of EES power branch as applicable. Secure nameplates with screws.

Install adhesive arc flash warning labels on all equipment as required by NFPA 70E. Label shall
indicate the arc hazard boundary Sinches), working distance (inches), arc flash incident energy at
the working distance (calories/cm?), required PPE category and description including the glove
rating, voltage rating of the equipment, limited approach distance (inches), restricted approach
distance (inches), prohibited approach distance (inches), equipment/bus name, date prepared,
and manufacturer name and address.

SUBMITTALS

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

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

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

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

1. Mark the submittals, "SUBMITTED UNDER SECTION "

2. Submittals shall be marked to show specification reference including the sectlon and
paragraph numbers.

3. Submit each section separately.

The submittals shall include the following:

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

3. Elementary and interconnection wiring diagrams for communication and signal systems,
control systems and equipment assemblies. All terminal points and wiring shall be
identified on wiring diagrams.

4. Parts list which shall include those replacement parts recommended by the equipment
manufacturer.

Manuals: Submit in accordance with Section 01 00 00, GENERAL REQUIREMENTS.
1. Maintenance and Operation Manuals: Submit as required for systems and equipment
specified in the technical sections. Furnish four copies, bound in hardback binders,

(manufacturer's standard binders) or an approved equivalent. Furnish one complete
manual as specified in the technical section but in no case later than prior to performance
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of systems or equipment test, and furnish the remaining manuals prior to contract
completion.

2. Inscribe the following identification on the cover: the words "MAINTENANCE AND
OPERATION MANUAL," the name and location of the system, equipment, building, name
of Contractor, and contract number. Include in the manual the names, addresses, and
telephone numbers of each subcontractor installing the system or equipment and the
local representatives for the system or equipment.

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

4. The manuals shall include:

a. Internal and interconnecting wiring and control diagrams with data to explain

detailed operation and control of the equipment.

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

Description of the function of each principal item of equipment.

Installation instructions.

Safety precautions for operation and maintenance.

Diagrams and illustrations.

Periodic maintenance and testing procedures and frequencies, including

replacement parts numbers and replacement frequencies.

Performance data.

Pictorial "exploded" parts list with part numbers. Emphasis shall be placed on the

use of special tools and instruments. The list shall indicate sources of supply,

recommended spare parts, and name of servicing organization.

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

@*opooyT

-

Approvals will be based on complete submission of manuals together with shop drawings.

SINGULAR NUMBER

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

ACCEPTANCE CHECKS AND TESTS

The contractor shall furnish the instruments, materials and labor for field tests.

TRAINING

Training shall be provided in accordance with Article 1.25, INSTRUCTIONS, of Section 01 00 00,
GENERAL REQUIREMENTS.

Training shall be provided for the equipment or system as required in each specification.

A training schedule shall be developed and submitted by the contractor and approved by the
Resident Engineer at least 30 days prior to the planned training.

END OF SECTION 260511
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SECTION 260513 - MEDIUM VOLTAGE CABLES

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

DESCRIPTION

This section specifies the furnishing, installation, and connection of medium voltage cables,
splices, and terminations.

RELATED WORK

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General electrical
requirement 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 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits for medium
voltage cables.

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

Section 31 20 00, EARTH MOVING: Bedding of conduits.

QUALITY ASSURANCE

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

FACTORY TESTS

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.

SUBMITTALS

In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS,
submit the following:

Shop Drawings:

1. Clearly present sufficient information to determine compliance with drawings and
specifications.
2. Include product and installation information for cables, splices, terminations, and

fireproofing tape.
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Factory Test Reports: Prior to installation of the cables, deliver four copies of the
manufacturers certified NEMA WC 71 or WC 74 standard factory test reports to the
Resident Engineer. Certified copies of test data shall show conformance with the
referenced standards and shall be approved prior to delivery of cable.

Compeatibility: Provide certification from the cable manufacturer that the splices and
terminations are approved for use with the cable.

Field Test Reports: Test reports shall comply with the paragraph entitled “Acceptance
Checks and Tests.” After testing, submit four certified copies to the Resident Engineer of
each of the graphs specified under field testing.

After splices and terminations have been installed and tested, deliver four copies of a
certificate by the contractor to the Resident Engineer which includes the following:

a.

b.

A statement that the materials, detail drawings, and printed instructions used are
those contained in the kits approved for this contract.

A statement that each splice and each termination was completely installed in a
single continuous work period by a single qualified worker without any overnight
interruption.

A statement that field-made splices and terminations conform to the following
requirements:

1)
2)

Pencil the cable insulation precisely.
Connector installations:

a) Use tools that are designed for the connectors being installed.
b) Round and smooth the installed connectors to minimize localized
voltage stressing of the insulating materials.

Remove contaminants from all surfaces within the splices and
terminations before installing the insulating materials.

Solder block throughout stranded grounding wires that might penetrate
the splicing and terminating materials.

Use mirrors to observe the installation of materials on the backsides of
the splices and terminations.

Eliminate air voids throughout the splices and terminations.

Stretch each layer of tape properly during installation.

List all the materials purchased and installed for the splices and terminations for
this contract, including the material descriptions, manufacturers' names, catalog
numbers, and total quantities.

D. Installer Approval:

1.

Employees who install splices and terminations and test the cables 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 kits.

Furnish satisfactory proof of such experience for each employee who splices or
terminates the cables.
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APPLICABLE PUBLICATIONS

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

American Society for Testing and Materials (ASTM):

B3-01 (R2007).....ccvveeeiiieneenne Standard Specification for Soft or Annealed Copper Wire

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

386-95 (R2001) ..o Separable Insulated Connector Systems for Power Distribution
Systems above 600 V

400-01 ooieeeie e, Guide for Field Testing and Evaluation of the Insulation of
Shielded Power Cable Systems

400.2-05.....ccccieeee e, Guide for Field Testing of Shielded Power Cable Systems Using
Very Low Frequency (VLF)

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

404-00 ..ciiiiiiieee e Extruded and Laminated Dielectric Shielded Cable Joints Rated

2500-500,000 Volts

National Electrical Manufacturers Association (NEMA):

WC 71-99 ..., Standard for Non-Shielded Cables Rated 2001-5000 Volts for
Use in the Distribution of Electrical Energy (ICEA S-96-659)
WC 74-06.....ccovveeeeiiiiieeeeeenn. 5-46 KV Shielded Power Cable for Use in the Transmission and

Distribution of Electrical Energy (ICEA S-93-969)

National Fire Protection Association (NFPA):
T70-08 ... National Electrical Code (NEC)

Underwriters Laboratories (UL):

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

SHIPMENT AND STORAGE

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.

PART 2 - PRODUCTS

2.1

A

MEDIUM VOLTAGE CABLE

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

Single conductor stranded aluminum conforming to ASTM B3.
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Voltage Rating: 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.
Conductors and insulation shall be wrapped separately with semi-conducting tape.

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

Heavy duty, overall protective jacket of chlorosulphonated polyethylene or polyvinyl chloride 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.

TERMINATIONS

The materials shall be compatible with the cables.

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

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.

Terminations:

1. Materials shall be designed for the cables being spliced and terminated, and shall be
suitable for the prevailing environmental conditions.
2. Terminations:
a. Shall comply with IEEE 48. Include shield ground strap for shielded cable
terminations.
b. Class 3 terminations for outdoor use: Kit with stress cone and compression-type
connector.
C. Load-break terminations for indoor and outdoor use: Elbow-type unit with test

point and 200-A load make/break and continuous-current rating.

FIREPROOFING TAPE

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 7 mils
[0.18 mm] thick, and 0.75 in [19 mm] wide.
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PART 3 - EXECUTION

3.1

3.2

GENERAL

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

Cable shall be installed in conduit above grade and duct bank below grade. All cables of a feeder
shall be pulled simultaneously.

Splice the cables only in manholes and accessible pullboxes.

Ground shields in accordance with Section 26 05 26, GROUNDING AND BONDING FOR
ELECTRICAL SYSTEMS.

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

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.

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

PULLING CABLES IN DUCTS AND MANHOLES

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 trained personnel and equipment shall be employed to ensure the careful
and proper installation of the cable.

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.

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.

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

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

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.

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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Splices in manholes shall be firmly supported on cable racks. No splices shall be pulled in ducts.
Cable ends shall overlap at the ends of a section to provide sufficient undamaged cable for
splicing.

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

TERMINATIONS

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

Installation shall be accomplished by qualified personnel trained to accomplish medium voltage
equipment installations. All manufacturer’s instructions shall be followed precisely.

Splices 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.
FIREPROOFING

Cover all cable segments exposed in manholes and pull-boxes 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 1 in [25 mm] into each duct.

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

CIRCUIT IDENTIFICATION OF FEEDERS

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

ACCEPTANCE CHECKS AND TESTS

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

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

Visual Inspection:
Inspect exposed sections of cables for physical damage.
Inspect shield grounding, cable supports, splices, and terminations.

1.
2.
3. Verify that visible cable bends meet manufacturer’'s minimum published bending radius.
4. Verify installation of fireproofing tape and identification tags.
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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. Cable 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
15kV 2,500 VDC 5,000 megohms

2. Provide a comprehensive report 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. Provide a comprehensive report 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 energized until recorded test data have been approved by the
COTR. Final test reports shall be provided to the Resident Engineer.

END OF SECTION 260613
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SECTION 260521 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS
AND BELOW)

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

DESCRIPTION

This section specifies the furnishing, installation, and connection of the low voltage power and
lighting wiring.

RELATED WORK

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

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

Section 26 05 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 cables
and wiring.

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

QUALITY ASSURANCE

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

FACTORY TESTS

Low voltage cables shall be thoroughly tested at the factory per NEMA WC-70 to ensure that
there are no electrical defects. Factory tests shall be certified.

SUBMITTALS

In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS,
submit the following:

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

2. Certifications: Two weeks prior to the final inspection, submit four copies of the following
certifications to the Resident Engineer:
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a. Certification by the manufacturer that the materials conform to the requirements
of the drawings and specifications.
b. Certification by the contractor that the materials have been properly installed,

connected, and tested.

APPLICABLE PUBLICATIONS

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

American Society of Testing Material (ASTM):
D2301-04....ccoiiieieee e Standard Specification for Vinyl Chloride Plastic Pressure-
Sensitive Electrical Insulating Tape

National Fire Protection Association (NFPA):
T70-08 ... National Electrical Code (NEC)

National Electrical Manufacturers Association (NEMA):
WC 70-09....cciiiiieiiiieieceieens Power Cables Rated 2000 Volts or Less for the Distribution of
Electrical Energy

Underwriters Laboratories, Inc. (UL):

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

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

AB7-071 oo Electrical Grounding and Bonding Equipment

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

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

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

486E-94 ... Equipment Wiring Terminals for Use with Aluminum and/or
Copper Conductors

493-07 .oooeeiiieeeeeee e Thermoplastic-Insulated Underground Feeder and Branch Circuit
Cable

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

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

PART 2 - PRODUCTS

2.1

A

B.

C.

CONDUCTORS AND CABLES
Conductors and cables shall be in accordance with NEMA WC-70 and as specified herein.

Single Conductor:

1. Shall be aluminum, unless otherwise noted.

2. Shall be stranded for sizes No. 8 AWG and larger, solid for sizes No. 10 AWG and

3. grl?jlllli; minimum size No. 12 AWG, except where smaller sizes are allowed herein.
Insulation:

1. XHHW-2 or THHN-THWN shall be in accordance with NEMA WC-70, UL 44, and UL 83.
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2. Direct burial: UF or USE shall be in accordance with NEMA WC-70 and UL 493.
D. Color Code:

1. Secondary service feeder and branch circuit conductors shall be color-coded as follows:
208/120 volt Phase 480/277 volt
Black A Brown
Red B Orange
Blue C Yellow
White Neutral Gray *
* or white with colored (other than green) tracer.

a. Lighting circuit “switch legs” and 3-way switch “traveling wires” shall have color
coding that is unique and distinct (e.g., pink and purple) from the color coding
indicated above. The unique color codes shall be solid and in accordance with the
NEC. Coordinate color coding in the field with the Resident Engineer.

2. Use solid color insulation or solid color coating for No. 12 AWG and No. 10 AWG branch
circuit phase, neutral, and ground conductors.

3. Conductors No. 8 AWG and larger shall be color-coded using one of the following
methods:

a. Solid color insulation or solid color coating.

b. Stripes, bands, or hash marks of color specified above.

C. Color as specified using 0.75 in [19 mm] wide tape. Apply tape in half-overlapping
turns for a minimum of 3 in [75 mm] for terminal points, and in junction boxes,
pull-boxes, troughs, and manholes. Apply the last two laps of tape with no tension
to prevent possible unwinding. Where cable markings are covered by tape, apply
tags to cable, stating size and insulation type.

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

SPLICES AND JOINTS

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

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

1. Connectors: Solderless, screw-on, reusable pressure cable type, rated 600 V, 220° F
[105° C], with integral insulation, approved for copper and aluminum conductors.

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

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

packaging, shall be strictly followed.

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

1. Connectors shall be indent, hex screw, or bolt clamp-type of high conductivity and
corrosion-resistant material, listed for use with copper and aluminum conductors.
2. Field-installed compression connectors for cable sizes 250 kcmil and larger shall have not

fewer than two clamping elements or compression indents per wire.
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3. Insulate splices and joints with materials approved for the particular use, location, voltage,
and temperature. Splice and joint insulation level shall be not less than the insulation level
of the conductors being joined.

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

Underground Branch Circuits and Feeders:

1. Submersible connectors in accordance with UL 486D, rated 600 V, 190° F [90° C], with
integral insulation.

CONTROL WIRING

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

Control wiring shall be large enough such that the voltage drop under in-rush conditions does not
adversely affect operation of the controls.
WIRE LUBRICATING COMPOUND

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

PART 3 - EXECUTION

3.1

GENERAL

Install in accordance with the NEC, and as specified.

Install all medium-voltage cable in raceways; low-voltage cable shall be direct buried except
where stubbed into transformers, junction boxes, buildings, and other similar installations, which
shall be in conduit.

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

Wires of different systems (e.g., 120 V, 277 V) shall not be installed in the same conduit or
junction box system.

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

For panel boards, cabinets, wireways, switches, and equipment assemblies, neatly form, train,
and tie the cables in individual circuits.

Seal cable and wire entering a building from underground between the wire and conduit where the
cable exits the conduit, with a non-hardening approved compound.

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

2. Use nonmetallic ropes for pulling feeders.

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

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

5. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall

pressure values.

No more than three single-phase branch circuits shall be installed in any one conduit.

INSTALLATION IN MANHOLES

Install and support cables in manholes on the steel racks with porcelain or equivalent insulators.
Train the cables around the manhole walls, but do not bend to a radius less than six times the
overall cable diameter.

SPLICE INSTALLATION

Splices and terminations shall be mechanically and electrically secure.

Tighten electrical connectors and terminals according to manufacturer's published torque values.
Where the Government determines that unsatisfactory splices or terminations have been
installed, remove the devices and install approved devices at no additional cost to the
Government.

FEEDER IDENTIFICATION

In each interior pull-box and junction box, install metal tags on all circuit cables and wires to
clearly designate their circuit identification and voltage. The tags shall be the embossed brass
type, 1.5in [40 mm] in diameter and 40 mils thick. Attach tags with plastic ties.

In each manhole and handhole, provide tags of the embossed brass type, showing the circuit
identification and voltage. The tags shall be the embossed brass type, 1.5 in [40 mm] in diameter
and 40 mils thick. Attach tags with plastic ties.

EXISTING WIRING

Unless specifically indicated on the plans, existing wiring shall not be reused for a new installation.

DIRECT BURIAL CABLE INSTALLATION

Tops of the cables:

1. Below the finished grade: Minimum 24 in [600 mm] unless greater depth is shown.
Below road and other pavement surfaces: In conduit as specified, minimum 30 in [750

mm] unless greater depth is shown.
3. Do not install cables under railroad tracks.
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B. Work with extreme care near existing ducts, conduits, cables, and other utilities to prevent any
damage.

C. Cutthe trenches neatly and uniformly:

Excavating and backfilling is specified in Section 31 20 00, EARTH MOVING.

Place a 3 in [75 mm] layer of sand in the trenches before installing the cables.

Place a 3 in [75 mm] layer of sand over the installed cables.

Install continuous horizontal, 1 in x 8 in [25 mm x 200 mm] preservative impregnated
wood planking 3 in [75 mm] above the cables before backfilling.

probd=

D. Provide horizontal slack in the cables for contraction during cold weather.
E. |Install the cables in continuous lengths. Splices within cable runs shall not be accepted.

F. Connections and terminations shall be listed submersible-type designed for the cables being
installed.

G. Warning tape shall be continuously placed 12 in [300 mm] above the buried cables.

3.7 ACCEPTANCE CHECKS AND TESTS

A. Feeders and branch circuits shall have their insulation tested after installation and before
connection to utilization devices, such as fixtures, motors, or appliances. Test each conductor with
respect to adjacent conductors and to ground. Existing conductors to be reused shall also be
tested.

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

C. Perform phase rotation test on all three-phase circuits.

D. The contractor shall furnish the instruments, materials, and labor for all tests.

END OF SECTION 260521
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

DESCRIPTION

This section specifies the general grounding and bonding requirements for electrical equipment
and operations to provide a low impedance path for possible ground fault currents.

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

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

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 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600
VOLTS AND BELOW): Low Voltage power and lighting wiring.

Section 26 12 19, PAD-NMOUNTED MV LIQUID FILLED TRANSFORMERS: Medium voltage
transformers

Section 26 24 16, PANELBOARDS: Low voltage panelboards.

QUALITY ASSURANCE

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

SUBMITTALS

Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS.

Shop Drawings:

1. Clearly present enough information to determine compliance with drawings and
specifications.
2. Include the location of system grounding electrode connections and the routing of

aboveground and underground grounding electrode conductors.

Test Reports: Provide certified test reports of ground resistance.
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Certifications: Two weeks prior to final inspection, submit four copies of the following to the
Resident Engineer:

1. Certification that the materials and installation are in accordance with the drawings and
specifications.

2. Certification by the contractor that the complete installation has been properly installed
and tested.

APPLICABLE PUBLICATIONS

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

American Society for Testing and Materials (ASTM):

B1-07 .o Standard Specification for Hard-Drawn Copper Wire
B3-07 . Standard Specification for Soft or Annealed Copper Wire
B8-04....oeeeeeeeiiieeeee e Standard Specification for Concentric-Lay-Stranded Copper

Conductors, Hard, Medium-Hard, or Soft

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

81-1983 ... IEEE Guide for Measuring Earth Resistivity, Ground Impedance,
and Earth Surface Potentials of a Ground System

C2-07 .o National Electrical Safety Code

National Fire Protection Association (NFPA):

70-08 .. National Electrical Code (NEC)

99-2005 .....cciiiiieiee e Health Care Facilities

Underwriters Laboratories, Inc. (UL):

44-05 oo Thermoset-Insulated Wires and Cables
83-08 .., Thermoplastic-Insulated Wires and Cables
467-07 ooeeeeeeeeeeeeeeeeeeeee, Grounding and Bonding Equipment
486A-486B-03 ............oooeeee Wire Connectors

PART 2 - PRODUCTS

2.1

A

GROUNDING AND BONDING CONDUCTORS

Equipment grounding conductors shall be UL 44 or UL 83 insulated stranded copper, except that
sizes No. 10 AWG [6 mm?] and smaller shall be solid copper. Insulation color shall be continuous
green for all equipment grounding conductors, except that wire sizes No. 4 AWG [25 mm?] and
larger shall be identified per NEC.

Bonding conductors shall be ASTM B8 bare stranded copper, except that sizes No. 10 AWG [6
mm?] and smaller shall be ASTM B1 solid bare copper wire.

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

Steel or copper clad steel, 0.75 in [19 mm] diameter by 10 ft [30 M] long, conforming to UL 467.

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

drawings.

MEDIUM VOLTAGE SPLICES AND TERMINATIONS

Components shall meet or exceed UL 467 and be clearly marked with the manufacturer, catalog
number, and permitted conductor size(s).

GROUND CONNECTIONS

Below Grade: Exothermic-welded type connectors.

Above Grade:

1. Bonding Jumpers: Compression-type connectors, using zinc-plated fasteners and
external tooth lockwashers.

2. Connection to Building Steel: Exothermic-welded type connectors.

3. Ground Busbars: Two-hole compression type lugs, using tin-plated copper or copper
alloy bolts and nuts.

4. Rack and Cabinet Ground Bars: One-hole compression-type lugs, using zinc-plated or

copper alloy fasteners.

EQUIPMENT RACK AND CABINET GROUND BARS

Provide solid copper ground bars designed for mounting on the framework of open or cabinet-
enclosed equipment racks with minimum dimensions of 0.375 in [4 mm] thick x 0.75 in [19 mm]
wide.

GROUND TERMINAL BLOCKS

At any equipment mounting location (e.g., backboards and hinged cover enclosures) where rack-
type ground bars cannot be mounted, provide screw lug-type terminal blocks.

GROUNDING BUS

Pre-drilled rectangular copper bar with stand-off insulators, minimum 0.25 in [6.3 mm)] thick x 4 in

[100 mm] high in cross-section, length as shown on drawings, with 0.281 in [7.1 mm] holes
spaced 1.125 in [28 mm] apart.

PART 3 - EXECUTION

3.1

A

GENERAL

Ground in accordance with the NEC, as shown on drawings, and as specified herein.
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System Grounding:

1. Secondary service neutrals: Ground at the supply side of the secondary disconnecting
means and at the related transformers.
2. Separately derived systems (transformers downstream from the service entrance):

Ground the secondary neutral.
Equipment Grounding: Metallic structures, including ductwork and building steel, enclosures,
raceways, junction boxes, outlet boxes, cabinets, machine frames, and other conductive items in
close proximity with electrical circuits, shall be bonded and grounded.
INACCESSIBLE GROUNDING CONNECTIONS
Make grounding connections, which are normally buried or otherwise inaccessible (except
connections for which access for periodic testing is required), by exothermic weld.

MEDIUM VOLTAGE EQUIPMENT AND CIRCUITS

Switchgear: Provide a bare grounding electrode conductor from the switchgear ground bus to the
grounding electrode system.

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.

SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS

Main Bonding Jumper: Bond the secondary service neutral to the ground bus in the service
equipment.

Metallic Piping, Building Steel, and Supplemental Electrode(s):

1. Provide a grounding electrode conductor sized per NEC between the service equipment
ground bus and all metallic water pipe systems, building steel, and supplemental or made
electrodes. Provide jumper insulating joints in the metallic piping. All connections to
electrodes shall be made with fittings that conform to UL 467.

2. Provide a supplemental ground electrode and bond to the grounding electrode system.

Service Disconnect (Separate Individual Enclosure): Provide a ground bar bolted to the enclosure
with lugs for connecting the various grounding conductors.

Switchgear, Switchboards, Unit Substations, Panelboards, Motor Control Centers and
Panelboards, Engine-Generators, and Automatic Transfer Switches:

1. Connect the various feeder equipment grounding conductors to the ground bus in the
enclosure with suitable pressure connectors.

2. For service entrance equipment, connect the grounding electrode conductor to the
ground bus.

3. Provide ground bars, bolted to the housing, with sufficient lugs to terminate the

equipment grounding conductors.
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4. Connect metallic conduits that terminate without mechanical connection to the housing,
by grounding bushings and grounding conductor to the equipment ground bus.

Transformers:

1. Exterior: Exterior transformers supplying interior service equipment shall have the neutral
grounded at the transformer secondary. Provide a grounding electrode at the
transformer.

RACEWAY

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. 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 electrical equipment

housing by means of locknut and bushings or adapters, shall be provided with grounding
bushings. Connect bushings with a bare grounding conductor to the equipment ground
bus.

Feeders and Branch Circuits: Install equipment grounding conductors with all feeders and power
and lighting branch circuits.

Boxes, Cabinets, Enclosures, and Panelboards:

1. Bond the equipment grounding conductor to each pullbox, junction box, outlet box, device
box, cabinets, and other enclosures through which the conductor passes (except for
special grounding systems for intensive care units and other critical units shown).

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

CORROSION INHIBITORS

When making ground and ground bonding connections, apply a corrosion inhibitor to all contact

surfaces. Use corrosion inhibitor appropriate for protecting a connection between the metals

used.

CONDUCTIVE PIPING

Bond all conductive piping systems, interior and exterior, to the grounding electrode system.
Bonding connections shall be made as close as practical to the equipment ground bus.
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GROUND RESISTANCE

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.

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 and shall be made in normally dry conditions not
fewer than 48 hours after the last rainfall. Resistance measurements of separate grounding
electrode systems shall be made before the systems are bonded together below grade. The
combined resistance of separate systems may be used to meet the required resistance, but the
specified number of electrodes must still be provided.

Below-grade connections shall be visually inspected by the Resident Engineer prior to backfilling.
The contractor shall notify the Resident Engineer 24 hours before the connections are ready for
inspection.

GROUND ROD INSTALLATION

For outdoor installations, drive each rod vertically in the earth, until top of rod is 24 in [609 mm]
below final grade.

Where permanently concealed ground connections are required, make the connections by the
exothermic process, to form solid metal joints. Make accessible ground connections with
mechanical pressure-type ground connectors.

Where rock prevents the driving of vertical ground rods, install angled ground rods or grounding
electrodes in horizontal trenches to achieve the specified resistance.

END OF SECTION 260526
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

DESCRIPTION

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.

RELATED WORK

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

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

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, EARTH MOVING: Bedding of conduits.

QUALITY ASSURANCE

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

SUBMITTALS

In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS,
submit the following:

Manufacturer's Literature and Data: Showing each cable type and rating. The specific item
proposed and its area of application shall be identified on the catalog cuts.

Certifications:

1. Two weeks prior to the final inspection, submit four copies of the following certifications to
the Resident Engineer:

a. Certification by the manufacturer that the material conforms to the requirements
of the drawings and specifications.
b. Certification by the contractor that the material has been properly installed.
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APPLICABLE PUBLICATIONS

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

American National Standards Institute (ANSI):

C80.1-05 Electrical Rigid Steel Conduit

C80.3-05....cceiieeeeeieciiieeeee e, Steel Electrical Metal Tubing
CB80.6-05.....ceiiiieeeiiiiieeeeeeee Electrical Intermediate Metal Conduit

National Fire Protection Association (NFPA):

70-08 .. National Electrical Code (NEC)

Underwriters Laboratories, Inc. (UL):

1-05 o Flexible Metal Conduit

5-04 .. Surface Metal Raceway and Fittings

B-07 oo Electrical Rigid Metal Conduit - Steel

50-95 .., Enclosures for Electrical Equipment

360-093 ... Liquid-Tight Flexible Steel Conduit

467-07 oo, Grounding and Bonding Equipment

514A-04 ..., Metallic Outlet Boxes

514B-04.....ooeeeeeeeeiiieeee e, Conduit, Tubing, and Cable Fittings
514C-96.....oeeiiiieiiiiiiieeeeeee Nonmetallic Outlet Boxes, Flush-Device Boxes and Covers
B651-05 ..., Schedule 40 and 80 Rigid PVC Conduit and Fittings
B65TA-00....ccoiiiiii Type EB and A Rigid PVC Conduit and HDPE Conduit

A T O Electrical Metallic Tubing

1242-06 ... Electrical Intermediate Metal Conduit - Steel

National Electrical Manufacturers Association (NEMA):

TC-2-03 ... Electrical Polyvinyl Chloride (PVC) Tubing and Conduit
TC-3-04 ..., PVC Fittings for Use with Rigid PVC Conduit and Tubing
FBA1-07 .o, Fittings, Cast Metal Boxes and Conduit Bodies for Conduit,

Electrical Metallic Tubing and Cable

PART 2 - PRODUCTS

2.1

A

MATERIAL

Conduit Size: In accordance with the NEC, but not less than 0.5 in [13 mm] unless otherwise

shown. Where permitted by the NEC, 0.5 in [13 mm] flexible conduit may be used for tap

connections to recessed lighting fixtures.

Conduit:

1. Rigid steel: Shall conform to UL 6 and ANSI C80.1.

2. Liquid-tight flexible metal conduit: Shall conform to UL 360.

3 Direct burial plastic conduit: Shall conform to UL 651 and UL 651A, high density
polyethylene (HDPE).

Conduit Fittings:

1. Rigid steel conduit fittings:
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a. Fittings shall meet the requirements of UL 514B and NEMA FB1.

b. Standard threaded couplings, locknuts, bushings, conduit bodies, and elbows:
Only steel or malleable iron materials are acceptable. Integral retractable type
IMC couplings are also acceptable.

C. Locknuts: Bonding type with sharp edges for digging into the metal wall of an
enclosure.
d. Bushings: Metallic insulating type, consisting of an insulating insert, molded or

locked into the metallic body of the fitting. Bushings made entirely of metal or
nonmetallic material are not permitted.

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

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

2. Liquid-tight flexible metal conduit fittings:

a. Fittings shall meet the requirements of UL 514B and NEMA FB1.

b. Only steel or malleable iron materials are acceptable.

C. Fittings must incorporate a threaded grounding cone, a steel or plastic
compression ring, and a gland for tightening. Connectors shall have insulated
throats.

3 Direct burial plastic conduit fittings:
Fittings shall meet the requirements of UL 514C and NEMA TC3.
4. Expansion and deflection couplings:

a. Conform to UL 467 and UL 514B.

b. Accommodate a 0.75 in [19 mm] deflection, expansion, or contraction in any
direction, and allow 30 degree angular deflections.

C. Include internal flexible metal braid, sized to guarantee conduit ground continuity

and a low-impedance path for fault currents, in accordance with UL 467 and the
NEC tables for equipment grounding conductors.

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

D. Conduit Supports:

1. Parts and hardware: Zinc-coat or provide equivalent corrosion protection.

2. Individual Conduit Hangers: Designed for the purpose, having a pre-assembled closure
bolt and nut, and provisions for receiving a hanger rod.

3. Multiple conduit (trapeze) hangers: Not less than 1.5 x 1.5 in [38 mm x 38 mm], 12-gauge

steel, cold-formed, lipped channels; with not less than 0.375 in [9 mm] diameter steel
hanger rods.

4, Solid Masonry and Concrete Anchors: Self-drilling expansion shields, or machine bolt
expansion.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

INSTALLATION, GENERAL
In accordance with UL, NEC, as shown, and as specified herein.

Install conduit as follows:

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

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

3. Cut square, ream, remove burrs, and draw up tight.

4. Support within 12 in [300 mm] of changes of direction, and within 12 in [300 mm] of each
enclosure to which connected.

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

6. Secure conduits to cabinets, junction boxes, pull-boxes, and outlet boxes with bonding

type locknuts. For rigid and IMC conduit installations, provide a locknut on the inside of
the enclosure, made up wrench tight. Do not make conduit connections to junction box
covers.

7. Conduit bodies shall only be used for changes in direction, and shall not contain splices.

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.

CONCEALED WORK INSTALLATION
In Concrete:
Conduit: Rigid steel.

1.
2. Align and run conduit in direct lines.
3 Installation of conduit in concrete that is less than 3 in [75 mm] thick is prohibited.

a. Conduit outside diameter larger than one-third of the slab thickness is prohibited.

b. Space between conduits in slabs: Approximately six conduit diameters apart, and
one conduit diameter at conduit crossings.

C. Install conduits approximately in the center of the slab so that there will be a

minimum of 0.75 in [19 mm] of concrete around the conduits.
5. Make couplings and connections watertight. Use thread compounds that are UL approved
conductive type to ensure low resistance ground continuity through the conduits.
Tightening setscrews with pliers is prohibited.

EXPOSED WORK INSTALLATION

Conduit for Conductors above 600 V: Rigid steel. Mixing different types of conduits
indiscriminately in the system is prohibited.
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Conduit for Conductors 600 V and Below: Rigid steel. Mixing different types of conduits
indiscriminately in the system is prohibited.
DIRECT BURIAL INSTALLATION

Refer to Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION.

WET OR DAMP LOCATIONS

Unless otherwise shown, use rigid steel or IMC conduit within 5 ft [1.5 M] of the exterior and below
concrete building slabs in contact with soil, gravel, or vapor barriers. Conduit shall be half-lapped
with 10 mil PVC tape before installation. After installation, completely recoat or retape any
damaged areas of coating.

CONDUIT SUPPORTS, INSTALLATION

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

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

Support multiple conduit runs with trapeze hangers. Use trapeze hangers that are designed to
support a load equal to or greater than the sum of the weights of the conduits, wires, hanger itself,
and 200 Ibs [90 kg]. Attach each conduit with U-bolts or other approved fasteners.

Fasteners and Supports in Solid Masonry and Concrete:

1. New Construction: Use steel or malleable iron concrete inserts set in place prior to placing
the concrete.

Hollow Masonry: Toggle bolts.

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

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

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

Vertical Supports: Vertical conduit runs shall have riser clamps and supports in accordance with
the NEC and as shown. Provide supports for cable and wire with fittings that include internal
wedges and retaining collars.

BOX INSTALLATION

Boxes for Concealed Conduits:

1. Flush-mounted.
2. Provide raised covers for boxes to suit the wall or ceiling, construction, and finish.
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B. In addition to boxes shown, install additional boxes where needed to prevent damage to cables
and wires during pulling-in operations.

C. Remove only knockouts as required and plug unused openings. Use threaded plugs for cast
metal boxes and snap-in metal covers for sheet metal boxes.

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

END OF SECTION 260533
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SECTION 260541 - UNDERGROUND ELECTRICAL CONSTRUCTION

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

DESCRIPTION

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

“Duct” and “conduit,” and “rigid metal conduit” and “rigid steel conduit” are used interchangeably
in this specification.

RELATED WORK

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

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 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits, fittings and
boxes for raceway systems.

Section 31 20 00, EARTH MOVING Section 31 20 11, EARTH MOVING (SHORT FORM):
Trenching, backfill and compaction.
QUALITY ASSURANCE

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

Coordinate layout and installation of ducts, manholes, pullboxes, and pull-boxes with final
arrangement of other utilities, site grading, and surface features, as determined in the field.
SUBMITTALS

Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS.

Shop Drawings:

1. Clearly present sufficient information to determine compliance with drawings and
specifications.
2. Include manholes, pullboxes, duct materials, and hardware. Submit plan and elevation

drawings, showing openings, pulling irons, cable supports, cover, ladder, sump, and
other accessories and details.
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3. Proposed deviations from details on the drawings shall be clearly marked on the
submittals. If it is necessary to locate manholes or pullboxes at locations other than
shown on the drawings, show the proposed locations accurately on scaled site drawings,
and submit four copies to the Resident Engineer for approval prior to construction.

Certifications: Two weeks prior to the final inspection, submit four copies of the following
certifications to the Resident Engineer:

1. Certification by the manufacturer that the materials conform to the requirements of the
drawings and specifications.

2. Certification by the contractor that the materials have been properly installed, connected,
and tested.

APPLICABLE PUBLICATIONS

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

American Concrete Institute (ACI):
Building Code Requirements for Structural Concrete

318/318M-05 .....ccoiiiiiiieiee Building Code Requirements for Structural Concrete &
Commentary

SP-66-04 ......ocevviiiiiiiiie ACI Detailing Manual

American National Standards Institute (ANSI):

TT-07 oo Underground Enclosure Integrity

American Society for Testing and Materials (ASTM):

CA78-09 ...ooveeeeeeeeeeieeee e, Standard Specification for Precast Reinforced Concrete Manhole
Sections

C858-09 ....vvvveeeeeeieciieeeee e, Underground Precast Concrete Utility Structures

C990-09 ...ovveeeieeeeeeiee e, Standard Specification for Joints for Concrete Pipe, Manholes
and Precast Box Sections Using Preformed Flexible Joint
Sealants.

Institute of Electrical and Electronic Engineers (IEEE):

C2-07 e National Electrical Safety Code

National Electrical Manufacturers Association (NEMA):

TC2-03 ... Electrical Polyvinyl Chloride (PVC) Tubing And Conduit

TC 3-2004 ....ovveeeeeeeeecieeeeen, PVC Fittings for Use With Rigid PVC Conduit And Tubing

TCB&82003.......cccevivreeeennn, PVC Plastic Utilities Duct For Underground Installations

TC9-2004 ....ovvveeveeeeeiieeeeen, Fittings For PVC Plastic Utilities Duct For Underground
Installation

National Fire Protection Association (NFPA):

T0-08 ... National Electrical Code (NEC)

Underwriters Laboratories, Inc. (UL):

B-07 oo Electrical Rigid Metal Conduit-Steel

ABT7-07 oo Grounding and Bonding Equipment

651-05 . Schedule 40 and 80 Rigid PVC Conduit and Fittings
B65TA-00....coiiiiiiiie Type EB and A Rigid PVC Conduit and HDPE Conduit
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B51B-07 ...ovvreeeeeeeeieciieeeee e, Continuous Length HDPE Conduit

U.S. General Services Administration (GSA):
A-A-60005-1998 Frames, Covers, Gratings, Steps, Sump and Catch Basin, Manhole

1.6

A

STORAGE

Lift and support pre-cast concrete structures only at designated lifting or supporting points.

PART 2 - PRODUCTS

2.1

A

PULLBOXES

General: Size as indicated on drawings. Provide pullboxes with weatherproof, non-skid covers
with recessed hook eyes, secured with corrosion- and tamper-resistant hardware. Cover material
shall be identical to pullbox material. Covers shall have molded lettering, ELECTRIC or SIGNAL
as applicable. Provide pulling irons, 0.875 in [22 mm] diameter galvanized steel bar with exposed
triangular-shaped opening.

B. Fiberglass Pullboxes: Shall be sheet-molded, fiberglass-reinforced, polyester resin enclosure

2.2

A

B.

23

A

24

A

joined to polymer concrete top ring or frame.

GROUNDING
Rods: Per Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.

Ground Wire: Stranded bare copper 6 AWG [16 mm?] minimum.

WARNING TAPE

Standard 4-mil polyethylene 3 in [76 mm] wide detectable tape, red with black letters, imprinted
with “CAUTION - BURIED ELECTRIC CABLE BELOW?” or similar.

PULL ROPE FOR SPARE DUCTS

Plastic with 200 Ib [890 N] minimum tensile strength.

PART 3 - EXECUTION

3.1

A

PULLBOX INSTALLATION

Assembly and installation shall follow the printed instructions and recommendations of the
manufacturer. Install pullboxes level and plumb.

1. Units shall be installed on a 12 in [300 mm] level bed of 90% compacted granular fill,

well-graded from the 1 in [25 mm)] sieve to the No. 4 sieve. Granular fill shall be
compacted with a minimum of four passes with a plate compactor.
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2. Seal duct terminations so they are watertight.

B. Access: Ensure the top of frames and covers are flush with finished grade.

3.2 TRENCHING

A. Refer to Section 31 20 00, EARTH MOVING Section 31 20 11 EARTH MOVING (SHORT FORM)
for trenching, backfilling, and compaction.

B. Work with extreme care near existing ducts, conduits, cables, and other utilities to avoid
damaging them.

C. Cutthe trenches neatly and uniformly.

E. Conduits to be installed under existing paved areas and roads that cannot be disturbed shall be
bored into place. Conduits shall be HDPE.

END OF SECTION 260541
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SECTION 261219 - PAD-MOUNTED, LIQUID-FILLED, MEDIUM-VOLTAGE TRANSFORMERS

PART 1 - GENERAL

1.1 DESCRIPTION
A. This section specifies the furnishing, installation, and connection of pad-mounted transformers.
B. Pad-mounted transformers shall be complete, outdoor type, continuous duty, integral assembly,
grounded, tamper-resistant, and weatherproof, with liquid-immersed transformers.
1.2 RELATED WORK
A. Section 09 06 00, SCHEDULE FOR FINISHES: Finishes for electrical equipment.

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

D. Section 26 05 13, MEDIUM-VOLTAGE CABLES: Medium-voltage cables.
E. 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.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS FOR
ELECTRICAL INSTALLATIONS.
14 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 UL and ANSI 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.

1.5 SUBMITTALS

A. In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS,
submit the following:

B. Shop Drawings:

1. Clearly present sufficient information to determine compliance with drawings and
specifications.
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2. 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.

3. Complete nameplate data, including manufacturer's name and catalog number.

C. Manuals:

1. When submitting the shop drawings, submit companion copies of complete maintenance
and operating manuals, including technical data sheets, wiring diagrams, and information
for ordering replacement parts.

a. Identify terminals on wiring diagrams to facilitate installation, maintenance, and
operation.
b. Indicate on wiring diagrams the internal wiring for each piece of equipment and
interconnections between the pieces of equipment.
C. Approvals will be based on complete submissions of manuals, together with shop
drawings.
2. Two weeks prior to the final inspection, submit four copies of the final up-dated

maintenance and operation manuals to the Resident Engineer.

a. Update the manual to include any information necessitated by shop drawing
approval.

b. Show all terminal identification.

C. Include information for testing, repair, trouble-shooting, assembly, disassembly,
and recommended maintenance intervals.

d. Provide a replacement parts list with current prices. Include a list of
recommended spare parts, tools, and instruments for testing and maintenance
purposes.

e. Furnish manuals in loose-leaf binder or manufacturer’s standard binder.

Certifications:

1. Two weeks prior to the final inspection, submit four copies of the following certifications to
the Resident Engineer:

2. Certification by the manufacturer that the materials conform to the requirements of the
drawings and specifications.

3. Certification by the contractor that the materials have been properly installed, connected,
and tested.

APPLICABLE PUBLICATIONS

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

American Concrete Institute (ACI):
318-05 ... Building Code Requirements for Structural Concrete

American National Standards Institute (ANSI):

C37.47-00....ccccciiiiiiiiiiieiee e, High Voltage Current-Limiting Type Distribution Class Fuses and
Fuse Disconnecting Switches
C57.12.00-00.......cccccvvvieeereeeeens General Requirements for Liquid-Immersed Distribution, Power

and Regulating Transformers
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C57.12.25-90......ccccciiieeeeeeees Transformers-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

C57.12.28-05.......ccociiiie Pad-Mounted Equipment Enclosure Integrity

C57.12.29-99......cccciiieeeeeees Pad-Mounted Equipment — Enclosure Integrity for Coastal
Environments

C57.12.34-04.........cvveeeeeeee, Pad-Mounted, Compartmental-Type, Self Cooled, Three-Phase

Distribution Transformers, 2500kVA and Smaller — High Voltage
34500 Grd Y/19920 Volts and Below; Low-Voltage 480 Volts and
Below

American Society for Testing and Materials (ASTM):
D3487-08.......c.oeveeiiieieiieeee Standard Specification for Mineral Insulating Oil Used in
Electrical Apparatus

Institute of Electrical and Electronic Engineers (IEEE):

C2-07 ..t National Electrical Safety Code

CB2.11-99...ciiiiiiiiee Metal-Oxide Surge Arresters for Alternating Current Power
Circuits

48-09 ..o 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

386-06......ceeiiiiiiiiiiieeeeeee e Standard for Separable Insulated Connector Systems for Power
Distribution Systems Above 600V
592-96 ..., Standard for Exposed Semiconducting Shields on High Voltage

Cable Joints and Separable Insulated Connectors

National Electrical Manufacturers Association (NEMA):

C57.12.26-87 ..., Pad-Mounted, Compartmental-Type, Self-Cooled, Three-Phase
Distribution Transformers for Use with Separable Insulated
High-Voltage Connectors, High-Voltage, 34500 Grd Y/19920
Volts and Below; 2500 kVA and Smaller

LAT-92..ceeeiiiieiiieeee e, Surge Arresters

TP1-02..iiiiie e Guide for Determining Energy Efficiency for Distribution
Transformers

TR1-00 . Transformers, Regulators, and Reactors

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

Underwriters Laboratories Inc. (UL):
467-07 Grounding and Bonding Equipment

PART 2 - PRODUCTS

2.1

A

EQUIPMENT, GENERAL
Equipment shall be in accordance with ANSI, ASTM, IEEE, NEMA, NFPA, UL, as shown on the

drawings, and as specified herein. The transformer shall be assembled as an integral unit by a
single manufacturer.
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Ratings shall not be less than shown on the drawings.

Provide transformers designed to withstand the mechanical stresses caused by rough handling
during shipment in addition to the electrical and mechanical stresses that may occur during
operation.

Completely fabricate transformers at the factory so that only the external cable connections are
required at the job 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 unit that will be in contact with the
concrete pad shall be treated with corrosion-resistant compounds and epoxy resin or a rubberized
sealing compound.

COMPARTMENTS
Construction:
1. Enclosures shall be in accordance with ANSI C57.12.28.

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, reinforcing gussets, and jig-welding to ensure rectangular
rigidity.

4. Use cadmium or zinc plated bolts, nuts, and washers.

5. Sufficient space shall be provided for equipment, cabling, and terminations within the
compartments.

6. 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 2 in [50 mm] 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.

BIL RATING

15 kV class equipment shall have a minimum 95 kV BIL rating.
TRANSFORMER FUSE ASSEMBLY

The primary fuse assembly shall be load-break combination fuse and dry-well fuse holder rated
for system voltage, rated for 10 load makes and 10 load breaks, with rated 200 amp load current
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at 75% power factor, 10,000 symmetrical A close-in on fault duty, and 95 kV BIL. The entire fuse
assembly shall be removable through the use of hot stick.

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 unit
disconnecting means. Fuses shall be in accordance with ANSI C37.47.

2. Transformers shall not have internal "weak link" 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.

PRIMARY CONNECTIONS

Primary connections shall be 200 A dead-front load break wells and inserts for cable sizes shown
on the drawings.

Provide loop-feed primary where indicated on Drawings.

MEDIUM-VOLTAGE TERMINATIONS

Terminate the medium voltage cables in the primary compartment with loadbreak premolded
rubber elbow connectors, suitable for submersible applications. Elbow connectors shall have a
minimum of 0.125 in [3 mm] 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. Loadbreak elbow and bushing insert shall be from the same
manufacturer. Allow sufficient slack in medium-voltage cable, ground, and drain wires to permit
elbow connectors to be moved to their respective parking stands. Elbow connectors shall be rated
as follows:

1. Voltage: 15kV phase-to-phase.
2. Continuous current: 200 A RMS.

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.

Provide insulated cable supports to relieve any strain imposed by cable weight or movement.

LOW-VOLTAGE EQUIPMENT
Mount the low voltage bushings, and hot stick in the low voltage compartment.

The low-voltage leads shall be brought out of the tank by epoxy pressure tight bushings, and shall
be standard arrangement per ANSI.

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 neutral and
ground pad.
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TRANSFORMERS

Transformers shall be both single-phase and three-phase, liquid-immersed, isolated winding, and
self-cooled by natural convection. Refer to power-riser diagram for transformer configurations.

The kVA ratings shown on the drawings are for continuous duty without the use of cooling fans.

Temperature rises shall not exceed the NEMA TR1 standards of 149° F [65° C] by resistance, and
180° F [80° C] hotspot at rated kVA.

Transformer insulating material shall be mineral oil and shall be in accordance with ASTM D
3487.

Transformer impedance shall be not less than 4.5% for sizes 150 kVA and larger.
Sound levels shall conform to NEMA TR1 standards.
Project utilizes both radial and loop-feed transformers. Refer to power-riser diagram.

Primary windings shall have four 2.55 full-capacity voltage taps; two taps above and two taps
below rated voltage.

Core and Coil Assemblies:
1. Cores shall be grain-oriented, non-aging, and silicon steel to minimize losses.

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 tiedowns for coil windings.

The transformer tank, cover, and radiator gauge thickness shall not be less than that outlined in
ANSI.

Accessories:
1. Provide standard NEMA features, accessories, and the following:

No-load tap changer (Provide warning sign).

Lifting, pulling, and jacking facilities.

Globe-type valve for oil filtering and draining, including sampling device.
Pressure relief valve.

Liquid level gauge and filling plug.

A grounding pad in the medium- and low-voltage compartments.

A diagrammatic nameplate and operating instructions enclosed by a transparent
cover located in the low-voltage compartment.

Dial-type liquid thermometer with a maximum reading pointer and an external
reset.

i. Hot stick. Securely fasten hot stick within low-voltage compartment.

S @rmpo0ToD

2. The accessories shall be made accessible within the compartments without disassembling
trims and covers.
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L. Transformers shall meet the minimum energy efficiency values per NEMA TP1:

KVA (%)
75 98.1
1125  [98.3
150 99.0
225 99.0
300 99.0
500 99.1
750 99.2
1000  [99.2
1500  [99.3
2000 994
2500 994

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install transformers as shown on the drawings, in accordance with the NEC, and as
recommended by the manufacturer.

B. Foundation:

1. Provide foundation of reinforced concrete, Type C, 21mPa (3000 psi minimum, 28 day
compressive strength), complying with the ACI 318.
2. Locate the top of foundation pads 6 in [150 mm] above the adjacent finished grade,

unless otherwise shown on the drawings. Refer to drawings for size, location, and
structural steel reinforcing required.

3. Grade the adjacent terrain so that surface water will flow away from the foundation.

4. Anchor transformers with cadmium- or zinc-plated bolts, nuts, and washers. Bolts shall
not be less than 0.5 in [12 mm] diameter.

C. 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,
and to the secondary neutral with not less than a No. 2/0 AWG bare copper conductor.

3. Independently connect cable shield grounding devices ground wires to ground with sufficient
slack to permit elbow connector operation. Connect elbow connectors with a No. 14 AWG
bare copper drain wire from its grounding eye to the related cable shield grounding device
ground wire. Do not connect drain wires in any manner that could permit circulating currents,
or cable fault currents, to pass through them.
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3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform tests in accordance with the manufacturer's recommendations. Include the following
visual and mechanical inspections.
B. Transformers:

1. Compare equipment nameplate data with specifications and approved shop drawings.
Inspect physical and mechanical condition. Check for damaged or cracked bushings and
liquid leaks.

3. Verify that control and alarm settings on temperature indicators are as specified.

4. Inspect all field-installed bolted electrical connections, using the calibrated torque-wrench
method to verify tightness of accessible bolted electrical connections, or perform
thermographic survey after energization under load.

5. Verify correct liquid level in transformer tank.

6. Perform specific inspections and mechanical tests as recommended by manufacturer.

7. Verify correct equipment grounding per the requirements of Section 26 05 26,
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.

8. Verify the presence of transformer surge arresters, if provided.

9. Verify that the tap-changer is set at specified ratio.

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 stand-off insulators.

2. Six insulated protective caps.

3. One spare set of medium-voltage fuses for each size fuse used in the project.

3.5 INSTRUCTIONS
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 OF SECTION 261219
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

DESCRIPTION

This section specifies the furnishing, installation, and connection of panelboards.

RELATED WORK
Section 09 91 00, PAINTING: Identification and painting of panelboards.

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 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600
VOLTS AND BELOW): Cables and wiring.

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 and outlet
boxes.

QUALITY ASSURANCE

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

SUBMITTALS

Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS.

Shop Drawings:

1. Sufficient information, shall be clearly presented to determine compliance with drawings
and specifications.
2. Include electrical ratings, dimensions, mounting details, materials, wiring diagrams,

accessories, and weights of equipment. Complete nameplate data, including
manufacturer’'s name and catalog number.

Manuals:

1. When submitting the shop drawings, submit companion copies of complete maintenance
and operating manuals, including technical data sheets and wiring diagrams.
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2. If changes have been made to the maintenance and operating manuals that were
originally submitted, then submit four copies of updated maintenance and operating
manuals to the Resident Engineer two weeks prior to final inspection.

Certification: Two weeks prior to final inspection, submit four copies of the following to the
Resident Engineer:

1. Certification by the manufacturer that the materials conform to the requirements of the
drawings and specifications.

2. Certification by the contractor that the materials have been properly installed, connected,
and tested.

APPLICABLE PUBLICATIONS

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.

National Electrical Manufacturers Association (NEMA):

PB-1-06 ....coooiiiiiiiiiiieieee Panelboards

250-08 ... Enclosures for Electrical Equipment (1000V Maximum)
National Fire Protection Association (NFPA):

70-2005 ...ooiiiiiiei National Electrical Code (NEC)
TOE-2004.....cooiiiiiieeiaeeee Standard for Electrical Life Safety in the Workplace
Underwriters Laboratories, Inc. (UL):

50-95 ... Enclosures for Electrical Equipment

B7-09 .. Panelboards

489-09 ..o Molded Case Circuit Breakers and Circuit Breaker Enclosures

PART 2 - PRODUCTS

2.1

C.

PANELBOARDS
Panelboards shall be in accordance with UL, NEMA, NEC, and as shown on the drawings.
Panelboards shall be standard manufactured products.

All panelboards shall be hinged “door in door” type with:

1. Interior hinged door with hand-operated latch or latches, as required to provide access
only to circuit breaker operating handles, not to energized parts.

2. Outer hinged door shall be securely mounted to the panelboard box with factory bolts,
screws, clips, or other fasteners, requiring a tool for entry. Hand-operated latches are not
acceptable.

3. Push inner and outer doors shall open left to right.

Panelboards shall have main breaker, bus size, voltage, phase, or flush /surface mounting as
scheduled on the drawings.
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Panelboards shall conform to NEMA PB-1, NEMA AB-1, and UL 67 and have the following

features:

1. Non-reduced size copper bus bars with current ratings as shown on the panel schedules,
rigidly supported on molded insulators.

2. Bus bar connections to the branch circuit breakers shall be the “distributed phase” or “phase

sequence” type.

3. Mechanical lugs furnished with panelboards shall be cast, stamped, or machined metal alloys

of sizes suitable for the conductors to which they will be connected.

Neutral bus shall be 100% rated, mounted on insulated supports.

Grounding bus bar shall be equipped with screws or lugs for the connection of grounding

wires.

6. Buses shall be braced for the available short-circuit current. Bracing shall not be less than

10,000 A symmetrical for 120/208 V and 120/240 V panelboards.

Branch circuit panelboards shall have buses fabricated for bolt-on type circuit breakers.

Protective devices shall be designed so that they can easily be replaced.

Where designated on panel schedule "spaces," include all necessary bussing, device

support, and connections. Provide blank cover for each space.

10. In two section panelboards, the main bus in each section shall be full size. The first section
shall be furnished with subfeed lugs on the line side of main lugs only, or through-feed lugs
for main breaker type panelboards, and have cable connections to the second section.
Panelboard sections with tapped bus or crossover bus are not acceptable.

11. Series-rated panelboards are not permitted.

ok

© oo N

CABINETS AND TRIMS
Cabinets:

1. Provide galvanized steel cabinets to house panelboards. Cabinets for outdoor
panelboards shall be factory primed and suitably treated with a corrosion-resisting paint
finish meeting UL 50 and UL 67.

Cabinet enclosure shall not have ventilating openings.

Cabinets for panelboards may be of one-piece formed steel or of formed sheet steel with
end and side panels welded, riveted, or bolted as required.

wnN

MOLDED CASE CIRCUIT BREAKERS FOR PANELBOARDS

Circuit breakers shall be per UL 489, in accordance with the NEC, as shown on the drawings, and
as specified.

Circuit breakers in panelboards shall be bolt-on type.

Molded case circuit breakers shall have minimum interrupting rating as required to withstand the
available fault current, but not less than:

1. 120/240 V Panelboard: 10,000 A symmetrical.

Molded case circuit breakers shall have automatic, trip free, non-adjustable, inverse time, and
instantaneous magnetic trips for 100 A frame or lower. Magnetic trip shall be adjustable from 3x
to 10x for breakers with 600 A frames and higher.

Breaker features shall be as follows:

1. A rugged, integral housing of molded insulating material.
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Silver alloy contacts.

Arc quenchers and phase barriers for each pole.

Quick-make, quick-break, operating mechanisms.

A trip element for each pole, thermal magnetic type with long time delay and
instantaneous characteristics, a common trip bar for all poles and a single operator.
Electrically and mechanically trip free.

An operating handle which indicates ON, TRIPPED, and OFF positions.

An overload on one pole of a multipole breaker shall automatically cause all the poles of
the breaker to open.

oRwd

i

PART 3 - EXECUTION

3.1

3.2

3.3

INSTALLATION

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

Locate panelboards so that the present and future conduits can be conveniently connected.

Install a printed schedule of circuits in each panelboard after approval by the Resident Engineer.
Schedules shall be printed on the panelboard directory cards, installed in the appropriate
panelboards, and incorporate all applicable contract changes. Information shall indicate outlets,
lights, devices, or other equipment controlled by each circuit, and the final room numbers served
by each circuit.

Mount the fully-aligned panelboard such that the maximum height of the top circuit breaker above
the finished floor shall not exceed 78 in [1980 mm]. Mount panelboards that are too high such
that the bottom of the cabinets will not be less than 6 in [150 mm] above the finished floor.

ACCEPTANCE CHECKS AND TESTS

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

1. Visual and Mechanical Inspection

a. Compare equipment nameplate data with specifications and approved shop
drawings.

b. Inspect physical, electrical, and mechanical condition.

C. Verify appropriate anchorage and required area clearances.

d. Verify that circuit breaker sizes and types correspond to approved shop
drawings.

e. To verify tightness of accessible bolted electrical connections, use the calibrated
torque-wrench method or perform thermographic survey after energization.

f. Clean panelboard.

FOLLOW-UP VERIFICATION

Upon completion of acceptance checks, settings, and tests, the contractor shall demonstrate that
the panelboards are in good operating condition and properly performing the intended function.

END OF SECTION 262416
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SECTION 31 20 00 - EARTH MOVING

PART 1 - GENERAL

1.1

1.2

A

DESCRIPTION OF WORK:

This section specifies the requirements for furnishing all equipment, materials, labor, tools, and
techniques for earthwork including, but not limited to, the following:

Site preparation.
Excavation.

Filling and backfilling.
Soil Disposal.

Dust Control

Clean Up.

Nogwh =

DEFINITIONS:
Unsuitable Materials:

1. Fills: Topsoil; frozen materials; construction materials and materials subject to
decomposition; clods of clay and stones larger than 75 mm (3 inches); organic material,
including silts, which are unstable; and inorganic materials, including silts, too wet to be
stable and any material with a liquid limit and plasticity index exceeding 40 and 15
respectively. Unsatisfactory soils also include satisfactory soils not maintained within 2
percent of optimum moisture content at time of compaction, as defined by ASTM D 1557.

2. Existing Subgrade: Same materials as 1.2.A.1, that are not capable of direct support of
slabs, pavement, and similar items with possible exception of improvement by
compaction, proofrolling, or similar methods.

Trench Earthwork: Trenchwork required for utility lines.

Degree of compaction: Degree of compaction is expressed as a percentage of maximum density
obtained by laboratory test procedure. This percentage of maximum density is obtained through
use of data provided from results of field test procedures presented in ASTM D2922.

Backfill: Soil materials or controlled low strength material used to fill an excavation.

Unauthorized excavation: Removal of materials beyond indicated sub-grade elevations or
indicated lines and dimensions without written authorization by the Resident Engineer. No
payment will be made for unauthorized excavation or remedial work required to correct
unauthorized excavation.

Authorized additional excavation: Removal of additional material authorized by the Resident
Engineer based on the determination by the soils testing agency that unsuitable bearing materials
are encountered at required sub-grade elevations. Removal of unsuitable material and its
replacement as directed will be paid on basis of Conditions of the Contract relative to changes in
work.
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Subgrade: The undisturbed earth or the compacted soil layer immediately below granular base
course or topsoil materials.

Structure: Buildings, foundations, slabs, tanks, curbs, mechanical and electrical appurtenances, or
other man-made stationary features constructed above or below the ground surface.

Borrow: Satisfactory soil imported from off-site for use as fill or backfill.

Bedding course: Layer placed above excavated subgrade in a trench and surrounding conduits in
accordance with plan details.

Base Course: Layer placed between the sub-grade and concrete paving.

Utilities include on-site underground pipes, conduits, ducts, and cables as well as underground
services within buildings.

Debris: Debris includes all materials located within the designated work area not covered in the
other definitions and shall include but not be limited to items like vehicles, equipment, appliances,
building materials or remains thereof, tires, any solid or liquid chemicals or products stored or
found in containers or spilled on the ground.

Contaminated soils: Soil that contains contaminates as defined and determined by the Resident
Engineer.
RELATED WORK:

Materials testing and inspection during construction: Section 01 45 29, TESTING LABORATORY
SERVICES.

Protection of existing utilities, fire protection services, existing equipment, roads, and pavements:
Section 01 00 00, GENERAL REQUIREMENTS.

. Base Course under concrete paving and sidewalk: The South Dakota Department of

Transportation, “Standard Specifications for Roads and Bridges”, 2004 Edition.

CLASSIFICATION OF EXCAVATION:
Unclassified Excavation: Removal and disposal of pavements and other man-made obstructions
visible on surface; utilities, and other items including underground structures indicated to be

demolished and removed; together with any type of soil materials regardless of character of
material and obstructions encountered.

SUBMITTALS:
Furnish to Resident Engineer:
1. Contactor shall furnish resumes with all personnel involved in the project including Project

Manager, Superintendent, and on-site Engineer. Project Manager and Superintendent
should have at least 3 years of experience on projects of similar size.
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2. Soil samples.
a. Classification in accordance with ASTM D2487 for each on-site or borrow soil
material proposed for fill, backfill, engineered fill, or structural fill.
b. Laboratory compaction curve in accordance with ASTM D 1557 AASHTO for

each on site or borrow soil material proposed for fill, backfill, engineered fill, or
structural fill.

APPLICABLE PUBLICATIONS:

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

American Society for Testing and Materials (ASTM):

D1557-02e1.....cccvvvieeieeeeeiie Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Modified Effort (56,000 ft-Ibf/ft’
(2700 kN m/m?))

D2487-06.......ccceiieeieeeeeee Standard Classification of Soil for Engineering Purposes (Unified
Soil Classification System)
D2922-05........oeviiiiieieeieeee Standard Test Methods for Density of Soil and Soil-Aggregate in

Place by Nuclear Methods (Shallow Depth)

C. The South Dakota Department of Transportation: “Standard Specifications

for Roads and Bridges”, 2004 Edition

PART 2 - PRODUCTS

2.1

MATERIALS:

General: Provide borrow soil material when sufficient satisfactory soil materials are not available
from excavations.

Fills: Material in compliance with ASTM D2487 Soil Classification Groups GW, GP, GM, SW, SP,
SM, SC, and ML, or any combination of these groups; free of rock or gravel larger than 75 mm (3
inches) in any dimension, debris, waste, frozen materials, vegetation, and other deleterious
matter. Material approved from on site or off site sources having a minimum dry density of 1760
kg/m3 (110 pcf), a maximum Plasticity Index of 15, and a maximum Liquid Limit of 40.

Bedding: Sand, ASTM C 33 fine aggregate.

Granular Fill;

1. Base Course under asphalt pavement, concrete pavement and concrete curb & gutter if
necessar: Base Course shall be in accordance with Section 882 of the South Dakota

Department of Transportation, “Standard Specifications for Roads and Bridges”, 2004
Edition.
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PART 3 - EXECUTION

3.1

3.2

SITE PREPARATION:

Clearing: Clear within limits of earthwork operations as necessary. Work may include removal of
trees, shrubs, incidental structures, paving, debris, trash, and other obstructions. Remove
materials from Medical Center.

Grubbing: Remove stumps and roots 75 mm (3 inch) and larger diameter. Undisturbed sound
stumps, roots up to 75 mm (3 inch) diameter, and nonperishable solid objects a minimum of 900
mm (3 feet) below subgrade or finished embankment may be left.

Trees and Shrubs: Trees and shrubs, not shown for removal, may be removed from areas within
1200 mm (4 feet) of new ultility lines when removal is approved in advance by Resident Engineer.
Remove materials from Medical Center. Box, and otherwise protect from damage, existing trees
and shrubs which are not to be removed in construction area. Immediately repair damage to
existing trees and shrubs by trimming, cleaning and painting damaged areas, including roots, in
accordance with standard industry horticultural practice for the geographic area and plant species.
Do not store building materials closer to trees and shrubs that are to remain, than farthest
extension of their limbs.

Stripping Topsoil: Strip topsoil from within limits of earthwork operations as specified. Topsoil shall
be a fertile, friable, natural topsoil of loamy character and characteristic of locality. Topsoil shall be
capable of growing healthy horticultural crops of grasses. Stockpile topsoil and protect as directed
by Resident Engineer. Eliminate foreign materials, such as weeds, roots, stones, subsoil, frozen
clods, and similar foreign materials larger than 0.014 m3 (1/2 cubic foot) in volume, from soil as it
is stockpiled. Retain topsoil on station. Remove foreign materials larger than 50 mm (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 soil is wet so that the
composition of the soil will be destroyed.

Concrete or Asphalt Slabs and Paving: Score deeply or saw cut to insure a neat, straight cut,
sections of existing concrete slabs, curbs and gutters, and paving to be removed where
excavation or trenching occurs. Extend pavement section to be removed a minimum of 300 mm
(12 inches) on each side of widest part of trench excavation and insure final score lines are
approximately parallel unless otherwise indicated. Remove material from Medical Center.

Lines and Grades: Finish grades shall conform to the existing surface grades prior to
construction.

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.

EXCAVATION:

Shoring, Sheeting and Bracing: Shore, brace, or slope, its angle of repose or to an angle
considered acceptable by the Resident Engineer, banks of excavations to protect workmen,

banks, adjacent paving, structures, and utilities.

1. Design of the temporary support of excavation system is the responsibility of the
Contractor.
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Excavation Drainage: Operate pumping equipment, and/or provide other materials, means and
equipment as required to keep excavation free of water and subgrade dry, firm, and undisturbed
until approval of permanent work has been received from Resident Engineer. Approval by the
Resident Engineer is also required before placement of the permanent work on all subgrades.

Subgrade Protection: Protect subgrades from softening, undermining, washout, or damage by rain
or water accumulation. Reroute surface water runoff from excavated areas and not allow water to
accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.

When subgrade for paving has been disturbed by water, remove disturbed material to firm
undisturbed material after water is brought under control. Replace disturbed subgrade in trenches
with concrete or material approved by the Resident Engineer.

Trench Earthwork:

2. Electrical trenches:
a. Trench in accordance with plan details.
b. Bed electrical lines in accordance with plan details.
C. Place and compact as specified remainder of backfill using acceptable excavated
materials. Do not use unsuitable materials.
d. Use bedding material for bedding where rock or rocky materials are
overexcavated.

FILLING AND BACKFILLING:

General: Do not fill or backfill until all debris, water, unsatisfactory soil materials, obstructions, and
deleterious materials have been removed from excavation. For fill and backfill, use excavated
materials and borrow meeting the criteria specified herein, as applicable. Borrow will be supplied
at no additional cost to the Government. Do not use unsuitable excavated materials.

Placing: Place materials in horizontal layers not exceeding 200 mm (8 inches) in loose depth for
material compacted by heavy compaction equipment, and not more than 100 mm (4 inches) in
loose depth for material compacted by hand-operated tampers and then compacted. Place no
material on surfaces that are muddy, frozen, or contain frost.

Compaction: Compact with approved tamping rollers, sheepsfoot rollers, pneumatic tired rollers,
steel wheeled rollers, vibrator compactors, or other approved equipment (hand or mechanized)
well suited to soil being compacted. Do not operate mechanized vibratory compaction equipment
within 3000 mm (10 feet) of new or existing building walls without prior approval of Resident
Engineer. Moisten or aerate material as necessary to provide moisture content that will readily
facilitate obtaining specified compaction with equipment used. Compact soil to not less than the
following percentages of maximum dry density, according to ASTM D698 or ASTM D1557 as
specified below:

1. Natural Ground (Cut or Existing)
a. Curbs and gutters, sidewalks,and pavements: ASTM D1557, 95 percent.
b. Base course under curbs and gutters and pavements: ASTM D1557, 95 percent.
C. Landscape and lawn areas: ASTM D1557, 90 percent

GRADING:

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
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between points where elevations are indicated, or between such points and existing finished
grades. Provide a smooth transition between abrupt changes in slope.

Place base course under concrete curb and gutter, concrete sidewalk and asphalt pavement,
compacted, and leveled. Thickness of base course shall be 100 mm (4 inches) unless otherwise
shown.

Finish subgrade in a condition acceptable to Resident Engineer at least one day in advance of
paving operations. Maintain finished subgrade in a smooth and compacted condition until
succeeding operation has been accomplished. Scarify, compact, and grade 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 +/- 6 mm
(0.25 inches) of existing grades.

DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIAL:

Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash,
and debris, and legally dispose of it off Medical Center property.

Remove from site and dispose of any excess excavated materials after all fill and backfill
operations have been completed.

DUST CONTROL:

The Contractor shall employ appropriate measures to control dust caused by earth moving
activities. This may include, but is not limited to, application of water to disturbed grades, covering
of stockpiles, or temporary soil stabilization practices.

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 all debris, rubbish, and excess material from Medical Center Property.

END OF SECTION
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