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SECTION 00100 — SPECIAL PROVISIONS

SCOPE OF SECTION

A. The special provisions of this division are intended as modifications or
supplements to Information for Bidders, General Conditions, or Technical
Specifications and the intent of any provisions of this division shall govern.

B. Materials and construction pertaining to the installation of the power source and
control systems shall be in accordance with NEC and NESC Standards.

ORDER OF WORK

The Contractor will carefully coordinate their work with the Virgin Islands Water and
Power Authority. The Contractor shall submit a detailed time schedule. This schedule
shall be incorporated into the construction schedule to be submitted to the Project
Manager.

COOPERATION WITH OTHERS

The Contractor will coordinate with Virgin Islands Water and Power Authority or others
who may be engaged in authorized work prior to final completion of the project.

PRE-CONSTRUCTION CONFERENCE

Upon award of Contract, the Owner will schedule a pre-construction conference. This
conference must be attended by the Project Manager, Resident Project Representative,
the Contractor, Subcontractors, Material Suppliers, the Water and Power Authority's
representative and other agencies which may be affected. The purpose is to review the
project scope, determine the project schedule, and discuss problems that may be
encountered.

SECURITY
The Contractor is responsible for maintaining security at the work site.

CONTRACTOR’S OFFICE

The Contractor shall maintain a temporary field office near the work for their own use
during the period of construction at which readily accessible copies of all contract
documents shall be kept. The office shall be located where it will not interfere with the
progress of the work. In charge of this office, there shall be a competent superintendent
of the Contractor as specified under “Supervision of Work” in the AGREEMENT.

TEMPORARY CONTROLS

A. Dust Control. The Contractor shall provide for adequate protection against
raising objectionable dust clouds caused by moving construction equipment, high
winds, or any other cause. All piles of dirt used for construction must be covered
with tarpaulins or plastic sheets. The Contractor shall provide for adequate
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protection of the work area to prevent nuisance and damage to adjacent property
and vehicular traffic from abrasive blasting debris, and the spray there from and
shall be solely responsible for any damage resulting there from.

B. The Contractor shall provide for adequate protection against polluting public or
private lands, bays, lakes, ponds, rivers, streams, creeks, etc., by disposal of
surplus material in the form of solids, liquids or gases, or from any other cause.

C. The Contractor shall evaluate and assess the impact of any adverse effects on the
natural environment which may result from construction operations and shall
operate to minimize pollution of air, ground or surface waters and vegetation, and
afford the neighboring community the maximum protection during and upon
completion of the construction project.

D. The Contractor shall take sufficient precautions to prevent pollution of bays,
streams, lakes, reservoirs, and ground water with fuels, oils, bitumens, calcium
chloride and other harmful materials. The Contractor shall conduct and schedule
their operations so as to avoid or otherwise prevent pollution or siltation of bays,
streams, lakes, ground water and reservoirs, and to avoid interference with
movement of migratory fish.

E. All chemicals used during construction or furnished for project operation,
whether herbicide, pesticide, disinfectant, polymer, reactant, or other
classification, must show approval of either EPA or USDA. Use of all such
chemicals and disposal of residues shall be in strict conformance with
instructions.

F. Paint Splatter Control: The Contractor shall take precautions necessary to
prevent paint splatter from falling on adjacent buildings and vehicular traffic and
shall be solely responsible for any damage resulting there from.

8. GENERAL QUALITY OF MATERIAL AND WORKMANSHIP

Unless otherwise specifically stated in the Contract Documents, the Contractor shall
provide and pay for materials, labor, tools, equipment, water, light, power, transportation,
supervision, and temporary construction of any nature, and other services and facilities of
any nature, whatsoever necessary, to execute, complete and deliver the work within the
specified time. Material and equipment shall be new and of a quality equal to
modifications which have been in successful regular operation under comparable
conditions.  This requirement does not apply to minor details or to thoroughly
demonstrated improvements in design or in materials of construction. Construction work
shall be executed in conformity with the standard practice of the trade. Should there be
more than one specification applicable to a particular aspect of design, construction, or
procedure; the more stringent requirement shall prevail.

9. MATERIALS AND EQUIPMENT FURNISHED BY OWNER

Materials and equipment specified to be furnished by the Owner shall be received and
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installed by the Contractor. Furnishing of material and equipment by the Owner will be
considered conclusive evidence to their acceptability for the purpose intended. If the
Contractor discovers defects in material or equipment furnished by the Owner, they shall
notify the Project Manager. After such discovery, the Contractor shall not proceed with
work involving Owner-furnished materials and equipment unless authorized by
VIWAPA

Unless otherwise noted or specifically stated, materials and equipment furnished by
VIWAPA, will be stored at a designated storage area in St. Thomas, USVI. After receipt
by the Contractor, Owner-furnished material and equipment shall form part of the work
for purposes of the Contract, including risk of loss, as if the Contractor had supplied and
stored it.

10. HURRICANE / INCLEMENT WEATHER PREPAREDNESS PLAN

A. Where the construction period is between June and November, within 30 days of
the date of Notice to Proceed, the Contractor shall submit to the Project Manager
a Hurricane Preparedness Plan. The plan should outline the necessary measures
which the contractor proposes to perform at no additional cost to the Owner in
case of a hurricane warning,.

B. In the event of inclement weather, or whenever the Project Manager shall direct,
the Contractor will, and will cause Subcontractors to, carefully protect the work
and materials against damage or injury from the weather. If in the opinion of the
Project Manager, any portion of work or materials should have been damaged or
injured by reason of failure on the part of the Contractor or any Subcontractors to
so protect the work, such work and materials shall be removed and replaced at
the expense of the Contractor.

11. TRAFFIC CONTROL

The following standards and specifications are considered to be part of the Traffic
Control Plan:

- Section 635 of the Standard Specifications, FP-96

- Section 635 of the Supplemental Specifications

- Manual on Uniform Traffic Control Devices, current edition.

- All signs shall be faced with sheeting conforming to Type II-A or Type III. See
section 718, FP-96.

In addition to the above standards and specifications, the specific provisions for this
project are also set forth as follows:

A. Maintenance of Traffic

SPECIAL PROVISIONS 00100-3



ST Vi

P

Virgin Island Water & Power Authority
Underground Electrical Construction Project
iy Feeder 5A
= St. Thomas, U.S.V.IL

1. Two-way traffic, one lane each way, will be maintained on weekdays
during the peak hours on two-way streets. Work that will interfere with
two-way traffic shall be conducted on weekends or during off-peak
periods. During weekends and off-peak periods, alternating one-way
traffic on one lane may be maintained by the use of flaggers to control
and maintain traffic. Two-way traffic must be restored by the end of each
workday.

2. Existing traffic patterns shall be maintained to the maximum extent
practicable during construction work.

B. General Requirements

1. Traffic Control Devices shall be furnished by the Contractor and shall be
maintained in compliance with the Federal Manual of Uniform Traffic
Control Devices (MUTCD), current edition, and latest revision at time of
contract. The Contractor shall be responsible for maintaining signs at all
times or as directed by the Project Manager. Signs, permanent or
temporary, that are not current to the traffic pattern shall be removed or
covered with plywood.

2. Suspension of Work. If the Contractor fails to comply with the provision
for traffic control as set forth in the plans or with provisions of the
MUTCD, the Project Manager shall suspend work until the Contractor
complies with the necessary requirements.

3. Prior Notice. Ten (10) days prior to implementation of any maintenance
of Traffic Phase, the Contractor shall provide The Public Works
Department, through the Project Manager, a description of the type of
work to be done. During construction, the Contractor shall inform the
Project Manager of any changes in traffic patterns within the work zone.
Prior to any restriction of traffic, VIWAPA and The Public Works
Department will issue a news release describing the work and the traffic
patterns that will be employed.

4. All work shall be consolidated in a manner to permit unimpeded traffic
flow in conformance with the Traffic Control Plan whenever possible.
The interruption of traffic shall not be permitted except as identified
unless specifically allowed by the Project Manager. Work operation shall
be scheduled to minimize disruption at peak traffic periods.

5. Access to the site will be by normal traffic patterns. The Contractor shall
identify proposed haul routes and prepare Traffic Control Plans of those
routes.

6. Pedestrians: Facilities for pedestrian crossing shall be maintained at all

times. Facilities for the safe stopping, loading, and unloading of buses
shall be maintained at all times.

7. Driveway Access. Access to driveways and roadways must be
maintained at all times, except as provided in the ‘TCP’.
8. Variations from the Traffic Control Plan: If the Contractor feels they can

improve on the Traffic Control Plan, they are encouraged to submit their
proposal in writing for consideration and approval by the Project
Manager.
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9. Contractor's Traffic Control Plan: Prior to commencing work, the
Contractor shall submit for the Project Manager's approval the proposed
method of controlling traffic. Any suggestions to improve on traffic
control shall be submitted for the Project Manager's approval at this time.
Prior coordination with the Dept. of Public Works is required to arrive at
a mutually agreed upon ‘TCP’.

10. The employment or presence of traffic flaggers, special officers, or
police shall in no way relieve the Contractor of any responsibility or
liability, which is theirs under the terms of the contract.

11. All work conducted within rights-of-way must be prearranged through
the Department of Public Safety. A Road Closure Permit must be
obtained. All traffic pattern drawings; safety signs and flaggers are the
responsibility of the Contractor. Contractor is to make all necessary
arrangements with the Department of Public Safety. It may be required
that work be performed on Saturdays, Sundays or Holidays to
accommodate traffic conditions.

END OF SECTION 00100
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SECTION 01000 - GENERAL SPECIFICATIONS

1. DEFINITIONS

Wherever the words defined in this section or pronouns used in their stead occur in the
Contract Documents, they shall have the meanings given herein.

1.1 As Directed, as required, etc.

Wherever in the Contract Documents, or on the Drawings, the words "as
directed," "as ordered," "as requested," "as required," "as permitted," or words of
like import are used, it shall be understood that the direction, order, request,
requirement, or permission of the Project Manager is intended. Similarly, the
words "approved," "acceptable," "suitable," " satisfactory," and words of like
import shall mean approved by, acceptable to, suitable to, or satisfactory to the
Project Manager.

1.2 Elevation
The figures given on the Drawings or in the other Contract Documents after the
word "elevation" or abbreviation of it shall mean the distance in feet above the
datum adopted by the Project Manager.

1.3 Rock

The word "rock", wherever used as the name of an excavated material or material
to be excavated, shall mean only boulders and pieces of concrete or masonry
exceeding 1 cu. yd. in volume, or solid ledge rock which, in the opinion of the
Project Manager, requires, for its removal drilling, hammering, blasting,
wedging, sledging, barring, or breaking up with a power-operated tool. No soft
or disintegrated rock which can be removed with a hand pick or power-operated
excavator or shovel, or loose, shaken, or previously blasted rock or broken stone
in rock fillings or elsewhere, and no rock exterior to the maximum limits of
measurement allowed, which may fall into the excavation, will be measured or
allowed as "rock".

1.4 Earth
The word "earth", wherever used as the name of an excavated material or
material to be excavated, shall mean all kinds of material other than rock as
defined above.

2. ABBREVIATIONS

Where any of the following abbreviations are used in the Contract Documents, they shall
have the meaning set forth opposite each.

AASHTO American Association of State Highway and Transportation
Officials
ACI American Concrete Institute
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AISC American Institute of Steel Construction

ANS American National Standard

ANSI American National Standards Institute

ASCE American Society of Civil Engineers

ASTM American Society for Testing and Materials

125-1b. ANS American National Standard for Cast-iron

250-1b. ANS Pipe Flanges and Flanged Fittings, Designation B16.1-1975, for
the appropriate class

AWG American or Brown and Sharpe Wire Gage

NEC National Electric Code

NESC National Electrical Safety Code

NPT National Pipe Thread

NSI National Sanitation Foundation

OS&Y Outside screw and yoke

Stl. WG U S Steel Wire, Washburn and Moen, American Steel and Wire
or Roebling Gage

USS Gage United States Standard Gage

HANDLING AND DISTRIBUTION

The Contractor shall handle, haul, and distribute all materials and all surplus materials
from the different portions of the work, as necessary or required; shall provide suitable
and adequate storage space for materials and equipment during the progress of the Work,
and be responsible for the protection, loss of or damage to materials and equipment
furnished by the Contractor, until the final completion and acceptance of the Work.

Storage and demurrage charges by transportation companies and vendors shall be borne
by the Contractor.

MATERIALS - SAMPLES - INSPECTION

Unless otherwise expressly provided on the Drawings or in any of the other Contract
Documents, only new materials and equipment shall be incorporated in the Work. All
materials and equipment furnished by the Contractor to be incorporated in the Work shall
be subject to the inspection of the Project Manager. No material shall be processed or
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fabricated for the Work or delivered to the Work site without prior concurrence of the
Project Manager.

As soon as possible after execution of the AGREEMENT, the Contractor shall submit to
the Project Manager the names and addresses of the manufacturers and suppliers of all
materials and equipment they propose to incorporate into the Work. When shop and
working drawings are required as specified below, the Contractor shall submit prior to the
submission of such drawings, data in sufficient detail to enable the Project Manager to
determine whether the manufacturer and/or the supplier have the ability to furnish a
product meeting the Specifications. As requested, the contractor shall also submit data
relating to the materials and equipment they propose to incorporate into the Work in
sufficient detail to enable the Project Manager to identify and evaluate the particular
product and to determine whether it conforms to the Contract requirements. Such data
shall be submitted in a manner similar to that specified for submission of shop and
working drawings. Facilities and labor for the storage, handling, and inspection of all
materials and equipment shall be furnished by the Contractor. Defective materials and
equipment shall be removed immediately from the work site. If the Project Manager so
requires, either prior to or after commencement of the Work, the Contractor shall submit
samples of materials for such special tests, as the Project Manager deems necessary to
demonstrate that they conform to the Specifications. Such samples shall be furnished,
taken, stored, packed, and shipped by the Contractor as directed. Except as otherwise
expressly specified, the Owner shall make arrangements for, and pay for, the tests.

All samples shall be packed so as to reach their destination in good condition, and shall
be labeled to indicate the material represented, the name of work and location for which
the material is intended, and the name of the Contractor submitting the sample. To ensure
consideration of samples, the Contractor shall notify the Project Manager, by letter, that
the samples have been shipped and shall properly describe the samples in the letter. The
letter of notification shall be sent separate from and should not be enclosed with the
samples (properly described in the letter).

The Contractor shall submit data and samples, or place their orders, sufficiently early to
permit consideration, inspection and testing before the materials and equipment are
needed for incorporation in the Work. The consequences of the Contractor’s failure to do
so shall be their sole responsibility.

When required, the Contractor shall furnish to the Project Manager sworn copies of
manufacturer's shop or mill tests (or reports from independent testing laboratories)
relative to materials, equipment performance ratings, and concrete data.

After review of the samples, data, etc., the materials and equipment used on the Work
shall in all respects conform therewith.

5. CONTRACTOR'S SHOP AND WORKING DRAWINGS
The Contractor shall submit shop and working drawings of concrete reinforcement,
conduit layout, materials fabricated especially for the Contract, and materials and
equipment for which such drawings are specifically requested.

Such drawings shall show the principal dimensions, weight, structural and operating
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features, space required, clearances, type and/or brand of finish or shop coat, grease etc.,
depending on the subject of the drawing. When it is customary to do so, when the
dimensions are of particular importance, or when so specified, the drawings shall be
certified by the manufacturer or fabricator as correct for the Contract. As part of the shop
drawing submittal, submit a list with the names, identification numbers, and quantities of
spare parts, instruments, and equipment to be provided by the Contractor.

When so specified, or if considered by the Project Manager to be acceptable,
manufacturer's specifications, catalog data, descriptive matter, illustrations, etc., may be
submitted in place of shop and working drawings. In such a case, the requirements shall
be as specified for shop and working drawings, insofar as applicable.

The Contractor shall be responsible for the prompt and timely submittal of all shop and
working drawings so that there shall be no delay to the Work due to the absence of such
drawings. Prior to the submittal of any shop drawings, the Contractor shall submit a
schedule of proposed shop drawing transmittals. The schedule shall identify the subject
matter of each transmittal, the corresponding specification section number and the
proposed date of submission. During the progress of the Work, the schedule shall be
revised and resubmitted, as necessary.

No material or equipment shall be purchased or fabricated especially for the Contract
until the required shop and working drawings have been submitted as hereinabove
provided and reviewed for conformance to the Contract requirements. All such materials
and equipment and the work involved in their installation or incorporation into the Work
shall then be as shown in and represented by said drawings.

Until the necessary review has been made, the Contractor shall not proceed with any
portion of the Work or the design of any details, which are dependent upon the design, or
details of work, materials, equipment or other features for which review is required.

All shop and working drawings shall be submitted to the Project Manager by/or through
the Contractor, who shall be responsible for obtaining the shop and working drawings.
All shop and working drawings shall be prepared on standard size, 24-inch by 36-inch or
11-inch by 17-inch sheets, except those which are made by changing existing standard
shop or working drawings. All drawings shall be clearly marked with the names of the
Owner, Contractor, equipment, or structure to which the drawing applies, and shall be
suitably numbered. Each shipment of drawings shall be accompanied by a Transmittal
Form furnished by the Contractor giving a list of the drawing numbers and the names
mentioned above.

Only drawings, which have been checked and corrected by the fabricator, should be
submitted to the Contractor by their subcontractors and vendors. Prior to submitting
drawings to the Project Manager, the Contractor shall check thoroughly all such drawings
to be satisfied that the subject matter thereof conforms to the Drawings and
Specifications in all respects. All drawings that are correct shall be marked with the date,
checker's name, and indication of the Contractor's approval, and then shall be submitted
to the Project Manager; other drawings shall be returned for correction.

If a shop drawing shows any deviation from the Contract requirements, the Contractor
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shall make specific mention of the deviations in the Transmittal Form furnished by the
Contractor and provide a description of the deviations in a letter attached to the submittal.

The review of shop and working drawings hereunder will be general only, and nothing
contained in this GENERAL SPECIFICATION shall relieve, diminish or alter in any
respect the responsibilities of the Contractor under the Contract Documents and, in
particular, the specific responsibility of the Contractor for details of design and
dimensions necessary for proper fitting and construction of the work as required by the
Contract and for achieving the result and performance specified there under.

The marked-up shop and working drawings or one marked-up copy of catalog cuts will
be returned to the Contractor. The Contractor shall furnish additional copies of such
drawings or catalog cuts when so required.

6. OCCUPYING PRIVATE LAND

The Contractor shall not (except after written consent from the proper parties) enter or
occupy with personnel, tools, materials, or equipment, the land outside the rights-of-way
or property of the Owner. A copy of the written consent shall be given to the Project
Manager.

7. INTERFERENCE WITH AND PROTECTION OF STREETS

The Contractor shall not close or obstruct any portion of a street, road, or private way
without obtaining permits therefore from the proper authorities. If any street, road or
private way shall be rendered unsafe by the contractor's operations, they shall make such
repairs or provide such temporary ways or guards as shall be acceptable to the proper
authorities. Streets, roads, private ways, and walkways not closed shall be maintained
passable and safe by the contractor, who shall assume and have full responsibility for the
adequacy and safety of provisions made therefore.

8. STORAGE OF MATERIALS AND EQUIPMENT
All excavated materials and equipment to be incorporated in the work shall be stored so
as not to injure any part of the Work or existing facilities and to ensure free access at all
times to all parts of the Work and to all utility installations in the vicinity of the Work.
Materials and equipment shall be kept neatly piled and compactly stored in such locations
as will cause a minimum of inconvenience.

9. SAFETY
The Contractor shall take all necessary precautions and provide all necessary safeguards
to prevent personal injury and property damage. The Contractor shall provide protection
for all persons including but not limited to their employees and employees of other
contractors or subcontractors; members of the public; and employees, agents, and
representatives of the Owner, the Project Manager, and regulatory agencies that may be
on or about the Work.

The Contractor shall provide protection for all public and private property including but

not limited to structures, pipes, and utilities, above and below ground. The Contractor
shall provide and maintain all necessary safety equipment such as fences, barriers, signs,
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lights, walkways, guards and fire prevention and fire-fighting equipment and shall take
such other action as is required to fulfill their obligations under this subsection.

The Contractor shall comply with all applicable Federal, State and local laws, ordinances,
rules and regulations and lawful orders of all authorities having jurisdiction over the
safety of persons and protection of property.

The contractor shall designate a responsible member of their organization at the site
whose duty shall be the prevention of accidents. This responsible person shall have the
authority to take immediate action to correct unsafe precautions and programs.

SANITARY REGULATIONS

The Contractor shall provide adequate sanitary facilities for the use of those employed on
the Work. Such facilities shall be made available when the first employees arrive on the
site of the Work, shall be properly secluded from public observation, and shall be
constructed and maintained during the progress of the Work in suitable numbers and at
such locations and in such a manner as may be required.

The Contractor shall maintain the sanitary facilities in a satisfactory and sanitary
condition at all times and shall enforce their use. They shall rigorously prohibit the
committing of nuisances on the site of the Work, on the lands of the Owner, or on
adjacent property.

LINES, GRADES AND MEASUREMENTS

The Contractor shall employ a competent Project Manager, registered within the Virgin
Islands as a Civil Engineer or Land Surveyor. The Contractor shall require said Project
Manager to establish all lines, elevations, reference marks, batter boards, etc., needed by
the Contractor during the progress of the Work, and from time to time to verify such
marks by instrument or other appropriate means.

Viwapa’s Project Manager shall be permitted at all times to check the lines, elevations,
reference marks, batter boards, etc., set by the Contractor, who shall correct any errors in
lines, elevations, reference marks, batter boards, etc., disclosed by such check. Such a
check shall not be construed to be an approval of the Contractor's work and shall not
relieve or diminish in any way the responsibility of the Contractor for the accurate and
satisfactory construction and completion of the entire Work.

The Contractor shall make, check, and be responsible for all measurements and
dimensions necessary for the fittings in the Work.

DIMENSIONS OF EXISTING STRUCTURES

Where the dimensions and locations of existing structures are of importance in the
installation or connection of any part of the Work, the Contractor shall verify such
dimensions and locations in the field before the fabrication of any material or equipment
which is dependent on the correctness of such information.

WORK TO CONFORM
During its progress and on its completion, the Work shall conform truly to the lines,
levels, and grades indicated on the Drawings or given by the Project Manager and shall

GENERAL SPECIFICATIONS 01000-6
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be built in a thoroughly substantial and workmanlike manner, in strict accordance with
the Drawings, Specifications, and other Contract Documents and the directions given
from time to time by the Project Manager.

COMPUTATION OF QUANTITIES

For estimating quantities in which the computation of areas by geometric methods would
be comparatively laborious, it is agreed that the plain-meter shall be considered an
instrument of precision adapted to the measurement of such areas.

It is further agreed that the computation of the volume of prismoids shall be by the
method of average end areas.

PLANNING AND PROGRESS SCHEDULES

Before starting the Work and from time to time during its progress, as the Project
Manager may request, the Contractor shall submit to the Project Manager a written
description of the methods they plan to use in doing the Work and the various steps they
intend to take.

Within 7 days after the date of formal execution of AGREEMENT and Notice to
Proceed, the Contractor shall prepare and submit to the Project Manager (a) a written
schedule fixing the dates on which additional drawings, if any, will be needed by the
Contractor and (b) a written schedule fixing the respective dates for the start and
completion of various parts of the Work. Each such schedule shall be subject to review
from time to time during the progress of the Work.

PRECAUTIONS DURING ADVERSE WEATHER

During adverse weather and against the possibility thereof, the Contractor shall take all
necessary precautions so that the Work may be properly done and satisfactory in all
respects. When required, protection shall be provided by use of tarpaulins, wood and
building-paper shelters, or other suitable means.

ELECTRICAL ENERGY

The Contractor shall make all necessary arrangements for electrical energy for power and
light necessary for the proper completion of the work and during its entire progress. The
Contractor shall provide and pay for all temporary wiring, switches, connections, and
meters. The Contractor shall provide sufficient electric lighting so that all work may be
done in a workmanlike manner when there is not sufficient daylight.

PROTECTION AGAINST ELECTROLYSIS

Where dissimilar metals are used in conjunction with each other, suitable insulation shall
be provided between adjoining surfaces so as to eliminate direct contact and any resultant
electrolysis. The Insulation shall be bituminous impregnated felt, heavy bituminous
coatings, nonmetallic separators or washers, or other acceptable materials.

RECORD CONTRACT DOCUMENTS (As-Builts)

Contractor shall keep one (1) record copy of all Contract Documents, reference
documents, and all technical submittals at the site in good order and annotated to indicate
installed conditions, and any and all modifications made during the construction process.
Contractor shall keep one (1) record copy of all Contract Documents, reference

GENERAL SPECIFICATIONS 01000-7
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documents, and all technical submittals at the site in good order and annotated to indicate
installed conditions, and all modifications made during the construction process.

Record drawings shall be updated and kept current on a daily basis by the Contractor.
The record drawings will be reviewed by the owner’s Project Manager prior to approval
of the Contractor's pay request. At the completion of the Project, and before final
payment is made, Contractor shall furnish the Owner with Record Documents reflecting
all approved changes herein described. All changes to the drawings shall be incorporated
into the Record Drawings.

e Indicate horizontal distances from permanent objects and depth to each bend (applies
only to buried objects).

e Indicate the precise horizontal and vertical position, size, condition, material, utility
owner’s name, and other relevant characteristics of underground utilities.

e Include depth of sanitary pipes, water pipes, duct banks, direct buried conduit, direct
buried cable, storm water drainage pipes, and storm water drainage culverts, and
distance from edge of road as often as there are changes in routing.

e All existing utilities encountered must be shown with depth, distance ties and detail
of the crossing.

e Accurate and approved ‘Record’ drawings (in hard copy format and electronic
format) shall be submitted prior to final payment on the contract.

DRAWING DELIVERABLES

The Contractor shall retain the services of a Professional Civil Engineer, or Professional
Land Surveyor, currently licensed in the USVI, to provide onsite verification and
confirmation of ‘Record’ Civil Conditions for the project. These services shall be in
accordance with ASCE Standard 75-22 ‘Standard Guideline for Recording and
Exchanging Utility Infrastructure Data’. At a minimum, the following specific
information is required to be included on the Plan View drawings, Enlarged Plan
drawings and the Profile ‘Record’ Drawing turnover package where applicable to this
project:

e Indication of the locations and attributes of all newly installed features including
segments, devices, access points, and support structures, as defined in ASCE 75-22,
Table 2-2.

e GPS coordinates of all new and existing utility manholes and handholes, utility vaults
and valve/meter boxes, and invert locations of pipes, trenches, or culverts.

e GPS coordinates to indicate the centerline of every 25°-0” of newly installed sanitary
piping, water piping, duct banks, direct buried conduit, direct buried cable, storm
water drainage pipes, and storm water drainage culverts, along with the final depth
below the finished roadway surface to the top of the pipe, culvert or duct bank (top of
concrete envelope where applicable or top of the shallowest conduit/cable where
concrete envelope does not exist).

e GPS coordinates to indicate the centerline of newly installed sanitary piping, water
piping, duct banks, storm drainage pipes, and storm drainage culverts, where offsets
or a change of direction occurs.

e GPS coordinates, and elevations, of all newly installed equipment pads (examples

GENERAL SPECIFICATIONS 01000-8
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include communications equipment pads, switchgear pads, primary sectionalizing
cabinet pads, primary metering cabinet pads, and transformer pads).

e The ‘Record’ Drawing turnover package shall also include A separate Data Sheet for
each newly installed manhole and handhole, utility vault, and each existing manhole
or handhole that will be modified to tie in additional piping or conduits. Each Data
Sheet shall include the manhole/handhole floor and each of the four
manhole/handhole sidewalls. See Figure 5-9 of ASCE Standard 38-22 for reference.

e The ‘Record’ Drawing turnover package shall include the locations of all existing
underground utilities, superimposed onto the same drawings that indicate the newly
installed equipment and components.

e The ‘Record’ Drawing turnover package shall also include the actual locations of all
existing underground utilities, that were encountered during construction, that were
not included on the pre-construction documents.

e The ‘Record’ Drawing turnover package shall also include the actual locations of all
existing underground utilities, that were encountered during construction, that were
determined (by the Civil Engineer or Surveyor) to be in a different location than
originally indicated on the pre-construction documents.

DATA FILE DELIVERABLES

e The turnover package shall include all relevant data files for all newly installed
features. The individual parameters of each data file shall be in accordance with the
Utility GIS standards, and ASCE Standard 75-22. The DATA shall be exchanged in
accordance with ASCE Standard 75-22, Section 2.2 through Section 2.8. The data
structure of all deliverables shall adhere to standardized field names, domain values,
and depicted geometries, as indicated in ASCE 75-22 Table 2-2 through Table 2-7.

DATA SHEET DELIVERABLES

e The ‘Record’ Drawing turnover package shall include A separate Data Sheet for each
newly installed manhole and handhole, utility vault, and each existing manhole or
handhole that will be modified to tie in additional piping or conduits. Each Data
Sheet shall include the manhole/handhole floor and each of the four
manhole/handhole sidewalls. See Figure 5-9 of ASCE Standard 38-22 for reference.

ADDITIONAL DELIVERABLES FOR ELECTRICAL UNDERGROUND PROJECTS

e GPS Coordinates: The ‘Record’ Drawing turnover package shall include but not
limited, to GPS coordinates, and elevations of the following:
- Pad mounted switchgear
- Primary sectionalizing cabinets
- Pad mounted transformers
- Primary electrical manholes and handholes
- Communication handholes
- Primary distribution feeder identification (#750 kcmil and #1/0 AWG),
- Underground duct bank arrangement/configuration
- Pedestal mounted, or exterior building wall mounted, metering enclosures.
- Pedestal mounted, or exterior building wall mounted, service disconnects.

GENERAL SPECIFICATIONS 01000-9
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e Photos: The ‘Record’ Drawing turnover package shall include photos of the
following equipment and components where applicable:

- All walls of each newly installed manhole, vault or handhole, and each existing
manbhole, vault or handhole that was tied into under this project.

- Front view of all newly installed pad mounted equipment (with doors closed),
and existing equipment that was modified as part of this project.

- Interior view of all newly installed pad mounted equipment (with doors open).
Include rear view where equipment contains rear doors.

- Interior view of existing pad mounted equipment (with doors open), that was
modified as part of this project. Include rear view where equipment contains rear
doors.

- Front view of pedestal mounted, or exterior building wall mounted, metering
enclosures.

- Front view (with door closed) and interior view (with door open) of pedestal
mounted, or exterior building wall mounted, electrical service disconnects.

CERTIFICATION

The ‘Record’ Plan View Drawings, Enlarged Plan Drawings, Profile Drawings and Data
Sheet turnover package must be signed & sealed by a Professional Civil Engineer, or
Licensed Land Survey, currently licensed in the USVI. Furthermore, all newly installed
observations points shall include a horizontal, and vertical positional accuracy level of 1,
as defined in ASCE Standard 75-22, Table 2.1 (positional accuracy of 0.1 ft or 25 mm).

END OF SECTION

GENERAL SPECIFICATIONS 01000-10



Virgin Island Water & Power Authority
Underground Electrical Construction Project
Feeder 5A

St. Thomas, U.S.V.IL.

SECTION 01005 - MISCELLANEOUS REQUIREMENTS

1. GENERAL

The contractor shall conform to all miscellaneous requirements as specified herein.

2. INTERFERENCE WITH EXISTING WORKS

The Contractor shall at all times conduct their operations so as to interfere as little as possible
with existing works. The Contractor shall develop a program, in cooperation with the Project
Manager and interested officials, which shall provide for the construction and putting into service
of the new works in the most orderly manner possible. This program shall be adhered to except
as deviations there from are expressly permitted. All work of connecting with, cutting into, and
reconstructing existing ducts or structures shall be planned to interfere with the operation of the
existing facilities for the shortest possible time when the demands on the facilities best permit
such interference, even though it may be necessary to work outside of normal working hours to
meet these requirements. Before starting work, which will interfere with the operation of existing
facilities, the Contractor shall perform all possible preparatory work and shall see that all tools,
materials, and equipment are made ready and at hand. The Contractor shall make such minor
modifications in the work relating to existing structures as may be necessary, without additional
compensation.

The Contractor shall have no claim for additional compensation by reason of delay or
inconvenience in adapting their operations to meet the above requirements.

3. ARCHAEOLOGY CONSULTANT

A. Prior to commencement of any work, the contractor shall retain the services of a consultant to
provide workplans, completed by a qualified Archaeologist that meets the Secretary of the
Interior Professional Qualification Standards for Archaecology and Historic Preservation (SOI),
for FEMA approval through SHPO consultation.

B. Since this project lies outside the Historical District onsite archaeological monitoring shall be
excluded.

C. In the case of any known, probable, or potential human burials or excavated human remains,
work is to cease in the immediate area and FEMA will be contacted immediately to determine the
path forward. Should human remains be verified, alternate routes will be considered; whereas
FEMA and the VISHPO may decide to have the human remains removed and work may proceed
apace.

D. Certain locations may require archaeological testing: these areas are outside of the linear

trenching, where excavations will occur for manholes or pad mounted transformers, etc. For these
types of locations, archacological testing will be undertaken in consultation with FEMA/VISHPO
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for approval. Such testing may include, but not be limited to auger, trowel or shovel tests.
Reporting of test results will include a locational map of the-project area; and a clear, concise
project description with legible map, drawn to scale, which depicts proposed development and
other activities that may affect cultural resources. In the event of observed significant
archacological features or artifact concentrations are encountered, FEMA/VISHPO will be
consulted immediately.

4. ARBORISTS CONSULTANT

A. Contractor shall obtain the services of an arborist to identify specific trees that will require
protection. An Arborists is required for monitoring, (Refer to Specification 015639, Temporary
Tree & Plant Protection) for additional information.

5. EXISTING UTILITIES

A. Verification of the location of the Existing Utilities is the responsibility of the Contractor:

B. Representations of existing utilities, facilities, and structures in the Contract Documents are based
upon the best available information. The Owner and/or Project Manager will not be responsible
for the completeness or accuracy thereof nor for any deductions, interpretations, or conclusions
drawn there from. The Contractor shall verify to their own satisfaction by test pit and by the use
of Ground Penetrating Radar (GPR), the actual location of existing utilities prior to excavation for
duct banks, manholes and handholes.

a. Should the Contractor in the course of their operations encounter any underground
utilities the presence of which was not previously known, or a different type than shown,
they shall immediately notify the Project Manager and take all necessary precautions to
protect the utility and maintain continuance of service until said utilities can be adjusted
by the appropriate owners.

b. Damage caused to utilities either directly or indirectly by the Contractor shall be repaired
and the facilities restored to their original condition to the satisfaction of the Project
Manager and the utility owner, at no additional cost, irrespective whether utilities are
shown on the plans.

C. Call before you Dig: The USVI does not have a formal “Call before you dig” process in place. As
such, it is the contractor’s responsibility to formally notify all utility companies (DPW, Viwapa
Power & Water, Waste Management, VINGN, etc.) of the project scope. The contractor shall
provide a letter to the VIWAPA Project Manager, stating that they have contacted each Utility
company, have shared the contract documents with them, have provided them with a copy of the
construction schedule and have requested any, and all, available information regarding known
utilities within the boundaries of the project.

END OF SECTION 01005
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SECTION 01010 - SUMMARY OF WORK

PART1  GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.02 WORK COVERED BY CONTRACT DOCUMENTS

A.  The Project consists of performing the following work in support of the Underground Electrical
Construction Project for Linbergh Bay, Feeder 5A in St. Thomas, USVI.

1. Project Location: Linbergh Bay Area, St. Thomas, USVI
2. Owner: Virgin Islands Water & Power Authority (VIWAPA)

B.  The Scope of work is as shown in the contract drawings and specifications and as summarized
below: (Note: Where a specific manufactures name is listed an approved substitute may be
used)

1. General Scope of Work - Provide Lump Sum Fixed Quote in accordance with Bid
Form:

e Provide all necessary devices, equipment, material, and personnel for
mobilization.

e Provide Bid Guarantee, Performance Bonding and Payment Bonding in
accordance with Contract documents.

e Provide construction impact mitigation services including all necessary
stormwater / sediment and erosion control, silt fencing, hay backing, dust control,
dewatering, noise control, vibration control, landscaping & tree protection in
accordance with Contract documents.

e Secure all necessary devices, equipment, material, permits, approvals, and
personnel for street closures and traffic control.

e Provide Specialty Consulting Services (Archeologist, Arborist, Land
Surveyor/Civil Engineer), including Special Inspection and Testing Services
accordance with Contract documents.

e Provide cleanup, punch list, demobilization and closeout services in accordance
with Contract documents.

2. Civil Scope of Work - Provide Lump Sum Fixed Quote in accordance with Bid Form:

e Provide duct banks including roadway/sidewalk cutting, brush removal, tree
removal, excavation, pvc conduits (conduits must be installed by Electrical
Contractor) spacers, elbows, couplings, warning tape, control density fill/select
fill in accordance with Contract documents.

e Furnish & install electrical and communications handholes.

SUMMARY OF WORK 01010-1
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Furnish & install switchgear pads, primary sectionalizing pads, and transformer
pads.

Furnish & install protective bollards around electrical equipment pads.

Break into existing manhole (MOP required)

Intercept existing conduits that feed to the Water Island Submarine Cable (MOP
required).

Provide concrete pavement restoration.

Provide bituminous pavement restoration.

Provide ‘Rock Excavation’ (500 Cubic Yard allowance)

3. Electrical Scope of Work - Provide Lump Sum Fixed Quote in accordance with Bid

Form:

Receive, transport, rig and install Pad Mounted Underground Distribution
Switchgear Arrangements.

Furnish, transport, rig and install Pad Mounted Load Interrupter Switchgear /
Primary Metering Cabinet to replace existing at the Emeral Beach Resort.
Receive, transport, rig and install Pad Mounted Transformers

Furnish, transport, rig and install Pad Mounted Primary Metering Sectionalizing
Cabinets.

Furnish & install grounding & bonding for pad mounted electrical equipment.
Receive, transport and pull medium voltage feeder cable.

Furnish, install, terminate medium voltage cable accessories and components.
Furnish & install secondary (600 volt) conductors.

Furnish & install secondary lugs/terminations.

Furnish & install street light fixtures, poles, arms, foundations and grounding &
bonding.

Provide electrical acceptance testing for switchgear, transformers, medium
voltage cable, and 600 volt cable.

END OF SECTION 01010
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SECTION 01039 — COORDINATION & MEETINGS

PART 1

GENERAL

1.1  SECTION INCLUDES

A.

B.

C.

D.

E.

Coordination and project conditions.
Field engineering.

Preconstruction meeting.

Site mobilization meeting.

Progress meetings.

1.2 RELATED SECTIONS

Not Used.

1.3 COORDINATION AND PROJECT CONDITIONS

A.

B.

Coordinate scheduling, submittals, and Work of the various sections of the Specifications to
ensure an efficient and orderly sequence of construction elements.

Verify all existing utility locations.

1.4 FIELD ENGINEERING

A.

Contractor shall locate and protect all survey control and reference points, and shall
accurately replace and have verified by the Engineer any such point, which is damaged or
moved, at their own expense.

Control datum for survey is that shown on Drawings. The survey shall establish certain
reference points and benchmarks in the immediate vicinity of the work areas. The Contractor
shall lay out all additional lines and grades and otherwise do all layout and measurement
necessary for the proper completion of the work.

Verify setbacks and easements; confirm drawing dimensions and elevations.

Provide field engineering services. Establish elevations, lines, and levels, utilizing
recognized engineering survey practices

The Contractor shall furnish assistance to the Engineer as requested to check the layout or
otherwise control the work. Such assistance shall be understood to include the provision of
suitable manpower to assist the Engineer in taping measurements, holding a survey rod for
checking grades and the like.

COORDINATION & MEETINGS 01039-1
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F. The Engineer reserves the right to inspect or check any of this work, and the Contractor shall
not claim added compensation for any delay occasioned by the Engineer exercising this
right, nor for any corrective work which is required as a result of the Engineer's inspections.

1.5 PRECONSTRUCTION MEETING

A.  The Project Manager will schedule a meeting after Notice of Award.

B.  Attendance Required: Owner, Project Manager and Contractor, and Superintendent.

C.  Agenda: (Project Manager will prepare agenda.)

1.

2.

3.

4.
5.

Submission of list of testing agency and other parties providing services on the
project.

Procedures and processing of field decisions, submittals, and substitutions,
applications for payments, Change Orders, and Contract closeout procedures.
Procedures for layout of the project, establishing controls, limits of right-of-way and
easements, and road closures.

Scheduling.

Safety.

D.  The Project Manager shall record minutes and distribute copies to participants and those
affected by decisions made.

1.6 MOBILIZATION MEETING

A.  The Project Manager will schedule a meeting at the Project location after receipt of Notice to
Proceed and prior to Construction start-up.

B.  Attendance Required: Project Manager, Owner, Contractor's Superintendent, and major
Subcontractors.

C.  Agenda: (Project Manager will prepare agenda.)

A e B Al M

Permits, easements, and Right of Ways.
Traffic Control Plan

Owner's requirements.

Construction facilities provided by Contractor.
Security and housekeeping procedures.
Schedules.

Application for payment procedures.
Procedures for testing.

Procedures for maintaining record documents.

D.  The Project Manager will record minutes and distribute copies to participants and those
affected by decisions made.

1.7 PROGRESS MEETINGS

COORDINATION & MEETINGS 01039-2
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A.  Schedule and administer meetings throughout progress of the Work at bi-weekly intervals or
intervals agreed to by Owner/Project Manager/Contractor.

B.  Contractor shall make arrangements for meetings, prepare agenda with copies for
participants, and preside at meetings.

C.  Attendance Required: Job superintendent, major Subcontractors and Project Manager, as
appropriate to agenda topics for each meeting.

D.  Agenda: (Project Manager will prepare agenda.)

Review minutes of previous meetings.

Review of Work progress.

Field observations, problems, and decisions.

Identification of problems which impede planned progress.
Review of submittals schedule and status of submittals.
Review of off-site fabrication and delivery schedules.
Maintenance of progress schedule.

Corrective measures to regain projected schedules.

9. Planned progress during succeeding work period.

10.  Coordination of projected progress.

11.  Maintenance of quality and work standards.

12.  Effect of proposed changes on progress schedule and coordination.
13.  Other business relating to Work.

PN RO =

E. Project Manager shall record minutes and distribute copies to participants and those affected
by decisions made.

END OF SECTION
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SECTION 01045 — CUTTING & PATCHING

PART 1

1.01

A.

1.02

1.03

GENERAL
RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

Refer to EHP/FEMA Record of Environmental Consideration (REC) document covering
specific requirements of the National Historic Preservation Act (NHPA).
SUMMARY

This Section includes administrative and procedural requirements for cutting and patching as it
relates to work to be performed on private properties with approved right or ways.

Refer to other sections for specific requirements and limitations applicable to cutting and
patching individual parts of the work.

SUBMITTALS

A. Cutting and Patching Proposal: Submit a proposal describing procedures well in advance of the
time cutting and patching will be performed. Request approval to proceed. Include the following
information, as applicable, in the proposal:

1.04

1. Describe the extent of cutting and patching required. Show how it will be performed and
indicate why it cannot be avoided.
2. Describe anticipated results in terms of changes to existing construction. Include changes

to structural elements and operating components as well as changes in the site's

appearance and other significant visual elements.

List products to be used and firms or entities that will perform Work.

Indicate dates when cutting and patching will be performed.

5. Utilities: List utilities that cutting and patching procedures will disturb or affect. List
utilities that will be relocated and those that will be temporarily out-of-service. Indicate
how long service will be disrupted.

6. Where cutting and patching involves adding reinforcement to structural elements, submit
details and engineering calculations showing integration of reinforcement with the
original structure.

7. Approval by the Project Manager to proceed with cutting and patching does not waive the
Project Manager’s right to later require complete removal and replacement of
unsatisfactory work.

Ll

QUALITY ASSURANCE

Requirements for Structural Work: Do not cut and patch structural elements in a manner that
would change their load-carrying capacity or load-deflection ratio.

CUTTING & PATCHING 01045-1
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PART 3
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1. Obtain approval of the cutting and patching proposal before cutting and patching the
following structural elements:

Foundation construction.

Bearing and retaining walls.

Structural concrete.

Structural steel.

Lintels.

Structural decking including core hole drilling.
Miscellaneous structural metals.

Equipment supports.

Piping, ductwork, vessels, and equipment.

FEG O a e o

Operational Limitations: Do not cut and patch operating elements or related components in a
manner that would result in reducing their capacity to perform as intended. Do not cut and patch
operating elements or related components in a manner that would result in increased
maintenance or decreased operational life or safety.

Visual Requirements: Do not cut and patch construction exposed on the exterior or in occupied
spaces in a manner that would, in the Project Manager’s opinion, reduce the building or sites
aesthetic qualities. Do not cut and patch construction in a manner that would result in visual
evidence of cutting and patching. Remove and replace construction cut and patched in a visually
unsatisfactory manner.

WARRANTY
Existing Warranties: Replace, patch, and repair material and surfaces cut or damaged by
methods and with materials in such a manner as not to void any warranties required or existing.

PRODUCTS
MATERIALS, GENERAL
Use materials identical to existing materials. For exposed surfaces, use materials that visually
match existing adjacent surfaces to the fullest extent possible if identical materials are
unavailable or cannot be used. Use materials whose installed performance will equal or surpass
that of existing materials.

EXECUTION
INSPECTION
Examine surfaces to be cut and patched and conditions under which cutting and patching is to

be performed before cutting. If unsafe or unsatisfactory conditions are encountered, take
corrective action before proceeding.

CUTTING & PATCHING 01045-2
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1. Before proceeding, meet at the Project Site with parties involved in cutting and patching.
Review areas of potential interference and conflict. Coordinate procedures and resolve
potential conflicts before proceeding.

PREPARATION
Temporary Support: Provide temporary support of work to be cut.

Protection: Protect existing construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of the Project that might be
exposed during cutting and patching operations.

Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.

Avoid cutting existing conduit serving the area but scheduled to be removed or relocated until
provisions have been made to bypass them.

PERFORMANCE

General: Employ skilled personnel to perform cutting and patching. Proceed with cutting and
patching at the earliest feasible time and complete without delay.

1. Cut existing construction to provide for installation of other components or performance
of other construction activities and the subsequent fitting and patching required to restore
surfaces to their original condition.

Cutting: Cut existing construction using methods least likely to damage elements retained or
adjoining construction. Where possible, review proposed procedures with the original Installer;
comply with the original Installer's recommendations.

1. Where services are required to be removed, relocated, or abandoned, by-pass utility
services, such as pipe or conduit, before cutting. Cap, valve, or plug and seal the
remaining portion of pipe or conduit to prevent entrance of moisture or other foreign
matter after bypassing and cutting.

Patching: Patch with durable seams that are as invisible as possible. Comply with specified
tolerances.

1. Restore exposed finishes of patched areas and extend finish restoration into retained
adjoining construction in a manner that will eliminate evidence of patching and
refinishing.

CLEANING

Clean areas and spaces where cutting and patching are performed. Completely remove paint,
mortar, oils, putty, and similar items. Thoroughly clean piping, conduit, and similar features
before applying paint or other finishing materials. Restore damaged pipe covering to its original
condition.
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END OF SECTION
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SECTION 01600 - MATERIALS & EQUIPMENT

PART 1 GENERAL

1.01

A.

1.02

1.03

1.04

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

This section includes administrative and procedural requirements governing the Contractor's
selection of products for use in the Project.

DEFINITIONS

Definitions used in this Article are not intended to change the meaning of other terms used in
the Contract documents, such as "specialties," "systems," "structure," "finishes," "accessories,"
and similar terms. Such terms are self-explanatory and have well-recognized meanings in the
construction industry.

1. "Products" are items purchased for incorporation in the Work, whether purchased for the
Project or taken from previously purchased stock. The term "product" includes the terms
"material," "equipment," "system," and terms of similar intent.

a. "Named Products" are items identified by the manufacturer's product name,
including make or model number or other designation, shown or listed in the
manufacturer's published product literature, that is current as of the date of the
contract documents.

b. "Foreign Products," as distinguished from "domestic products," are items
substantially manufactured (50 percent or more of value) outside the United States
and its possessions. Products produced or supplied by entities substantially owned
(more than 50 percent) by persons who are not citizens of, nor living within, the
United States and its possessions are also considered to be foreign products.

2. "Materials" are products substantially shaped, cut, worked, mixed, finished, refined or
otherwise fabricated, processed, or installed to form a part of the Work.
3. "Equipment" is a product with operational parts, whether motorized or manually

operated, that requires service connections, such as wiring or piping.
QUALITY ASSURANCE

Source Limitations: To the fullest extent possible, provide products of the same kind from a
single source.

1. When specified products are available only from sources that do not, or cannot, produce a
quantity adequate to complete project requirements in a timely manner, consult with the
Project Manager to determine the most important product qualities before proceeding.
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Qualities may include attributes, such as visual appearance, strength, durability, or
compatibility. When a determination has been made, select products from sources
producing products that possess these qualities, to the fullest extent possible.

Nameplates: Except for required labels and operating data, do not attach or imprint
manufacturer's or producer's nameplates or trademarks on exposed surfaces of products that will
be exposed to view in occupied spaces or on the exterior.

L.

2.

Labels: Locate required product labels and stamps on concealed surfaces or, where
required for observation after installation, on accessible surfaces that are not conspicuous.
Equipment Nameplates: Provide a permanent nameplate on each item of service-
connected or power-operated equipment. Locate on an easily accessible surface that is
inconspicuous in occupied spaces. The nameplate shall contain the following
information and other essential operating data:

a. Name of product and manufacturer.
b. Model and serial number.

c. Capacity.

d. Ratings.

e.

Date of manufacturer.

PRODUCT DELIVERY, STORAGE AND HANDLING

Deliver, store, and handle products according to the manufacturer's recommendations, using
means and methods that will prevent damage, deterioration, and loss, including theft.

1. Schedule delivery to minimize long-term storage and to prevent overcrowding of
construction spaces.

2. Coordinate delivery with installation time to assure minimum holding time for items that
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

3. Deliver products to the job location in an undamaged condition in the manufacturer's
original sealed container or other packaging system, complete with labels and instructions
for handling, storing, unpacking, protecting, and installing.

4. Inspect products upon delivery to ensure compliance with the contract documents and to
ensure that products are undamaged and properly protected.

5. Store products in a manner that will facilitate inspection and measurement of quantity or
counting of units.

6. Store heavy materials away from the project structure in a manner that will not endanger
the supporting construction.

7. Store products subject to damage by the elements above ground, under cover in a
weathertight enclosure, with ventilation adequate to prevent condensation. Maintain
temperature and humidity within range required by manufacturer's instructions.

PRODUCTS

PRODUCT SELECTION
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A.  General Product Requirements: Provide products that comply with the contract documents, that
are undamaged and, unless otherwise indicated, new at the time of installation.

1. Provide products complete with accessories, trim, finish, safety guards, and other devices
and details needed for a complete installation and the intended use and effect.

2. Standard Products: Where available, provide standard products of types that have been
produced and used successfully in similar situations on other projects.

B.  Product Selection Procedures: The contract documents and governing regulations govern
product selection. Procedures governing product selection include the following:

1. Proprietary Specification Requirements: Not applicable to this project.

2. Semiproprietary Specification Requirements: Where specifications name two (2) or more
products or manufacturers, provide one (1) of the products indicated, or an equal
substitute approved by the Project Manager.

a. Where specifications specify products or manufacturers by name, accompanied by
the term "or equal”" or "or approved equal," comply with the Contract Document
provisions concerning "substitutions" to obtain approval for use of an unnamed
product.

3. Nonproprietary Specifications: When specifications list products or manufacturers that
are available and may be incorporated in the Work, but do not restrict the Contractor to
use of these products only, the Contractor may propose any available product that
complies with Contract requirements. Comply with contract document provisions
concerning "substitutions" to obtain approval for use of an unnamed product.

4. Descriptive Specification Requirements: Where specifications describe a product or
assembly, listing exact characteristics required, with or without use of a brand or trade
name, provide a product or assembly that provides the characteristics and otherwise
complies with Contract requirements.

5. Performance Specification Requirements: Where specifications require compliance with
performance requirements, provide products that comply with these requirements and are
recommended by the manufacturer for the application indicated.

a. Manufacturer's recommendations may be contained in published product literature
or by the manufacturer's certification of performance.

6. Compliance with Standards, Codes, and Regulations: Where specifications only require
compliance with an imposed code, standard, or regulation, select a product that complies
with the standards, codes, or regulations specified.

7. Visual Matching: Where specifications require matching an established sample, the
Project Manager’s decision will be final on whether a proposed product matches
satisfactorily.

a. Where no product available within the specified category matches satisfactorily
and complies with other specified requirements, comply with provisions of the
contract documents concerning "substitutions" for selection of a matching product
in another product category.

MATERIALS & EQUIPMENT 01600-3



Virgin Island Water & Power Authority
Underground Electrical Construction Project
Feeder 5A

St. Thomas, U.S.V.IL.

8. Visual Selection: Where specified product requirements include the phrase "... as
selected from manufacturer's standard colors, patterns, textures ..." or a similar phrase,
select a product and manufacturer that complies with other specified requirements. The
Project Manager will select the color, pattern, and texture from the product line selected.

PART3 EXECUTION
3.01 INSTALLATION OF PRODUCTS
A.  Comply with manufacturer's instructions and recommendations for installation of products in
the applications indicated. Anchor each product securely in place, accurately located and
aligned with other Work.
L. Clean exposed surfaces and protect as necessary to ensure freedom from damage and

deterioration at time of substantial completion.

END OF SECTION
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SECTION 01620 — TRANSPORTATION & HANDLING

I. GENERAL

The Contractor shall provide transportation of all equipment, materials and products furnished under
these Contract Documents to the site of the work, In addition, the Contractor shall provide
preparation for shipment and storage, unloading, handling and re-handling, short-term storage,
extended storage, storage facilities, maintenance and protection during storage, preparation for
installation, and all other work and incidental items necessary or convenient to the Contractor for the
satisfactory prosecution and completion of the work.

2. HANDLING

A. All equipment, materials, and products shall be carefully handled to prevent damage or
excessive deflections during unloading or transportation. All equipment, materials, and
products damaged during transportation or handling shall be repaired or replaced by the
Contractor at no additional cost to VIWAPA prior to being incorporated into the work.

B. Lifting and handling drawings and instructions furnished by the manufacturer or supplier
shall be strictly followed. Eyebolts or lifting lugs furnished on the equipment shall be used
in handling the equipment. Shafts and operating mechanisms shall not be used as lifting
points. Spreader bars or lifting beams shall be used when the distances between lifting
points exceeds that permitted by standard industry practice. Slings and chains shall be
padded as required to prevent damage to protective coatings and finishes.

C. Under no circumstances shall equipment or products such as pipe, structural steel, castings,
reinforcement, lumber, piles, poles, etc., be thrown rolled off of trucks onto the ground.

D. Items such as nonmetallic pipe and nonmetallic conduit, shall be handled using nonmetallic

slings or straps.

END OF SECTION
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SECTION 01630 — STORAGE & PROTECTION

1.

GENERAL

A. Owner furnished equipment (where applicable) will be stored in St. Thomas, USVI at
location to be determined by VIWAPA.

B. Equipment shall be received, inspected, unloaded, handled, stored, maintained, and protected
by the Contractor in a suitable location on or off site, if necessary, until such time as
installation is required.

C. Storage and protection of equipment shall be strict conformance with the requirements of
VIWAPA.

STORAGE

A. The Contractor shall be responsible for providing satisfactory storage facilities, which are

acceptable to the Project Manager. In the event that satisfactory facilities cannot be provided
on site, satisfactory warehouse, acceptable to the Project Manager, will be provided by the
Contractor for such time until the equipment, materials, and products can be accommodated
at the site.

B. During the construction period, VIWAPA may provide limited storage availability on St.
Thomas, for the contractors use to store contractor furnished equipment.

C. Equipment, materials, and products which are stored in a satisfactory warehouse acceptable
to the Project Manager will be eligible for progress payments as though they had been
delivered to the job site.

D. The Contractor shall be responsible for the maintenance and protection of all contractor
furnished equipment, materials, and products placed in storage and shall bear all costs of
storage, preparation for transportation, transportation, re-handling, and preparation for
installation.

E. Equipment and products stored outdoors shall be supported above the ground on suitable
wooden blocks or braces arranged to prevent excessive deflection or bending between
supports. Items such as pipe, structural steel, and sheet construction products shall be stored
with one end elevated to facilitate drainage.

F. Unless otherwise permitted in writing by the Project Manager, wiring and cable shall be
stored indoors in a dry location.

G. Tarpaulins and other coverings shall be supported above the stored equipment or materials
on wooden strips to provide ventilation under the cover and minimize condensation.

Tarpaulins and covers shall be arranged to prevent ponding of water.

H. PVC pipe, if stored outside, shall be suitably protected from sunlight (UV) by covering with
a tarp. Such covering shall be complete and continual.
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L Sensitive equipment shall be stored in weather protected environments consistent with
manufacturer recommendations and specifically approved by VIWAPA.

END OF SECTION
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SECTION 01730 - GUARANTEES AND WARRANTIES

1. GENERAL

A.

The Contractor shall warrant all equipment, materials, products, and workmanship
provided by the Contractor under these Contract Documents for a period of twelve (12)
months after the date of final acceptance of the work by the Owner.

If, during the warranty period (a) any equipment, materials, or products furnished and/or
installed by the Contractor are found to be defective in service by reason of the
Contractor's faulty process, structural and/or mechanical design or specifications, or (b)
any equipment, materials, or products furnished and/or installed by the Contractor are
found to be defective by reason of defects in material or workmanship, the Contractor
shall, as soon as possible after receipts of written notice from the Owner, repair or cause
to be repaired such defective equipment, materials or products, or replace such defective
equipment, materials or products.

In the event of multiple equipment failures or major consequence prior to the expiration
of the one-year warranty described above, the affected equipment shall be disassembled,
inspected, and modified or replaced as necessary to prevent further occurrences. All
related components which may have been damaged or rendered non-serviceable as a
consequence of the equipment failure shall be replaced. A new twelve (12) month
warranty against defective or deficient design, workmanship, and materials shall
commence on the day that the item of equipment is reassembled and placed back into
operation. As used herein, multiple equipment failures shall be interpreted to mean two
(2) or more successive failures of the same kind in the same item of equipment or failures
of the same kind in two (2) or more items of equipment. Major equipment failures may
include, but are not limited to, cracked or broken housings, piping, or vessels, excessive
deflections, bent or broken shafts or structural members, broken or chipped gear teeth,
overheating, premature bearing failure, excessive wear, or excessive leakage around
seals. Equipment failures which are directly and clearly traceable to operator abuse, such
as operating the equipment in conflict with published operating procedures, or improper
maintenance, such as substitution of unauthorized replacement parts, use of incorrect
lubricants or chemicals, flagrant over- or under-lubrication, and using maintenance
procedures not conforming with published maintenance instructions, shall be exempted
from the scope of the one-year warranty. Should multiple equipment failures occur in a
given item or type of equipment, all equipment of the same size and type shall be
disassembled, inspected, modified or replaced, as necessary, and re-warranted for one
year.

2. START-UP OF OPERABLE COMPONENTS

A.

Because of the need to maintain operation during construction, it will be necessary to
accept and start-up operable components of the project at various times prior to the
completion and final acceptance of the entire project.

GUARANTEES & WARRANTIES 01730-1
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A component of the project, as used herein, shall mean a complete process subsystem and
shall include all associated structures, equipment, piping, controls, etc.

When a component of the project has been completed, checked out, field-tested, and
made ready for operation, the Contractor shall notify the Project Manager in writing that
the component is substantially complete and request an inspection for substantial
completion. The Project Manager will schedule the inspection within 10 days of the
Contractor's request. If the Project Manager concurs with the Contractor's statement, the
Project Manager will notify the Contractor in writing that the component is accepted as
substantially complete. At the same time, the Project Manager will submit to the
Contractor a list of items, which must be completed or corrected before final acceptance
can be given.

If a component of the project is needed in order to maintain operation during construction
and if it has been accepted as substantially complete, the Contractor shall start up the
component when directed by the Project Manager. Once the component has achieved
stable and satisfactory operation (minimum 95 percent availability over a 7-day period),
the Contractor shall request beneficial occupancy by the Owner. The Owner, if they
concur with the Contractor's statement, that stable and satisfactory operation has been
achieved, will notify the Contractor in writing within 10 days that they are assuming
beneficial occupancy of the component.

On the date that the Owner assumes beneficial occupancy, the following shall occur:
1. The one-year warranties for the component specified in Part 1.01 of this section will

begin.
2. The Owner will assume responsibility for operating and maintaining the component.

END OF SECTION
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SECTION 012100 - ALLOWANCES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements governing allowances.

Types of allowances include the following:

1. Lump-sum allowances.
2. Quantity allowances.

Related Requirements:

1. Section 014000 "Quality Requirements" for procedures governing the use of allowances
for field testing by an independent testing agency.

DEFINITIONS.

Allowance: A quantity of work or dollar amount included in the Contract, established in lieu of

additional requirements, used to defer selection of actual materials and equipment to a later date

when direction will be provided to Contractor. If necessary, additional requirements will be

issued by Change Order.

SELECTION AND PURCHASE

At the earliest practical date after award of the Contract, advise Project Manager of the date

when final selection, or purchase and delivery, of each product or system described by an

allowance must be completed by the Owner to avoid delaying the Work.

At Project Manager’s request, obtain proposals for each allowance for use in making final
selections. Include recommendations that are relevant to performing the Work.

Purchase products and systems selected by Project Manager from the designated supplier.

ALLOWANCES 012100 - 1
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ACTION SUBMITTALS

Submit proposals for purchase of products or systems included in allowances in the form
specified for Change Orders.

INFORMATIONAL SUBMITTALS

Submit invoices or delivery slips to show actual quantities of materials delivered to the site for
use in fulfillment of each allowance.

Submit time sheets and other documentation to show labor time and cost for installation of
allowance items that include installation as part of the allowance.

Coordinate and process submittals for allowance items in same manner as for other portions of
the Work.

LUMP-SUM ALLOWANCES

Allowance shall include cost to Contractor of specific products and materials ordered by Owner
or selected by Project Manager under allowance and shall include taxes, freight, and delivery to
Project site.

Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor,
installation, overhead and profit, and similar costs related to products and materials ordered by
Owner or selected by Project Manager under allowance shall be included as part of the Contract
Sum and not part of the allowance.

QUANTITY ALLOWANCES

Allowance shall include cost to Contractor of specific products and materials ordered by Owner
or selected by Project Manager under allowance and shall include taxes, freight, and delivery to
Project site.

Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor,
installation, overhead and profit, and similar costs related to products and materials ordered by
Owner or selected by Project Manager under allowance shall be included as part of the Contract
Sum and not part of the allowance.

Unused Materials: Return unused materials purchased under an allowance to manufacturer or
supplier for credit to Owner, after installation has been completed and accepted.

1. If requested by Project Manager, retain and prepare unused material for storage by
Owner. Deliver unused material to Owner's storage space as directed.
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ADJUSTMENT OF ALLOWANCES

Allowance Adjustment: To adjust allowance amounts, prepare a Change Order proposal based
on the difference between purchase amount and the allowance, multiplied by final measurement
of work-in-place where applicable. If applicable, include reasonable allowances for cutting
losses, tolerances, mixing wastes, normal product imperfections, required maintenance
materials, and similar margins.

1. Include installation costs in purchase amount only where indicated as part of the
allowance.
2. If requested, prepare explanation and documentation to substantiate distribution of

overhead costs and other markups.

Submit claims for increased costs due to a change in the scope or nature of the allowance
described in the Contract Documents, whether for the purchase order amount or Contractor's
handling, labor, installation, overhead, and profit.

1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost
amount unless it is clearly shown that the nature or extent of Work has changed from
what could have been foreseen from information in the Contract Documents.

2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-
priced materials or systems of the same scope and nature as originally indicated.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A.

3.2

A.

33

A.

B.

EXAMINATION

Examine products covered by an allowance promptly on delivery for damage or defects. Return
damaged or defective products to manufacturer for replacement.

PREPARATION

Coordinate materials and their installation for each allowance with related materials and
installations to ensure that each allowance item is completely integrated and interfaced with
related work.

SCHEDULE OF ALLOWANCES

Allowance No. 1: Quantity Allowance: Include 500 cu. yd. of trench rock removal and
replacement with satisfactory soil material, as specified in Section 312000 "Earth Moving."

Allowance No. 2: Include an allowance for Specialty Consultant Services Fees rendered by an
Archaeologist and Arborist.
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for documenting the progress of
construction during performance of the Work, including the following:

Startup construction schedule.
Contractor's Construction Schedule.
Construction schedule updating reports.
Daily construction reports.

Material location reports.

Site condition reports.

Unusual event reports.

Nk W=

Related Requirements:

1. Section 014000 "Quality Requirements" for schedule of tests and inspections.

DEFINITIONS

Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring,
and controlling the construction Project. Activities included in a construction schedule consume
time and resources.

1. Critical Activity: An activity on the critical path that must start and finish on the planned
early start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.

3. Successor Activity: An activity that follows another activity in the network.

Resource Loading: The allocation of manpower and equipment necessary for completing an

activity as scheduled.

INFORMATIONAL SUBMITTALS

Format for Submittals: Submit required submittals in the following format:

CONSTRUCTION PROGRESS DOCUMENTATION 013200 - 1
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1. Working electronic copy of schedule file.
2. PDF file.

B Startup construction schedule.

C.  Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule
D Construction Schedule Updating Reports: Submit with Applications for Payment.

E. Daily Construction Reports: Submit at weekly intervals.

F. Material Location Reports: Submit at monthly intervals.

G.  Site Condition Reports: Submit at time of discovery of differing conditions.

H.  Unusual Event Reports: Submit at time of unusual event.

1.5 COORDINATION

A. Coordinate Contractor's Construction Schedule with the schedule of values, submittal schedule,
progress reports, payment requests, and other required schedules and reports.

1. Secure time commitments for performing critical elements of the Work from entities
involved.
2. Coordinate each construction activity in the network with other activities, and schedule

them in proper sequence.

1.6 CONTRACTOR'S CONSTRUCTION SCHEDULE

A.  Computer Scheduling Software: Prepare schedules using current version of a program that has
been developed specifically to manage construction schedules.

B. Time Frame: Extend schedule from date established for the Notice to Proceed to date of Final
Completion.

1. Contract completion date shall not be changed by submission of a schedule that shows an
early completion date, unless specifically authorized by Change Order.

C.  Activities: Treat each separate area as a separate numbered activity for each main element of the
Work. Comply with the following:

1. Activity Duration: Define activities so no activity is longer than 20 days, unless
specifically allowed by Project Manager.
2. Temporary Facilities: Indicate start and completion dates for the following as applicable:

a. Securing of approvals and permits required for performance of the Work.

b. Temporary facilities.
c. Construction of mock-ups, prototypes and samples.
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Owner interfaces and furnishing of items.
Interfaces with Separate Contracts.
Regulatory agency approvals.

g. Punch list.

o o

3. Procurement Activities: Include procurement process activities for the following long
lead-time items and major items, requiring a cycle of more than 60 days, as separate
activities in schedule. Procurement cycle activities include, but are not limited to,
submittals, approvals, purchasing, fabrication, and delivery.

4. Submittal Review Time: Include review and resubmittal times indicated in

Section 013300 "Submittal Procedures" in schedule. Coordinate submittal review times

in Contractor's Construction Schedule with submittal schedule.

Startup and Testing Time: Include no fewer than 7 days for startup and testing.

6. Substantial Completion: Indicate completion in advance of date established for
Substantial Completion, and allow time for Project Manager administrative procedures
necessary for certification of Substantial Completion.

7. Punch List and Final Completion: Include not more than 30 days for completion of punch
list items and Final Completion.

W

D. Constraints: Include constraints and work restrictions indicated in the Contract Documents and
as follows in schedule, and show how the sequence of the Work is affected.

1. Phasing: Arrange list of activities on schedule by phase where applicable.
Products Ordered in Advance: Include a separate activity for each product. Include
delivery date. Delivery dates indicated stipulate the earliest possible delivery date.

3. Owner-Furnished Products: Include a separate activity for each product. Include delivery
date. Delivery dates indicated stipulate the earliest possible delivery date.

4, Work Restrictions: Show the effect of the following items on the schedule:

Coordination with existing construction.
Limitations of continued occupancies.
Uninterruptible services.

Partial occupancy before Substantial Completion.
Use-of-premises restrictions.

Provisions for future construction.

Seasonal variations.

Environmental control.

SR me a0 o

5. For construction for each major portion of the Work, including, but not limited to, the
following:

Subcontract awards.
Submittals.
Purchases.
Mockups.
Fabrication.

Sample testing.
Deliveries.
Installation.

FRmo a0 o
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1. Tests and inspections.
J- Adjusting.
k. Curing.
E. Milestones: Include milestones indicated in the Contract Documents in schedule, including, but

not limited to, the Notice to Proceed, Substantial Completion, and Final Completion.

F. Upcoming Work Summary: Prepare summary report indicating activities scheduled to occur or
commence prior to submittal of next schedule update. Summarize the following issues:

Unresolved issues.

Unanswered Requests for Information.

Rejected or unreturned submittals.

Notations on returned submittals.

Pending modifications affecting the Work and the Contract Time.

kW=

G.  Contractor's Construction Schedule Updating: At 14 day intervals, update schedule to reflect
actual construction progress and activities. Issue schedule one week before each regularly
scheduled progress meeting.

1. Revise schedule immediately after each meeting or other activity where revisions have
been recognized or made. Issue updated schedule concurrently with the report of each
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

3. As the Work progresses, indicate Final Completion percentage for each activity.

H.  Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days
behind the current approved schedule, submit a separate recovery schedule indicating means by
which Contractor intends to regain compliance with the schedule. Indicate changes to working
hours, working days, crew sizes, equipment required to achieve compliance, and date by which
recovery will be accomplished.

L Distribution: Distribute copies of approved schedule to Project Manager, Owner, separate
contractors, testing and inspecting agencies, and other parties identified by Contractor with a
need-to-know schedule responsibility.

1. Post copies in Project meeting rooms and temporary field offices.

2. When revisions are made, distribute updated schedules to the same parties and post in the
same locations. Delete parties from distribution when they have completed their assigned
portion of the Work and are no longer involved in performance of construction activities.

1.7 GANTT-CHART SCHEDULE REQUIREMENTS

A.  Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal, Gantt-chart-type,
Contractor's Construction Schedule within 10 days of date established the Notice to Proceed.

B.  Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line.
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1. For construction activities that require three months or longer to complete, indicate an
estimated completion percentage in 10 percent increments within time bar.

1.8 REPORTS

A. Daily Construction Reports: Prepare a daily construction report recording the following
information concerning events at Project site:

List of subcontractors at Project site.

List of separate contractors at Project site.

Approximate count of personnel at Project site.
Equipment at Project site.

Material deliveries.

High and low temperatures and general weather conditions, including presence of rain.
Testing and inspection.

Accidents.

9. Meetings and significant decisions.

10.  Unusual events.

11.  Stoppages, delays, shortages, and losses.

12.  Meter readings and similar recordings.

13.  Emergency procedures.

14.  Orders and requests of authorities having jurisdiction.

15.  Change Orders received and implemented.

16.  Bulletin or Change Directives received and implemented.
17.  Services connected and disconnected.

18.  Equipment or system tests and startups.

19.  Partial completions and occupancies.

20.  Substantial Completions authorized.

PR WD =

B.  Material Location Reports: At monthly intervals, prepare and submit a comprehensive list of
materials delivered to and stored at Project site. List shall be cumulative, showing materials
previously reported plus items recently delivered. Include with list a statement of progress on
and delivery dates for materials or items of equipment fabricated or stored away from Project
site. Indicate the following categories for stored materials:

1. Material stored prior to previous report and remaining in storage.
2. Material stored prior to previous report and since removed from storage and installed.
3. Material stored following previous report and remaining in storage.
C.  Site Condition Reports: Immediately on discovery of a difference between site conditions and

the Contract Documents, prepare and submit a detailed report. Submit with a Request for
Information. Include a detailed description of the differing conditions, together with
recommendations for changing the Contract Documents.

D.  Unusual Event Reports: When an event of an unusual and significant nature occurs at Project

site, whether or not related directly to the Work, prepare and submit a special report. List chain
of events, persons participating, responses by Contractor's personnel, evaluation of results or
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effects, and similar pertinent information. Advise Owner in advance when these events are
known or predictable.

1. Submit unusual event reports directly to Project Manager and Owner within two days of
an occurrence. Distribute copies of report to parties affected by the occurrence.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013200
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

L. Submittal schedule requirements.
2. Administrative and procedural requirements for submittals.

Related Requirements:

1. Section 014000 "Quality Requirements" for submitting test and inspection reports, and
schedule of tests and inspections.
2. Section 017700 "Closeout Procedures" for submitting closeout submittals and

maintenance material submittals.

DEFINITIONS

Action Submittals: Written and graphic information and physical samples that require Project
Manager’s responsive action. Action submittals are those submittals indicated in individual
Specification Sections as "action submittals."

Informational Submittals: Written and graphic information and physical samples that do not
require Project Manager’s responsive action. Submittals may be rejected for not complying with
requirements. Informational submittals are those submittals indicated in individual Specification
Sections as "informational submittals."

SUBMITTAL SCHEDULE

Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in
chronological order by dates required by construction schedule. Include time required for
review, ordering, manufacturing, fabrication, and delivery when establishing dates. Include
additional time required for making corrections or revisions to submittals noted by Project
Manager’s and additional time for handling and reviewing submittals required by those
corrections.
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1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and
Contractor's construction schedule.
2. Submittal Schedule: Submit concurrently with the first complete submittal of Contractor's

construction schedule.

a. Submit revised submittal schedule as required to reflect changes in current status
and timing for submittals.

3. Format: Arrange the following information in a tabular format:

a. Scheduled date for first submittal.

b. Specification Section number and title.

c. Submittal Category: Action; informational.

d. Name of subcontractor.

e. Description of the Work covered.

f. Scheduled date for Project Manager’s final release or approval.
1.5 SUBMITTAL FORMATS

A.  Submittal Information: Include the following information in each submittal:

1. Project name.

2. Date.

3. Name of Project Manager.

4. Name of Contractor.

5. Name of firm or entity that prepared submittal.

6. Names of subcontractor, manufacturer, and supplier.

7. Unique submittal number, including revision identifier. Include Specification Section
number with sequential alphanumeric identifier and alphanumeric suffix for resubmittals.

8. Category and type of submittal.

9. Submittal purpose and description.

10.  Number and title of Specification Section, with paragraph number and generic name for
each of multiple items.

11. Drawing number and detail references, as appropriate.

12.  Indication of full or partial submittal.

13.  Location(s) where product is to be installed, as appropriate.

14.  Other necessary identification.

15. Remarks.

16.  Signature of transmitter.

B.  Options: Identify options requiring selection by Project Manager.

C.  Deviations and Additional Information: On each submittal, clearly indicate deviations from
requirements in the Contract Documents, including minor variations and limitations; include
relevant additional information and revisions, other than those requested by Project Manager on
previous submittals. Indicate by highlighting on each submittal or noting on attached separate
sheet.
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Electronic Submittals: Prepare submittals as PDF package, incorporating complete information
into each PDF file. Name PDF file with submittal number.

Submittals Utilizing Web-Based Project Software: Prepare submittals as PDF files or other
format indicated by Project management software.

SUBMITTAL PROCEDURES

Prepare and submit submittals required by individual Specification Sections. Types of
submittals are indicated in individual Specification Sections.

1. Email: Prepare submittals as PDF package and transmit to Project Manager by sending
via email. Include PDF transmittal form. Include information in email subject line as
requested by Project Manager.

a. Project Manager will return annotated file. Annotate and retain one copy of file as
a digital Project Record Document file.

2. Web-Based Project Management Software (Where Applicable): Prepare submittals in
PDF form, and upload to web-based Project management software website. Enter
required data in web-based software site to fully identify submittal.

Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently unless
partial submittals for portions of the Work are indicated on approved submittal schedule.

3. Submit action submittals and informational submittals required by the same Specification
Section as separate packages under separate transmittals.

4. Coordinate transmittal of submittals for related parts of the Work specified in different

Sections, so processing will not be delayed because of need to review submittals
concurrently for coordination.

a. Project Manager reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

Processing Time: Allow time for submittal review, including time for resubmittals, as follows.
Time for review shall commence on Project Manager’s receipt of submittal. No extension of the
Contract Time will be authorized because of failure to transmit submittals enough in advance of
the Work to permit processing, including resubmittals.

1. Initial Review: Allow 7 days for initial review of each submittal. Allow additional time if
coordination with subsequent submittals is required. Project Manager will advise
Contractor when a submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as
initial submittal.
3. Resubmittal Review: Allow 5 days for review of each resubmittal.

SUBMITTAL PROCEDURES 013300 -3



%

fryd lv_{,j“é\ .

S ORI

1.7

Virgin Island Water & Power Authority
Underground Electrical Construction Project
Feeder 5A

St. Thomas, U.S.V.IL.

4. Sequential Review: Where sequential review of submittals by consultants, Owner, or
other parties is indicated, allow 14 days for initial review of each submittal.

Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.

2. Note date and content of revision in label or title block, and clearly indicate extent of
revision.

3. Resubmit submittals until they are marked with approval notation from Project

Manager’s action stamp.
Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of
construction activities. Show distribution on transmittal forms.
Use for Construction: Retain complete copies of submittals on Project site. Use only final action
submittals that are marked with approval notation from Project Manager’s action stamp.

SUBMITTAL REQUIREMENTS

Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.

1. If information must be specially prepared for submittal because standard published data
are unsuitable for use, submit as Shop Drawings, not as Product Data.
2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:
a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
C. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.
4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams that show factory-installed wiring.
b. Operational range diagrams.
c. Clearances required to other construction, if not indicated on accompanying Shop
Drawings.
5. Submit Product Data before Shop Drawings, and before or concurrently with Samples.

Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data.
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1. Preparation: Fully illustrate requirements in the Contract Documents. Include the
following information, as applicable:
a. Identification of products.
b. Schedules.
c. Compliance with specified standards.
d. Notation of coordination requirements.
e. Notation of dimensions established by field measurement.
f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.
C.  Samples: Submit Samples for review of type, color, pattern, and texture for a check of these
characteristics with other materials.
1. Transmit Samples that contain multiple, related components, such as accessories together
in one submittal package.
2. Identification: Permanently attach label on unexposed side of Samples that includes the
following:
a. Project name and submittal number.
b. Generic description of Sample.
c. Product name and name of manufacturer.
d. Sample source.
e. Number and title of applicable Specification Section.
f. Specification paragraph number and generic name of each item.
3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample

characteristics and identification information for record.

4. Web-Based Project Management Software (Where Applicable): Prepare submittals in
PDF form, and upload to web-based Project software website. Enter required data in
web-based software site to fully identify submittal.

5. Disposition: Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may be
used to determine final acceptance of construction associated with each set.

a. Samples that may be incorporated into the Work are indicated in individual
Specification Sections. Such Samples must be in an undamaged condition at time
of use.

b. Samples not incorporated into the Work, or otherwise designated as Owner's

property, are the property of Contractor.

D.  Qualification Data: Prepare written information that demonstrates capabilities and experience of
firm or person.

E. Design Data: Prepare and submit written and graphic information indicating compliance with
indicated performance and design criteria in individual Specification Sections. Include list of
assumptions and summary of loads. Include load diagrams if applicable. Provide name and
version of software, if any, used for calculations. Number each page of submittal.
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F. Certificates:

1. Certificates and Certifications Submittals: Submit a statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be
signed by an officer or other individual authorized to sign documents on behalf of that
entity.

2. Installer Certificates: Submit written statements on manufacturer's letterhead, certifying
that Installer complies with requirements in the Contract Documents and, where required,
is authorized by manufacturer for this specific Project.

3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead,
certifying that manufacturer complies with requirements in the Contract Documents.
Include evidence of manufacturing experience where required.

4. Material Certificates: Submit written statements on manufacturer's letterhead, certifying
that material complies with requirements in the Contract Documents.
5. Product Certificates: Submit written statements on manufacturer's letterhead, certifying

that product complies with requirements in the Contract Documents.
G.  Test and Research Reports:

1. Compeatibility Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of compatibility tests
performed before installation of product.

2. Field Test Reports: Submit written reports indicating and interpreting results of field tests
performed either during installation of product or after product is installed in its final
location, for compliance with requirements in the Contract Documents.

3. Material Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of material for compliance
with requirements in the Contract Documents.

4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents.

5. Product Test Reports: Submit written reports indicating that current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing
agency, or on comprehensive tests performed by a qualified testing agency.

1.8 DELEGATED-DESIGN SERVICES (Where Applicable)
A.  Performance and Design Criteria: Where professional design services or certifications by a
design professional are specifically required of Contractor by the Contract Documents, provide

products and systems complying with specific performance and design criteria indicated.

1. If criteria indicated are insufficient to perform services or certification required, submit a
written request for additional information to Project Manager.

B.  Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other
required submittals, submit digitally signed PDF file, signed and sealed by the responsible
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design professional, for each product and system specifically assigned to Contractor to be
designed or certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the
Contract Documents. Include list of codes, loads, and other factors used in performing
these services.

1.9 CONTRACTOR'S REVIEW

A.  Action Submittals and Informational Submittals: Review each submittal and check for
coordination with other Work of the Contract and for compliance with the Contract Documents.
Note corrections and field dimensions. Mark with approval stamp before submitting to Project
Manager.

B.  Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform
approval stamp. Include name of reviewer, date of Contractor's approval, and statement
certifying that submittal has been reviewed, checked, and approved for compliance with the
Contract Documents.

1. Project Manager will not review submittals received from Contractor that do not have
Contractor's review and approval.

1.10 PROJECT MANAGER’S REVIEW

A.  Action Submittals: Project Manager will review each submittal, indicate corrections or revisions
required, and return.

1. PDF Submittals: Project Manager will indicate, via markup on each submittal, the
appropriate action.

2. Submittals by Web-Based Project Management Software (Where Applicable): Project
Manager will indicate, on Project management software website, the appropriate action.

B.  Informational Submittals: Project Manager will review each submittal and will not return it, or
will return it if it does not comply with requirements. Project Manager will forward each
submittal to appropriate party.

C.  Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from Project Manager.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned
for resubmittal without review.

E. Project Manager will return without review submittals received from sources other than
Contractor.
F. Submittals not required by the Contract Documents will be returned by Project Manager

without action.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for quality assurance and quality
control.

Testing and inspection services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.

1. Specific quality-assurance and quality-control requirements for individual work results
are specified in their respective Specification Sections. Requirements in individual
Sections may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract
Document requirements.

3. Requirements for Contractor to provide quality-assurance and quality-control services
required by Owner or authorities having jurisdiction are not limited by provisions of this
Section.

Related Requirements:

1. Section 012100 "Allowances" for testing and inspection allowances.

DEFINITIONS

Experienced: When used with an entity or individual, "experienced," unless otherwise further
described, means having successfully completed a minimum of five previous projects similar in
nature, size, and extent to this Project; being familiar with special requirements indicated; and
having complied with requirements of authorities having jurisdiction.

Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site
for installation of the Work and for completed Work.

Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an
employee, subcontractor, or sub-subcontractor, to perform a particular construction operation,
including installation, erection, application, assembly, and similar operations.

QUALITY REQUIREMENTS 014000 - 1
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1. Use of trade-specific terminology in referring to a Work result does not require that

certain construction activities specified apply exclusively to specific trade(s).

Preconstruction Testing: Tests and inspections performed specifically for Project before
products and materials are incorporated into the Work, to verify performance or compliance
with specified criteria. Unless otherwise indicated, copies of reports of tests or inspections
performed for other than the Project do not meet this definition.

Product Tests: Tests and inspections that are performed by a nationally recognized testing
laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to
NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency
qualified to conduct product testing and acceptable to authorities having jurisdiction, to
establish product performance and compliance with specified requirements.

Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the
source (e.g., plant, mill, factory, or shop).

Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term
"testing laboratory" has the same meaning as the term "testing agency."

Quality-Assurance Services: Activities, actions, and procedures performed before and during
execution of the Work, to guard against defects and deficiencies and substantiate that proposed
construction will comply with requirements.

Quality-Control Services: Tests, inspections, procedures, and related actions during and after
execution of the Work, to evaluate that actual products incorporated into the Work and
completed construction comply with requirements. Contractor's quality-control services do not
include contract administration activities performed by Project Manager.

DELEGATED DESIGN SERVICES

Performance and Design Criteria: Where professional design services or certifications by a
design professional are specifically required of Contractor by the Contract Documents, provide
products and systems complying with specific performance and design criteria indicated.

1. If criteria indicated are not sufficient to perform services or certification required, submit
a written request for additional information to Project Manager.

Delegated Design Services Statement: Submit a statement signed and sealed by the responsible
design professional, for each product and system specifically assigned to Contractor to be
designed or certified by a design professional, indicating that the products and systems are in
compliance with performance and design criteria indicated. Include list of codes, loads, and
other factors used in performing these services.

CONFLICTING REQUIREMENTS

Conflicting Standards and Other Requirements: If compliance with two or more standards or
requirements is specified and the standards or requirements establish different or conflicting

QUALITY REQUIREMENTS 014000 - 2



\/E

P
A 8

1.7

SSLL

Virgin Island Water & Power Authority

A

\B . . .

I Underground Electrical Construction Project
) Feeder 5A

;p St. Thomas, U.S. V.1

requirements for minimum quantities or quality levels, inform the Project Manager regarding
the conflict and obtain clarification prior to proceeding with the Work. Refer conflicting
requirements that are different, but apparently equal, to Project Manager for clarification before
proceeding.

Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the
minimum provided or performed. The actual installation may comply exactly with the minimum
quantity or quality specified, or it may exceed the minimum within reasonable limits. To
comply with these requirements, indicated numeric values are minimum or maximum, as
appropriate, for the context of requirements. Refer uncertainties to Project Manager for a
decision before proceeding.

INFORMATIONAL SUBMITTALS
Qualification Data: For Contractor's quality-control personnel.

Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to
demonstrate their capabilities and experience. Include proof of qualifications in the form of a
recent report on the inspection of the testing agency by a recognized authority.

Schedule of Tests and Inspections: Prepare in tabular form and include the following:

Specification Section number and title.

Entity responsible for performing tests and inspections.
Description of test and inspection.

Identification of applicable standards.

Identification of test and inspection methods.

Number of tests and inspections required.

Time schedule or time span for tests and inspections.
Requirements for obtaining samples.

Unique characteristics of each quality-control service.

AR e R U e

Reports: Prepare and submit certified written reports and documents as specified.

Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses,
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee
payments, judgments, correspondence, records, and similar documents established for
compliance with standards and regulations bearing on performance of the Work.

CONTRACTOR'S QUALITY-CONTROL PLAN

Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice to Proceed,
and not less than five days prior to preconstruction conference. Submit in format acceptable to
Project Manager. Identify personnel, procedures, controls, instructions, tests, records, and forms
to be used to carry out Contractor's quality-assurance and quality-control responsibilities and to
coordinate Owner's quality-assurance and quality-control activities. Coordinate with
Contractor's Construction Schedule.
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B.  Quality-Control Personnel Qualifications: Engage qualified personnel trained and experienced
in managing and executing quality-assurance and quality-control procedures similar in nature
and extent to those required for Project.

1. Project quality-control manager may also serve as Project superintendent.

C. Submittal Procedure: Describe procedures for ensuring compliance with requirements through
review and management of submittal process. Indicate qualifications of personnel responsible
for submittal review.

D.  Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work
requiring testing or inspection, including the following:

L. Contractor-performed tests and inspections, including subcontractor-performed tests and
inspections. Include required tests and inspections and Contractor-elected tests and
inspections. Distinguish source quality-control tests and inspections from field quality-
control tests and inspections.

2. Special inspections required by authorities having jurisdiction and indicated on the
Statement of Special Inspections.
3. Owner-performed tests and inspections indicated in the Contract Documents.
E. Continuous Inspection of Workmanship: Describe process for continuous inspection during

construction to identify and correct deficiencies in workmanship in addition to testing and
inspection specified. Indicate types of corrective actions to be required to bring the Work into
compliance with standards of workmanship established by Contract requirements and approved
mockups.

F. Monitoring and Documentation: Maintain testing and inspection reports, including log of
approved and rejected results. Include Work Project Manager has indicated as nonconforming
or defective. Indicate corrective actions taken to bring nonconforming Work into compliance
with requirements. Comply with requirements of authorities having jurisdiction.

1.8 REPORTS AND DOCUMENTS

A.  Test and Inspection Reports: Prepare and submit certified written reports specified in other
Sections. Include the following:

Date of issue.

Project title and number.

Name, address, telephone number, and email address of testing agency.
Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

0. Record of temperature and weather conditions at time of sample-taking and testing and
inspection.

=0 XNk WD =
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11.  Comments or professional opinion on whether tested or inspected Work complies with
the Contract Document requirements.

12.  Name and signature of laboratory inspector.

13. Recommendations on retesting and reinspecting.

B.  Manufacturer's Technical Representative's Field Reports (Where Applicable): Prepare written
information documenting manufacturer's technical representative's tests and inspections
specified in other Sections. Include the following:

L. Name, address, telephone number, and email address of technical representative making
report.

2. Statement on condition of substrates and their acceptability for installation of product.

3. Statement that products at Project site comply with requirements.

4. Summary of installation procedures being followed, whether they comply with
requirements and, if not, what corrective action was taken.

5. Results of operational and other tests and a statement of whether observed performance
complies with requirements.

6. Statement of whether conditions, products, and installation will affect warranty.

7. Other required items indicated in individual Specification Sections.

C.  Factory-Authorized Service Representative's Reports: Prepare written information documenting

manufacturer's factory-authorized service representative's tests and inspections specified in
other Sections. Include the following:

1. Name, address, telephone number, and email address of factory-authorized service
representative making report.

2. Statement that equipment complies with requirements.

3. Results of operational and other tests and a statement of whether observed performance
complies with requirements.

4. Statement of whether conditions, products, and installation will affect warranty.

5. Other required items indicated in individual Specification Sections.

1.9 QUALITY ASSURANCE

A.  Qualifications paragraphs in this article establish the minimum qualification levels required;
individual Specification Sections specify additional requirements.

B.  Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar
to those indicated for this Project and with a record of successful in-service performance, as
well as sufficient production capacity to produce required units. As applicable, procure products
from manufacturers able to meet qualification requirements, warranty requirements, and
technical or factory-authorized service representative requirements.

C.  Fabricator Qualifications: A firm experienced in producing products similar to those indicated

for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units.
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D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or
assembling work similar in material, design, and extent to that indicated for this Project, whose
work has resulted in construction with a record of successful in-service performance.

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to
practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those performed
for installations of the system, assembly, or product that is similar in material, design, and
extent to those indicated for this Project.

F. Specialists: Certain Specification Sections require that specific construction activities be
performed by entities who are recognized experts in those operations. Specialists will satisfy
qualification requirements indicated and engage in the activities indicated.

1. Requirements of authorities having jurisdiction supersede requirements for specialists.

G. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent
agency with the experience and capability to conduct testing and inspection indicated, as
documented in accordance with ASTM E329, and with additional qualifications specified in
individual Sections; and, where required by authorities having jurisdiction, that is acceptable to
authorities.

H.  Manufacturer's Technical Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to observe and inspect installation
of manufacturer's products that are similar in material, design, and extent to those indicated for
this Project.

L Factory-Authorized Service Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to inspect, demonstrate, repair, and
perform service on installations of manufacturer's products that are similar in material, design,
and extent to those indicated for this Project.

J. Testing for compliance with specified requirements for performance and test methods, comply
with the following Contractor's responsibilities, including the following:

1. Provide test specimens representative of proposed products and construction.

2. Submit specimens in a timely manner with sufficient time for testing and analyzing
results to prevent delaying the Work.

3. Provide sizes and configurations of test assemblies to adequately demonstrate capability

of products to comply with performance requirements.

4. Testing Agency Responsibilities: Submit a certified written report of each test,
inspection, and similar quality-assurance service to Project Manager with copy to
Contractor. Interpret tests and inspections, and state in each report whether tested and
inspected Work complies with or deviates from the Contract Documents.

1.10 QUALITY CONTROL

A.  Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility,
Owner will engage a qualified testing agency to perform these services.
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1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing
agencies engaged and a description of types of testing and inspection they are engaged to
perform.

2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work

that failed to comply with the Contract Documents will be charged to Contractor.

B.  Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are
Contractor's responsibility. Perform additional quality-control activities, whether specified or
not, to verify and document that the Work complies with requirements.

1. Unless otherwise indicated, provide quality-control services specified and those required
by authorities having jurisdiction. Perform quality-control services required of Contractor
by authorities having jurisdiction, whether specified or not.

2. Engage a qualified testing agency to perform quality-control services (Where
Applicable).
a. Contractor will not employ same entity engaged by Owner, unless agreed to in

writing by Owner.

3. Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspection will be performed.

4. Where quality-control services are indicated as Contractor's responsibility, submit a
certified written report, in duplicate, of each quality-control service.

5. Testing and inspection requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

6. Submit additional copies of each written report directly to authorities having jurisdiction,

when they so direct.

C.  Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents.

D.  Testing Agency Responsibilities: Cooperate with Project Manager and Contractor in
performance of duties. Provide qualified personnel to perform required tests and inspections.

1. Notify Project Manager and Contractor promptly of irregularities or deficiencies
observed in the Work during performance of its services.

2. Determine the locations from which test samples will be taken and in which in-situ tests
are conducted.

3. Conduct and interpret tests and inspections, and state in each report whether tested and
inspected Work complies with or deviates from requirements.

4. Submit a certified written report, in duplicate, of each test, inspection, and similar
quality-control service through Contractor.

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve
or accept any portion of the Work.

6. Do not perform duties of Contractor.

E.  Manufacturer's Field Services: Where indicated, engage a factory-authorized service

representative to inspect field-assembled components and equipment installation, including
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service connections. Report results in writing as specified in Section 013300 "Submittal
Procedures."

F. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical
representative to observe and inspect the Work. Manufacturer's technical representative's
services include participation in preinstallation conferences, examination of substrates and
conditions, verification of materials, observation of Installer activities, inspection of completed
portions of the Work, and submittal of written reports.

G.  Contractor's Associated Requirements and Services: Cooperate with agencies and
representatives performing required tests, inspections, and similar quality-control services, and
provide reasonable auxiliary services as requested. Notify agency sufficiently in advance of
operations to permit assignment of personnel. Provide the following:

1. Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3. Adequate quantities of representative samples of materials that require testing and
inspection. Assist agency in obtaining samples.

4. Facilities for storage and field curing of test samples.

5. Preliminary design mix proposed for use for material mixes that require control by testing
agency.

6. Security and protection for samples and for testing and inspection equipment at Project
site.

H.  Coordination: Coordinate sequence of activities to accommodate required quality-assurance and

quality-control services with a minimum of delay and to avoid necessity of removing and
replacing construction to accommodate testing and inspection.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 TEST AND INSPECTION LOG

A.  Testand Inspection Log: Prepare a record of tests and inspections. Include the following:

1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Project Manager.
4. Identification of testing agency conducting test or inspection.
B.  Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and

inspection log for Project Manager, Owner, and authorities' having jurisdiction reference during
normal working hours.
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L.

3.2 REPAIR AND PROTECTION

Submit log at Project closeout as part of Project Record Documents.

A.  General: On completion of testing, inspection, sample-taking, and similar services, repair
damaged construction and restore substrates and finishes.

B.  Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality-control services.

END OF SECTION 014000
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SECTION 015639 - TEMPORARY TREE AND PLANT PROTECTION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes general protection and pruning of existing trees and plants that are affected by
execution of the Work, whether temporary or permanent construction.

Related Requirements:

1. Section 311000 "Site Clearing" for removing existing trees and shrubs.

DEFINITIONS
Caliper (DBH): Diameter breast height; diameter of a trunk as measured by a diameter tape or
the average of the smallest and largest diameters at a height 54 inches above the ground line for

trees with caliper of 8 inches or greater as measured at a height of 12 inches above the ground.

Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other
vegetation to be protected during construction and indicated on Drawings.

Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected
during construction and defined by a circle concentric with each tree with a radius 12 times the

tree's caliper size and with a minimum radius of 96 inches unless otherwise indicated.

Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.

1. Review methods and procedures related to temporary tree and plant protection including,
but not limited to, the following:

a. Tree-service firm's personnel, and equipment needed to make progress and avoid
delays.
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b. Arborist's responsibilities.

c. Quality-control program.

d. Coordination of Work and equipment movement with the locations of protection
zones.

e. Trenching by hand or with air spade within protection zones.

f. Field quality control.

1.5 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  Shop Drawings:

1. Include plans, elevations, sections, and locations of protection-zone fencing and signage,
showing relation of equipment-movement routes and material storage locations with
protection zones.

2. Detail fabrication and assembly of protection-zone fencing and signage.

3. Indicate extent of trenching by hand or with air spade within protection zones.

C.  Samples: For each type of the following:

1. Organic Mulch: 1-quart volume of organic mulch; in sealed plastic bags labeled with
composition of materials by percentage of weight and source of mulch.
2. Protection-Zone Fencing: Assembled Samples of manufacturer's standard size made from
full-size components.
3. Protection-Zone Signage: Full-size Samples of each size and text, ready for installation.
D.  Tree Pruning Schedule: Written schedule detailing scope and extent of pruning of trees to

remain that interfere with or are affected by construction.

1. Species and size of tree.
2. Location on site plan. Include unique identifier for each.
3. Reason for pruning.
4. Description of pruning to be performed.
5. Description of maintenance following pruning.
1.6 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For arborist and tree service firm.
B.  Certification: From arborist, certifying that trees indicated to remain have been protected during
construction according to recognized standards and that trees were promptly and properly

treated and repaired when damaged.

C.  Maintenance Recommendations: From arborist, for care and protection of trees affected by
construction during and after completing the Work.
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D.  Existing Conditions: Documentation of existing trees and plantings indicated to remain, which
establishes preconstruction conditions that might be misconstrued as damage caused by
construction activities.

1. Use sufficiently detailed photographs or video recordings.
2. Include plans and notations to indicate specific wounds and damage conditions of each
tree or other plants designated to remain.

E. Quality-control program.

F. Tree Protection Plan must comply with FEMA / EHP requirements.

1.7 QUALITY ASSURANCE

A.  Arborist Qualifications: Certified Arborist as certified by ISA, Licensed arborist in jurisdiction
where Project is located or Registered Consulting Arborist as designated by ASCA..

B.  Tree Service Firm Qualifications: An experienced tree service firm that has successfully
completed temporary tree and plant protection work similar to that required for this Project and
that will assign an experienced, qualified arborist to Project site during execution of the Work.

C.  Quality-Control Program: Prepare a written program to systematically demonstrate the ability of
personnel to properly follow procedures and handle materials and equipment during the Work
without damaging trees and plantings. Include dimensioned diagrams for placement of
protection zone fencing and signage, the arborist's and tree-service firm's responsibilities,
instructions given to workers on the use and care of protection zones, and enforcement of
requirements for protection zones.

1.8 FIELD CONDITIONS
A.  The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Moving or parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

Nk wh =

B. Do not direct vehicle or equipment exhaust toward protection zones.

C.  Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and
organic mulch.
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PART 2 - PRODUCTS

2.1

A.

C.

MATERIALS

Organic Mulch: Free from deleterious materials and suitable as a top dressing for trees and
shrubs, consisting of one of the following:

1. Type: Shredded hardwood or Wood and bark chips.
2. Size Range: 3 inches maximum, 1/2 inch minimum.
3. Color: Natural.

Protection-Zone Fencing: Fencing fixed in position and meeting one of the following
requirements: Previously used materials may be used when approved by Project Manager.

1. Chain-Link Protection-Zone Fencing: Galvanized-steel fencing fabricated from minimum
2-inch opening, 0.148-inch- diameter wire chain-link fabric; with pipe posts, minimum 2-
3/8-inch- OD line posts, and 2-7/8-inch- OD corner and pull posts; with 1-5/8-inch- OD
top rails; and 0.177-inch-diameter bottom tension wire; with tie wires, hog ring ties, and
other accessories for a complete fence system.

a. Height: 48 inches.

2. Plywood Protection-Zone Fencing: Plywood framed with four 2-by-4-inch rails, with 4-
by-4-inch preservative-treated wood posts spaced not more than 96 inches apart.

a. Height: 48 inches.

3. Wood Protection-Zone Fencing: Constructed of two 2-by-4-inch horizontal rails, with 4-
by-4-inch preservative-treated wood posts spaced not more than 96 inches apart, and
lower rail set halfway between top rail and ground.

a. Height: 48 inches.

4. Plastic Protection-Zone Fencing: Plastic construction fencing constructed of high-density
extruded and stretched polyethylene fabric with 2-inch maximum opening in pattern and
weighing a minimum of 0.4 1b/ft.; remaining flexible from minus 60 to plus 200 deg F;
inert to most chemicals and acids; minimum tensile yield strength of 2000 psi and
ultimate tensile strength of 2680 psi; secured with plastic bands or galvanized-steel or
stainless-steel wire ties; and supported by tubular or T-shape galvanized-steel posts
spaced not more than 96 inches apart.

a. Height: 48 inches.
b. Color: High-visibility orange, nonfading.

5. Gates: Single swing access gates matching material and appearance of fencing, to allow
for maintenance activities within protection zones; leaf width 24 inches.

Protection-Zone Signage: Shop-fabricated, rigid plastic or metal sheet with attachment holes
prepunched and reinforced; legibly printed with nonfading lettering and as follows:
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1. Lettering: 3-inch- black characters on white background.

PART 3 - EXECUTION

3.1

3.2

33

EXAMINATION

Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and
sedimentation-control measures are in place. Verify that flows of water redirected from
construction areas or generated by construction activity do not enter or cross protection zones.

Prepare written report, endorsed by arborist, listing conditions detrimental to tree and plant
protection.
PREPARATION

Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated. Tie a
1-inch blue vinyl tape around each tree trunk at 54 inches above the ground.

Protect tree root systems from damage caused by runoff or spillage of noxious materials while
mixing, placing, or storing construction materials. Protect root systems from ponding, eroding,
or excessive wetting caused by dewatering operations.

Tree-Protection Zones: Mulch areas inside tree-protection zones and other areas indicated. Do
not exceed indicated thickness of mulch.

1. Apply 2-inch uniform thickness of organic mulch unless otherwise indicated. Do not
place mulch within 6 inches of tree trunks.

2. Install temporary root protection matting over mulch to the extent indicated.

PROTECTION ZONES

Protection-Zone Fencing: Install protection-zone fencing along edges of protection zones before
materials or equipment are brought on the site and construction operations begin in a manner
that will prevent people from easily entering protected areas except by entrance gates. Construct
fencing so as not to obstruct safe passage or visibility at vehicle intersections where fencing is
located adjacent to pedestrian walkways or in close proximity to street intersections, drives, or
other vehicular circulation.

1. Chain-Link Fencing: Install to comply with ASTM F567 and with manufacturer's written
instructions.

2. Posts: Set or drive posts into ground one-third the total height of the fence without
concrete footings. Where a post is located on existing paving or concrete to remain,
provide appropriate means of post support acceptable to Project Manager.

3. Access Gates: Install, adjust to operate smoothly, easily, and quietly; free of binding,
warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or

TEMPORARY TREE AND PLANT PROTECTION 015639 -5



34

3.5

Virgin Island Water & Power Authority
Underground Electrical Construction Project
Feeder 5A

St. Thomas, U.S.V.IL.

malfunction throughout entire operational range. Confirm that latches and locks engage
accurately and securely without forcing or binding.

Protection-Zone Signage: Install protection-zone signage in visibly prominent locations in a
manner approved by Arborist. Install one sign spaced approximately every 20 feet on
protection-zone fencing, but no fewer than four signs with each facing a different direction.

Maintain protection zones free of weeds and trash.
Maintain protection-zone fencing and signage in good condition as acceptable to Project

Manager and remove when construction operations are complete and equipment has been
removed from the site.

1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or
equipment access through the protection zone.
2. Temporary access is permitted subject to preapproval in writing by arborist if a root

buffer effective against soil compaction is constructed as directed by arborist. Maintain
root buffer so long as access is permitted.

EXCAVATION

General: Excavate at edge of protection zones and for trenches indicated within protection
zones according to requirements in Section 312000 "Earth Moving" unless otherwise indicated.

Trenching within Protection Zones: Where utility trenches are required within protection zones,
excavate under or around tree roots by hand or with air spade, or tunnel under the roots by
drilling, auger boring, or pipe jacking. Do not cut main lateral tree roots or taproots; cut only
smaller roots that interfere with installation of utilities. Cut roots as required for root pruning. If
excavating by hand, use narrow-tine spading forks to comb soil and expose roots.

Do not allow exposed roots to dry out before placing permanent backfill. Provide temporary
earth cover or pack with peat moss and wrap with burlap. Water and maintain in a moist
condition..

ROOT PRUNING

Prune tree roots that are affected by temporary and permanent construction. Prune roots as
follows:

1. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning
instruments; do not break, tear, chop, or slant the cuts. Do not use a backhoe or other
equipment that rips, tears, or pulls roots.

2. Temporarily support and protect roots from damage until they are permanently redirected

and covered with soil.

Cover exposed roots with burlap and water regularly.

4. Backfill as soon as possible according to requirements in Section 312000 "Earth
Moving."

[98)
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Root Pruning at Edge of Protection Zone: Prune tree roots by cleanly cutting all roots to the
depth of the required excavation.

Root Pruning within Protection Zone: Clear and excavate by hand or with air spade to the depth
of the required excavation to minimize damage to tree root systems. If excavating by hand, use
narrow-tine spading forks to comb soil to expose roots. Cleanly cut roots as close to excavation
as possible.

CROWN PRUNING

Prune branches that are affected by temporary and permanent construction. Prune branches as
directed by arborist.

L. Prune to remove only injured, broken, dying, or dead branches unless otherwise
indicated. Do not prune for shape unless otherwise indicated.
2. Do not remove or reduce living branches to compensate for root loss caused by damaging

or cutting root system.
3. Pruning Standards: Prune trees according to ANSI A300 (Part 1).

Unless otherwise directed by arborist, do not cut tree leaders.
Cut branches with sharp pruning instruments; do not break or chop.
Do not paint or apply sealants to wounds.

Provide subsequent maintenance pruning during Contract period if recommended by arborist.

FIELD QUALITY CONTROL

Inspections: Engage a qualified arborist to direct plant-protection measures in the vicinity of
trees, shrubs, and other vegetation indicated to remain and to prepare inspection reports.

REPAIR AND REPLACEMENT

General: Repair or replace trees, shrubs, and other vegetation indicated to remain or to be
relocated that are damaged by construction operations, in a manner approved by Arborist.

1. Submit details of proposed pruning and repairs.

2. Perform repairs of damaged trunks, branches, and roots within 24 hours according to
arborist's written instructions.

3. Replace trees and other plants that cannot be repaired and restored to full-growth status,

as determined by Arborist.

Trees: Remove and replace trees indicated to remain that are more than 25 percent dead or in an
unhealthy condition before the end of the corrections period or are damaged during construction
operations that Arborist determines are incapable of restoring to normal growth pattern.
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1. Small Trees: Provide new trees of same size and species as those being replaced for each
tree that measures 6 inches or smaller in caliper size.
2. Large Trees: As directed by Arborist

C.  Excess Mulch: Rake mulched area within protection zones, being careful not to injure roots.
Rake to loosen and remove mulch that exceeds a 2-inch uniform thickness to remain.

39 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal: Remove excess excavated material, displaced trees, trash, and debris and legally
dispose of them.

END OF SECTION 015639

TEMPORARY TREE AND PLANT PROTECTION 015639 - 8



G\

A ViR
W #Vig s

P 5

Virgin Island Water & Power Authority
Underground Electrical Construction Project
Feeder 5A

St. Thomas, U.S.V.IL.

SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for Contract closeout, including,
but not limited to, the following:

1. Substantial Completion procedures.
2. Final completion procedures.

3. Warranties.

4. Final cleaning.

DEFINITIONS

List of Incomplete Items: Contractor-prepared list of items to be completed or corrected,
prepared for the Project Manager’s use prior to Project Manager’s inspection, to determine if
the Work is substantially complete.

ACTION SUBMITTALS

Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

Certified List of Incomplete Items: Final submittal at Final Completion.

CLOSEOUT SUBMITTALS
Certificates of Release: From authorities having jurisdiction.

Certificate of Insurance: For continuing coverage.

SUBSTANTIAL COMPLETION PROCEDURES

Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and
corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons
why the Work is incomplete.
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B.  Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction,
permitting Owner unrestricted use of the Work and access to services and utilities.
Include occupancy permits, operating certificates, and similar releases.

2. Submit closeout submittals specified in other Division 01 Sections, including Project
Record Documents, operation and maintenance manuals, damage or settlement surveys,
property surveys, and similar final record information.

3. Submit closeout submittals specified in individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and similar
documents.

4, Submit maintenance material submittals specified in individual Sections, including tools,

spare parts, extra materials, and similar items, and deliver to location designated by
Project Manager. Label with manufacturer's name and model number.

C.  Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1. Complete startup and testing of systems and equipment.

2. Perform preventive maintenance on equipment used prior to Substantial Completion.

3. Instruct Owner's personnel in operation, adjustment, and maintenance of products,
equipment, and systems.

4. Terminate and remove temporary facilities from Project site, along with mockups,

construction tools, and similar elements.

Complete final cleaning requirements.

6. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate
visual defects.

b

D. Inspection: Submit a written request for inspection to determine Substantial Completion a
minimum of 10 days prior to date the Work will be completed and ready for final inspection and
tests. On receipt of request, Project Manager will either proceed with inspection or notify
Contractor of unfulfilled requirements. Project Engineer will prepare the Certificate of
Substantial Completion after inspection or will notify Contractor of items, either on Contractor's
list or additional items identified by Project Engineer , that must be completed or corrected
before certificate will be issued.

1. Request reinspection when the Work identified in previous inspections as incomplete is
completed or corrected.
2. Results of completed inspection will form the basis of requirements for Final
Completion.
1.7 FINAL COMPLETION PROCEDURES

A.  Submittals Prior to Final Completion: Before requesting final inspection for determining Final
Completion, complete the following:
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1. Submit a final Application for Payment in accordance with "Payment Procedures” for
this Project.

2. Certified List of Incomplete Items: Submit certified copy of Project Engineer’s
Substantial Completion inspection list of items to be completed or corrected (punch list),
endorsed and dated by Project Engineer. Certified copy of the list shall state that each
item has been completed or otherwise resolved for acceptance.

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.
4, Submit Final Completion photographic documentation.
B.  Inspection: Submit a written request for final inspection to determine acceptance a minimum of

10 days prior to date the Work will be completed and ready for final inspection and tests. On
receipt of request, Project Engineer will either proceed with inspection or notify Contractor of
unfulfilled requirements. Project Engineer will prepare a final Certificate for Payment after
inspection or will notify Contractor of construction that must be completed or corrected before
certificate will be issued.

1. Request reinspection when the Work identified in previous inspections as incomplete is
completed or corrected.

1.8 LIST OF INCOMPLETE ITEMS

A.  Organization of List: Include name and identification of area affected by construction
operations for incomplete items and items needing correction including, if necessary, areas
disturbed by Contractor that are outside the limits of construction.

1. Organize items applying to each major element, including categories for duct banks,
manbholes, handholes, pads, switchgears, transformers, road restoration, sidewalk & curb
restoration (where applicable).

2. Include the following information at the top of each page:
a. Project name.
b. Date.
c. Name of Project Manager.
d. Name of Contractor.
e. Page number.
3. Submit list of incomplete items in the following format:
a. MS Excel Electronic File: Or as otherwise agreed upon at commencement of

Project.

1.9 SUBMITTAL OF PROJECT WARRANTIES

A.  Time of Submittal: Submit written warranties on request of Project Manager for designated
portions of the Work where warranties are indicated to commence on dates other than date of
Substantial Completion, or when delay in submittal of warranties might limit Owner's rights
under warranty.
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B.  Partial Occupancy: Submit properly executed warranties within 15 days of completion of
designated portions of the Work that are completed and occupied or used by Owner during
construction period by separate agreement with Contractor.

C.  Organize warranty documents into an orderly sequence based on the table of contents of Project
Manual.

D.  Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling
navigation to each item. Provide bookmarked table of contents at beginning of document.

1. Submit by uploading to web-based project software site, or by otherwise agreed upon at
the commencement of the Project.

E. Warranties:

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders,
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch
paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark

tab to identify the product or installation. Provide a typed description of the product or
installation, including the name of the product and the name, address, and telephone
number of Installer.

3. Identify each binder on the front and spine with the typed or printed title
"WARRANTIES," Project name, and name of Contractor.

F. Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 017700
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

1.2

1.4

1.5

A.

SUMMARY

Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials,
mixture design, placement procedures, and finishes.

Related Requirements:

1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.
ACTION SUBMITTALS

Product Data: For each type of product.

Design Mixtures: For each concrete mixture.

Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and
placement.

INFORMATIONAL SUBMITTALS
Material certificates.
Material test reports.

Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional
engineer, detailing fabrication, assembly, and support of formwork.

QUALITY ASSURANCE

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and
equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on concrete mixtures.

CAST-IN-PLACE CONCRETE 033000 - 1
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A.
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FIELD CONDITIONS

Hot-Weather Placement: Comply with ACI 301 (ACI 301M).

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

23

A.

D.

24

A.

B.

CONCRETE, GENERAL

ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301 (ACI 301M).
2. ACI 117 (ACI 117M).

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-
drawn steel wire into flat sheets.

Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.

Galvanized-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated
from galvanized-steel wire into flat sheets.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice."

CONCRETE MATERIALS

Cementitious Materials:

1. Portland Cement: ASTM C 150/C 150M, Type I/IL.

2. Fly Ash: ASTM C 618, Class F Class F or C.

3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.

Normal-Weight Aggregates: ASTM C 33/C 33M, graded.

CAST-IN-PLACE CONCRETE 033000 - 2
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1. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Air-Entraining Admixture: ASTM C 260/C 260M.

Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and
that do not contribute water-soluble chloride ions exceeding those permitted in hardened
concrete. Do not use calcium chloride or admixtures containing calcium chloride.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type 1II.

Corrosive Inhibition: Admixture in all concrete mix for manholes and handholes.

Nk v =

Water: ASTM C 94/C 94M and potable.

FIBER REINFORCEMENT

Synthetic Micro-Fiber: Fibrillated polypropylene micro-fibers engineered and designed for use
in concrete, complying with ASTM C 1116/C 1116M, Type III, 1/2 to 1-1/2 inches (13 to 38
mm) 1 to 2-1/4 inches (25 to 57 mm) long.

CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application
to fresh concrete.

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 o0z./sq. yd. (305 g/sq. m) when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type 1, Class A.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

CAST-IN-PLACE CONCRETE 033000 - 3
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A.
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A.
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CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301 (ACI 301M).

Cementitious Materials: Use fly ash, pozzolan, slag cement, and silica fume as needed to reduce
the total amount of portland cement, which would otherwise be used, by not less than 40

percent.

Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as
required, for placement and workability.

2. Use water-reducing and -retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete, concrete required to be watertight,

and concrete with a w/c ratio below 0.50.
FABRICATING REINFORCEMENT
Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

PART 3 - EXECUTION

3.1

A.

B.

C.

FORMWORK INSTALLATION
Design, erect, shore, brace, and maintain formwork, according to ACI 301 (ACI 301M), to
support vertical, lateral, static, and dynamic loads, and construction loads that might be applied,

until structure can support such loads.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M).

Chamfer exterior corners and edges of permanently exposed concrete.

CAST-IN-PLACE CONCRETE 033000 - 4
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EMBEDDED ITEM INSTALLATION

Place and secure anchorage devices and other embedded items required for adjoining work that
is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

STEEL REINFORCEMENT INSTALLATION

General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and
supporting reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded
items is complete and that required inspections are completed.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.
If a section cannot be placed continuously, provide construction joints as indicated. Deposit
concrete to avoid segregation.

1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301
(ACI 301M).

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified limits
on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces unless otherwise indicated.

CAST-IN-PLACE CONCRETE 033000 - 5
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CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive hot temperatures.
Comply with ACI 306.1 for cold-weather protection and ACI 301 (ACI 301M) for hot-weather
protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h (1 kg/sq. m x h) before and
during finishing operations. Apply according to manufacturer's written instructions after
placing, screeding, and bull floating or darbying concrete, but before float finishing.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days.
Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less
than seven days. Immediately repair any holes or tears during curing period, using cover
material and waterproof tape.

CONCRETE SURFACE REPAIRS

Defective Concrete: Repair and patch defective areas when approved by Project Management
Team. Remove and replace concrete that cannot be repaired and patched to Project Management
Team's approval.

FIELD QUALITY CONTROL

Special Inspections: Contractor shall engage a special inspector and qualified testing and
inspecting agency to perform field tests and inspections and prepare test reports.

END OF SECTION 033000
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:

L. Building wires rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

B.  Where a specific manufacturers name is listed an equal substitute may be used.

1.3 DEFINITIONS
A.  EPDM: Ethylene-propylene-diene terpolymer rubber.

B.  NBR: Acrylonitrile-butadiene rubber.

1.4 SUBMITTALS
A.  Product Data: For each type of product indicated.

B.  Field quality-control test reports.

1.5 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

B.  Comply with NFPA 70.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS 260519 -1
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PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
1. American Insulated Wire Corp.; a Leviton Company.
2. General Cable Corporation.
3. Senator Wire & Cable Company.
4. Southwire Company.
5. Approved Equal

B. Copper Conductors: Comply with NEMA WC 70.

C.  Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN, XHHW.

2.2 CONNECTORS AND SPLICES

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. AFC Cable Systems, Inc.
2. Hubbell Power Systems, Inc.
3. 0O-Z/Gedney; EGS Electrical Group LLC.
4, 3M; Electrical Products Division.
5. Tyco Electronics Corp.
6. Approved Equal

B.  Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,

and class for application and service indicated.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS
A.  Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
B.  Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and

larger.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A.  Exposed Feeders: Type THHN-THWN, single conductors in raceway.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS 260519 -2
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B.  Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-
THWN, single conductors in raceway.

C.  Exposed Branch Circuits: Type THHN-THWN, single conductors in raceway.

D. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway.

E. Class 1 Control Circuits: Type THHN-THWN, in raceway.

F. Class 2 Control Circuits: Type THHN-THWN, in raceway.

3.3 INSTALLATION OF CONDUCTORS
A.  Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended

maximum pulling tensions and sidewall pressure values.

B.  Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, which
will not damage cables or raceway.

C.  Identify and color-code conductors.

34 CONNECTIONS

A.  Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

B.  Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than unspliced conductors.

C.  Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.
3.5 FIELD QUALITY CONTROL
A.  Contractor shall perform all tests and inspections and prepare test reports listed below:
1. Transformer secondary feeders.
2. Feeders to meter socket
B.  Tests and Inspections:
1. After installing conductors and before electrical circuitry has been energized, test
conductors feeding the following critical equipment and services for compliance with
requirements.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS 260519 -3
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2. Perform each visual and mechanical inspection and electrical test stated in ANSI/NETA
Acceptance Testing Specification. Certify compliance with test parameters.

C.  Test Reports: Prepare a written report to record the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.

D.  Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section includes grounding and bonding systems and equipment.

Section includes grounding and bonding systems and equipment, plus the following special
applications:

1. Underground distribution grounding.
2. Ground bonding common with lightning protection system.
ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOUT SUBMITTALS
Include the following:

1. Plans showing as-built, dimensioned locations of system described in "Field Quality
Control" Article, including the following:

a. Ground rods.
b. Ground rings.
QUALITY ASSURANCE

Testing Agency Qualifications: Certified by NETA.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 1
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PART 2 - PRODUCTS

2.1

A.

2.2

23

2.4

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Comply with UL 467 for grounding and bonding materials and equipment.

MANUFACTURERS

See drawings for Basis of Design. Where a specific manufacturers name is listed, an approved
equal substitute may be used.

CONDUCTORS

Insulated Conductors: Tinned-copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

Solid Conductors: ASTM B3.

Stranded Conductors: ASTM BS.

Tinned Conductors: ASTM B33.

Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8
inches wide and 1/16 inch thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches wide and 1/16 inch thick.

ANl o e

CONNECTORS
Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items

connected.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals.
Cable-to-Cable Connectors: Refer to drawings for details and materials.

Conduit Hubs: Mechanical type, terminal with threaded hub.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 -2
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GROUNDING ELECTRODES

Ground Rods: Copper-clad steel 5/8 inch by 10 feet.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

32

A.

B.

C.

D.

33

A.

B.

APPLICATIONS

Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger unless otherwise indicated.

Underground Grounding Conductors: Install bare tinned-copper conductor, size as per
drawings.

1. Bury at least 12 inches below grade.
Insulated Grounding Conductors: Green-colored insulation with continuous yellow stripe.
Conductor Terminations and Connections:

1. Underground Connections: Welded connectors. Refer to drawings for details.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
Comply with IEEE C2 grounding requirements.
Grounding Manholes and Handholes: See Drawings.

Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts,
cable racks, pulling irons, and cable shields within each manhole or handhole, to ground rod or
grounding conductor. Make connections with No.2 AWG minimum, stranded, hard-drawn
copper bonding conductor. Train conductors level or plumb around corners and fasten to
manhole walls. Connect to cable armor and cable shields according to written instructions by
manufacturer of splicing and termination kits.

Pad-Mounted Transformers, Switchgear, and Sectionalizing Cabinets: See Drawings.

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless
otherwise indicated.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 -3
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1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating if
any.

2. Use exothermic welds for all below-grade connections.

C. Connections: Make connections so possibility of galvanic action or electrolysis is minimized.

Select connectors, connection hardware, conductors, and connection methods so metals in direct
contact are galvanically compatible.

L.

Use electroplated or hot-tin-coated materials to ensure high conductivity and to make
contact points closer in order of galvanic series.

Make connections with clean, bare metal at points of contact.

Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.

Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and
mechanical clamps.

Coat and seal connections having dissimilar metals with inert material to prevent future
penetration of moisture to contact surfaces.

34 FIELD QUALITY CONTROL

A.  Perform tests and inspections.

B.  Tests and Inspections:

1.

After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.

C.  Grounding system will be considered defective if it does not pass tests and inspections.

D.  Prepare test and inspection reports.

END OF SECTION 260526
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SECTION 260529 - SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:

L. Supports for electrical equipment.
2. Construction requirements for concrete bases.
B.  Where a specific manufacturers name is listed an equal substitute may be used.

1.2 PERFORMANCE REQUIREMENTS

A.  Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

B.  Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.

1.3 SUBMITTALS

A.  Product Data: For steel slotted support systems.

B.  Shop Drawings: Show fabrication and installation details and include calculations for the
following:

1. Steel slotted channel systems. Include Product Data for components.
2. Equipment supports.
1.4 QUALITY ASSURANCE

A.  Welding: Qualify procedures and personnel according to AWS DI1.1/D1.1M, "Structural
Welding Code - Steel."

B.  Comply with NFPA 70.

SUPPORTS FOR ELECTRICAL SYSTEMS 260529 - 1
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PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A.  Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

L.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Allied Tube & Conduit.

Cooper B-Line, Inc.; a division of Cooper Industries.
ERICO International Corporation.

GS Metals Corp.

Thomas & Betts Corporation.

Unistrut; Tyco International, Ltd.

e o oe

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.

3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating
applied according to MFMA-4.

4. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4.

5. Channel Dimensions: Selected for applicable load criteria.

B.  Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or

their supports to building surfaces include the following:

1.

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

a. Manufacturers: Subject to compliance with requirements, provide products by:

1)  Hilti Inc.
2)  Approved Equal.

Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened
portland cement concrete with tension, shear, and pullout capacities appropriate for
supported loads and building materials in which used.

a. Manufacturers: Subject to compliance with requirements, provide products by:

1) Hilti Inc.
2)  Approved Equal

Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

SUPPORTS FOR ELECTRICAL SYSTEMS 260529 - 2



P
WY EViR

P

2.2

A.

Virgin Island Water & Power Authority
Underground Electrical Construction Project
Feeder 5A

St. Thomas, U.S.V.I.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

5. Through Bolts:  Structural type, hex head, and high strength. Comply with
ASTM A 325.

6. Toggle Bolts: All-steel springhead type.

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

PART 3 - EXECUTION

3.1

A.

32

A.

B.

C.

APPLICATION

Comply with NECA 1 and NECA 101 for application of supports for electrical equipment
except if requirements in this Section are stricter.

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

4. To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock

washers and nuts may be used in existing standard-weight concrete 4 inches thick or

greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than

4 inches thick.

To Steel Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

To Light Steel: Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,

.
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transformers, and other devices on slotted-channel racks attached to substrate by means
that meet seismic-restraint strength and anchorage requirements.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.
INSTALLATION OF FABRICATED METAL SUPPORTS

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

CONCRETE BASES
Construct concrete bases of dimensions indicated on drawings but not less than 4 inches larger
in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters

from edge of the base.

Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and
placement requirements are specified in Division 03.

Anchor equipment to concrete base.

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Metal conduit and fittings.

Rigid nonmetallic duct.

Duct accessories.

Precast concrete handholes or cast in place handholes.

Polymer concrete handholes and boxes with polymer concrete cover.
High-density plastic boxes.

Precast manholes.

Cast-in-place manholes.

Utility structure accessories.

A e R e

DEFINITIONS

Direct Buried: Duct or a duct bank that is buried in the ground, without any additional casing
materials such as concrete.

Duct: A single duct or multiple ducts. Duct may be either installed singly or as component of a
duct bank.

Duct Bank:
1. Two or more ducts installed in parallel, with or without additional casing materials.

Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.

ACTION SUBMITTALS
Product Data: For each type of product.
1. Include duct-bank materials, including spacers and miscellaneous components.

2. Include duct, conduits, and their accessories, including elbows, end bells, bends, fittings,
and solvent cement.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 1
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3. Include accessories for manholes, handholes, boxes, and other utility structures.
4, Include cable racks and stanchions.
5. Include underground-line warning tape.
B.  Shop Drawings:

1.5

1. Precast or Factory-Fabricated Underground Ultility Structures:

a. Include plans, elevations, sections, details, attachments to other work, and
accessories.

b. Include duct entry provisions, including locations and duct sizes.

c. Include reinforcement details.

d. Include frame and cover design and manhole chimneys.

e. Include grounding details.

f. Include dimensioned locations of cable rack inserts, pulling-in and lifting irons,
and sumps.

g. Include joint details.

2. Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:

a. Include dimensioned plans, sections, and elevations, and fabrication and
installation details.

b. Include duct entry provisions, including locations and duct sizes.

c. Include cover design.

d. Include grounding details.

INFORMATIONAL SUBMITTALS

Coordination Drawings: For duct and duct bank. Show duct profiles and coordination with other
utilities and underground structures.

Product Certificates: For concrete and steel used in precast concrete manholes and handholes, as
required by ASTM C858.

Source quality-control reports.

Field quality-control reports.

MAINTENANCE MATERIALS SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

Furnish cable-support stanchions, arms, hardware, and associated fasteners in quantities equal to
5 percent of quantity of each item installed.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 -2
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QUALITY ASSURANCE

Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

B.

C.

23

A.

B.

24

A.

B.

C.

D.

METAL CONDUIT AND FITTINGS

Rigid Aluminum Conduit: Comply with ANSI C80.5 and UL6A

Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and
marked for intended location and application.

RIGID NONMETALLIC DUCT

Underground Plastic Utilities Duct: Type EPC-40-PVC RNC, complying with NEMA TC 2 and
UL 651, with matching fittings complying with NEMA TC 3 by same manufacturer as duct.

Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and
marked for intended location and application.

Solvents and Adhesives: As recommended by conduit manufacturer.

DUCT ACCESSORIES

Duct Spacers: Factory-fabricated, rigid, PVC interlocking spacers; sized for type and size of
duct with which used and selected to provide minimum duct spacing indicated while supporting
duct during concreting or backfilling.

1. Refer to Contract Drawings for Basis of Design.

Underground-Line Warning Tape: Refer to Contract Drawings.

PRECAST CONCRETE HANDHOLES OR CAST IN PLACE HANDHOLES

Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom
unless open-bottom enclosures are indicated. Frame and cover shall have load rating consistent
with that of handhole or box.

Refer to Contract Drawings for Basis of Design.

Comply with ASTM C858 for design and manufacturing processes.

Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed cover hook
eyes and tamper-resistant, captive, cover-securing bolts.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 -3
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Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

Cover Legend: Molded lettering, “COMMUNICATIONS” or “ELECTRIC”, as noted on
Contract Drawings.

Configuration: Units shall be designed for flush burial and have integral closed bottom.

Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability
properties necessary to withstand maximum hydrostatic pressures at the installation location
with the ground-water level at grade.

Knockout Panel (For Precast Handholes): Precast openings in walls, arranged to match
dimensions and elevations of approaching duct, plus an additional 12 inches vertically and
horizontally to accommodate alignment variations.

1. Knockout panels shall be located no less than 6 inches from interior surfaces of walls,
floors, or frames and covers of handholes, but close enough to corners to facilitate
racking of cables on walls.

2. Knockout panel opening shall have cast-in-place, welded-wire fabric reinforcement for
field cutting and bending to tie into concrete envelopes of duct.
3. Knockout panels shall be framed with at least two additional No. 3 steel reinforcing bars

in concrete around each opening.
4. Knockout panels shall be 1-1/2 to 2 inches thick.

Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating fitting in wall for each
entering duct.

1. Type and size shall match fittings to duct to be terminated.
2. Fittings shall align with elevations of approaching duct and be located near interior

corners of handholes to facilitate racking of cable.

Handholes shall have cast-in inserts for saddles installed before concrete is poured, or shall have
drop-in inserts.

Handholes shall have pulling-in irons installed in the concrete walls / floor in accordance with
contract drawings.

POLYMER CONCRETE HANDHOLES AND BOXES WITH POLYMER CONCRETE
COVER

Description: Molded of sand and aggregate, bound together with a polymer resin, and
reinforced with steel or fiberglass or a combination of the two.

Standard: Comply with SCTE 77. Comply with tier requirements in "Underground Enclosure
Application" Article.

Color: Gray.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 -4
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Configuration: Units shall be designed for flush burial and have integral closed bottom unless

“Ohgg 1
D.
otherwise indicated.
E. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load
rating consistent with enclosure.
F. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
Cover Legend: Molded lettering, "ELECTRIC" or “COMMUNICATIONS” As indicated on

G.
Contract Drawings.
Duct Entrance Provisions: Duct-terminating fittings shall mate with entering duct for secure,

H.
fixed installation in enclosure wall.
Handholes 18 inches wide by 18 inches long and larger shall have factory-installed inserts for

L
cable racks and pulling-in irons.

2.6 HIGH-DENSITY PLASTIC BOXES
Description: Injection molded of HDPE or copolymer-polypropylene. Cover shall be made of

A.
polymer concrete.

Standard: Comply with SCTE 77. Comply with tier requirements in "Underground Enclosure

B.
Application" Article.

Configuration: Units shall be designed for flush burial and have integral closed bottom unless

C.  Color: Gray.
D.
otherwise indicated.
E. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load
rating consistent with enclosure.
F. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
A.  Cover Legend: Molded lettering, "ELECTRIC" or “COMMUNICATIONS” As indicated on
Contract Drawings.
B.  Duct Entrance Provisions: Duct-terminating fittings shall mate with entering duct for secure,
fixed installation in enclosure wall.
C.  Handholes 18 inches wide by 18 inches long and larger shall have factory-installed inserts for
cable racks and pulling-in irons.

260543 -5

2.7 PRECAST MANHOLES
Description: One-piece units and units with interlocking mating sections, complete with

A.
accessories, hardware, and features.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
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B.  Basis of Design shall be as indicated in the Contract Drawings.
C.  Comply with ASTM C858.

D.  Structural Design Loading: Comply with requirements in "Underground Enclosure Application”
Article.

E. Knockout Panels: Precast openings in walls, arranged to match dimensions and elevations of
approaching duct, plus an additional 12 inches vertically and horizontally to accommodate
alignment variations.

1. Knockout panels shall be located no less than 6 inches from interior surfaces of walls,
floors, or roofs of manholes, but close enough to corners to facilitate racking of cables on
walls.

2. Knockout panel opening shall have cast-in-place, welded-wire fabric reinforcement for
field cutting and bending to tie into concrete envelopes of duct.

3. Knockout panel shall be framed with at least two additional No. 3 steel reinforcing bars
in concrete around each opening.

4. Knockout panels shall be 1-1/2 to 2 inches thick.

F. Duct Entrances in Manhole Walls: Cast end-bell or duct-terminating fitting in wall for each
entering duct.

1. Type and size shall match fittings to duct to be terminated.
2. Fittings shall align with elevations of approaching duct and be located near interior
corners of manholes to facilitate racking of cable.

G.  Ground Rod Accommodations: Provide opening in floor for a 5/8” ground rod.

H.  Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability
properties necessary to withstand maximum hydrostatic pressures at the installation location
with the ground-water level at grade.

2.8 CAST-IN-PLACE MANHOLES

A.  Description: Underground utility structures, constructed in place, complete with accessories,
hardware, and features. Include concrete knockout panels for duct entrance or cast end bells
directly into the manhole walls. Refer to drawings.

B.  Materials: Comply with ASTM C858 and with Section 033000 "Cast-in-Place Concrete."

C.  Structural Design Loading: As specified in "Underground Enclosure Application" Article.

D.  Ground Rod Accommodations & Grounding: copper pigtail through floor of manhole 2 inches

from the wall adjacent to, but not underneath, the ducts entering the structure. Provide a
Thermoweld connection inside of the floor slab. Refer to drawings.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 6
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UTILITY STRUCTURE ACCESSORIES

Accessories for Utility Structures: Utility equipment and accessory items used for utility
structure access and utility support, listed and labeled for intended use and application.

Manhole Frames, Covers, and Chimney Components: Comply with structural design loading
specified for manhole.

1. Frame and Cover: Weatherproof, gray cast iron complying with ASTM A48/A48M,
Class 30B with milled cover-to-frame bearing surfaces; diameter, 36 inches or as
otherwise indicated on Contract Drawings.

a. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
b. Special Covers: Recess in face of cover designed to accept finish material in paved
areas.
2. Cover Legend: Cast in. Selected to suit system.

a. Legend: "ELECTRIC".

3. Manhole Chimney Components: Precast concrete rings with dimensions matched to those
of roof opening.

a. Mortar for Chimney Ring and Frame and Cover Joints: Comply with ASTM C270,
Type M, except for quantities less than 2.0 cu. ft. where packaged mix complying
with ASTM C387, Type M, may be used.

b. Seal joints watertight using preformed plastic or rubber complying with
ASTM C990. Install sealing material according to sealant manufacturers' written
instructions.

Manhole Sump Frame and Grate: ASTM A48/A48M, Class 30B, gray cast iron.

Pulling-in and Lifting Irons: As indicated on drawings for cast in place manhole or 7/8-inch
diameter, hot-dip galvanized, bent steel rod; stress relieved after forming; and fastened to
reinforcing rod. Exposed triangular opening.

1. Ultimate Yield Strength: 40,000-1bf shear and 60,000-1bf tension.

Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments: See contract
drawings for Basis of Design.

1. Tested Ultimate Pullout Strength: 12,000 Ibf minimum.

Expansion Anchors for Installation after Concrete Is Cast: Zinc-plated, carbon-steel-wedge type
with stainless-steel expander clip with 1/2-inch bolt, 5300-1bf rated pullout strength, and
minimum 6800-1bf rated shear strength.

Cable Rack Assembly: Nonmetallic. Components fabricated from nonconductive, fiberglass-
reinforced polymer.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 -7
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1. Stanchions: Nominal 36 inches high by 4 inches wide, with provisions to connect to other
sections to form a continuous unit, with minimum of nine holes for arm attachment.

2. Arms: Arranged for secure, drop-in attachment in horizontal position at any location on
cable stanchions, and capable of being locked in position. Arms shall be available in
lengths ranging from 3 inches with 450-1b minimum capacity to 20 inches with 250-1b
minimum capacity. Top of arm shall be nominally 4 inches wide, and arm shall have slots
along full length for cable ties.

Duct-Sealing Compound: Nonhardening, safe for contact with human skin, not deleterious to
cable insulation, and workable at temperatures as low as 35 deg F. Capable of withstanding
temperature of 300 deg F without slump and adhering to clean surfaces of plastic ducts, metallic
conduit, conduit and duct coatings, concrete, masonry, lead, cable sheaths, cable jackets,
insulation materials, and common metals.

SOURCE QUALITY CONTROL

Test and inspect precast concrete utility structures according to ASTM C1037.

PART 3 - EXECUTION

3.1

32

A.

B.

C.

A.

B.

PREPARATION

Coordinate layout and installation of duct, duct bank, manholes, and handholes with final
arrangement of other utilities, site grading, and surface features as determined in the field.
Notify Project Manager if there is a conflict between areas of excavation and existing structures
or archaeological sites to remain.

Coordinate elevations of duct and duct-bank entrances into manholes, and handholes, with final
locations and profiles of duct and duct banks, as determined by coordination with other utilities,
underground obstructions, and surface features. Revise locations and elevations as required to
suit field conditions and to ensure that duct and duct bank will drain to manholes and handholes,
and as approved by Project Engineer.

Clear and grub vegetation to be removed and protect vegetation to remain according to
Section 311000 "Site Clearing." Remove and stockpile topsoil for reapplication according to
Section 311000 "Site Clearing

UNDERGROUND DUCT APPLICATION

Duct for MV Main Feeder Cables: Type EPC-40-PVC RNC, concrete-encased unless otherwise
indicated on contract drawings.

Duct bank for MV distribution cables (#1/0 AWG: Type EPC-40 PVC RNC, in control density
fill (CDF) unless otherwise indicated on contract drawings.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 8
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Duct for Electrical Feeders 600 V and Less: Type EPC-40-PVC RNC, direct-buried unless
otherwise indicated on contract drawings.

Duct for Electrical Branch Circuits: Type EPC-40-PVC RNC, direct-buried unless otherwise
indicated on contract drawings.

Underground Ducts Crossing Paved Paths and Roadways with less than 24” of earth cover:
Type EPC-40 PVC RNC, encased in reinforced concrete (Refer to detail on contract drawings).

Underground Ducts Crossings Paved Path and Roadways with less than 18 of earth cover:
Rigid galvanized steel, encased in reinforced concrete, or with metal plate protection. (Refer to
detail on contract drawings.)

UNDERGROUND ENCLOSURE APPLICATION

1. Cover design load shall not exceed the design load of the handhole or box.
Manbholes: Precast or cast-in-place concrete.

1. H-20 structural load rating according to AASHTO HB 17.

Handholes and Boxes for 600 V and Less:

1. Units in Roadways and Other Deliberate Traffic Paths: Precast concrete.
AASHTO HB 17, H-20 structural load rating.

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional,
Nondeliberate Loading by Heavy Vehicles: Polymer concrete, SCTE 77, Tier 15;
Fiberglass enclosures with polymer concrete frame and cover, SCTE 77 Tier 15; and
High-density plastic, SCTE 77, Tier 15 structural load rating.

3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate
Loading by Vehicles: Polymer concrete units, SCTE 77, Tier 8; Heavy-duty fiberglass
units with polymer concrete frame and cover, SCTE 77, Tier 8; and High-density plastic,
SCTE 77, Tier 8 structural load rating.

4, Cover design load shall not exceed the design load of the handhole or box.

EARTHWORK
Excavation and Backfill: Do not use heavy-duty, hydraulic-operated, compaction equipment.

Restoration: Replace area immediately after backfilling is completed.

Restore surface features at areas disturbed by excavation and re-establish original grades unless
otherwise indicated. Replace removed sod immediately after backfilling is completed.

Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and
mulching.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 -9
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Cut and patch existing pavement in the path of underground duct, duct bank, and underground
structures according to Specification Section 01045 “Cutting and Patching” where roadway
restoration is not required. Where roadway restoration is required, refer to details on drawings.

DUCT AND DUCT-BANK INSTALLATION

Install duct, spacers, and accessories into the duct-bank configuration in accordance with
contract drawings and manufacturers installation instructions.

Install duct according to NEMA TCB 2.

Slope: Pitch duct a minimum slope of 1:300 down toward manholes and handholes and away
from buildings and equipment. Slope duct from a high point between two manholes, to drain in
both directions.

Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured 36 inch elbows for non-feeder cables and transmission line cables and use 24 inch
elbows for distribution cables.

1. Duct shall have maximum of four 90 degree bends, or the total of all bends shall be no
more 360 degrees between pull points, unless otherwise indicated on contract drawings.

Joints: Use solvent-cemented joints in duct and fittings and make watertight according to
manufacturer's written instructions. Stagger couplings so those of adjacent duct do not lie in
same plane.

End Bell Entrances to Manholes and Concrete Handholes: Use end bells, spaced approximately
10 inches o.c. for 5-inch duct, and vary proportionately for other duct sizes.

1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell, without
reducing duct slope and without forming a trap in the line.

2. Expansion and Deflection Fittings: Install an expansion and deflection fitting in each duct
in the area of disturbed earth adjacent to manhole or handhole. Install an expansion fitting
near the center of all straight line direct-buried duct with calculated expansion of more
than 3/4 inch.

3. Grout end bells into structure walls from both sides to provide watertight entrances.

Optional Terminator Entrances to Manholes and Concrete Handholes: Use manufactured, cast-
in-place duct terminators, with entrances into structure spaced approximately 6 inches o.c. for 4-
inch duct, and vary proportionately for other duct sizes.

1. Begin change from regular spacing to terminator spacing 10 feet from the terminator,
without reducing duct line slope and without forming a trap in the line.
2. Expansion and Deflection Fittings: Install an expansion and deflection fitting in each duct

in the area of disturbed earth adjacent to manhole or handhole. Install an expansion fitting
near the center of all straight line duct with calculated expansion of more than 3/4 inch.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 10
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H.  Sealing: Provide temporary closure at terminations of duct with pulled cables. Seal spare duct at
terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic
pressure.

L Pulling Cord: Install 200-1bf test nylon cord in empty ducts.

J. Concrete-Encased Ducts and Duct Bank:

1. Excavate trench bottom to provide firm and uniform support for duct.

2. Width: Excavate trench 3 inches wider than duct on each side.

3. Depth: Install so top of duct envelope is at least 36 inches below finished grade, unless
otherwise indicated on contract drawings.

4. Support duct on duct spacers coordinated with duct size, duct spacing, and outdoor
temperature.

5. Spacer Installation: Place spacers close enough to prevent sagging and deforming of duct,

with at least one spacer per 5 feet of duct. Place spacers within 24 inches of duct ends.
Stagger spacers approximately 6 inches between tiers. Secure spacers to earth and to duct
to prevent floating during concreting. Tie entire assembly together using fabric straps; do
not use tie wires or reinforcing steel that may form conductive or magnetic loops around
ducts or duct groups.

6. Minimum Space between Duct: 3 inches between edge of duct and exterior envelope
wall, 2 inches between ducts for like services, and 4 inches between power and
communications ducts.

7. Elbows: Use manufactured duct elbows for stub-ups, at pad entrances, and at changes of
direction in duct unless otherwise indicated. Extend encasement throughout length of
elbow.

8. Reinforcement: Reinforce concrete-encased duct where crossing disturbed earth and

where indicated on Contract Drawings. Arrange reinforcing rods and ties without
forming conductive or magnetic loops around ducts or duct groups.

9. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting
and concrete envelope can be poured without soil inclusions; otherwise, use forms.

10.  Concrete Cover: Install a minimum of 3 inches of concrete cover between edge of duct to
exterior envelope wall, 3 inches between ducts.

11.  Concreting Sequence: Pour each run of envelope between manholes or other terminations
in one continuous operation.

a. Start at one end and finish at the other, allowing for expansion and contraction of
duct as its temperature changes during and after the pour. Use expansion fittings
installed according to manufacturer's written instructions or use other specific
measures to prevent expansion-contraction damage.

b. If more than one pour is necessary, terminate each pour in a vertical plane and
install 3/4-inch reinforcing-rod dowels extending a minimum of 18 inches into
concrete on both sides of joint near corners of envelope.

12.  Pouring Concrete: Comply with requirements in "Concrete Placement" Article in
Section 033000 "Cast-in-Place Concrete." Place concrete carefully during pours to
prevent voids under and between duct and at exterior surface of envelope. Do not allow a
heavy mass of concrete to fall directly onto ducts. Allow concrete to flow around duct

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 11
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and rise up in middle, uniformly filling all open spaces. Do not use power-driven
agitating equipment unless specifically designed for duct-installation application.

K. Direct-Buried and CDF Duct Bank:

—

Excavate trench bottom to provide firm and uniform support for duct.

2. Width: Excavate trench 3 inches wider than duct on each side.

3. Depth: Install top of duct at least 36 inches below finished grade unless otherwise
indicated on contract drawings.

4. Support ducts on duct spacers coordinated with duct size, duct spacing, and outdoor
temperature.
5. Spacer Installation: Place spacers close enough to prevent sagging and deforming of duct,

with at least one spacer per 5 feet of duct. Place spacers within 24 inches of duct ends.
Stagger spacers approximately 6 inches between tiers. Secure spacers to earth and to
ducts to prevent floating during concreting. Tie entire assembly together using fabric
straps; do not use tie wires or reinforcing steel that may form conductive or magnetic
loops around ducts or duct groups.

6. Install duct with a minimum of 3 inches between ducts.

7. Elbows: Install manufactured duct elbows for stub-ups, and at changes of direction in
duct direction unless otherwise indicated. Encase elbows for stub-up ducts throughout
length of elbow.

8. Direct Buried Duct Bank: After installing first tier of duct, backfill and compact. Start at
tie-in point and work toward end of duct run, leaving ducts at end of run free to move
with expansion and contraction as temperature changes during this process. Repeat
procedure after placing each tier. After placing last tier, hand place backfill to 4 inches
over duct and hand tamp. Firmly tamp backfill around ducts to provide maximum
supporting strength. Use hand tamper only. After placing controlled backfill over final
tier, make final duct connections at end of run and complete backfilling with normal
compaction.

a. Place minimum 3 inches of sand as a bed for duct. Place sand to a minimum of 6
inches above top level of duct.

L.  Underground-Line Warning Tape: Bury conducting underground line as indicated on contract
drawings. Align tape parallel to and within 3 inches of centerline of duct bank. Provide an
additional warning tape for each 12-inch increment of duct-bank width over a nominal 18
inches. Space additional tapes 12 inches apart, horizontally.

3.6 INSTALLATION OF CONCRETE MANHOLES AND HANDHOLES
A.  Cast-in-Place Manhole or Handhole Installation:
1. Finish interior surfaces with a smooth-troweled finish.
Knockouts for Future Duct Connections: Form and pour concrete knockout panels 1-1/2
to 2 inches thick, arranged as indicated.

3. Comply with requirements in Section 033000 "Cast-in-Place Concrete" for cast-in-place
concrete, formwork, and reinforcement.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 12
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Precast Concrete Handhole and Manhole Installation:

1. Comply with ASTM C891 unless otherwise indicated.

2. Install units level and plumb and with orientation and depth coordinated with connecting
duct, to minimize bends and deflections required for proper entrances.

3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent
undisturbed earth.

Elevations:

1. Manhole Roof: Install with rooftop below finished grade such that top of cover is flush

with grade.

2. Manhole Frame: In paved areas and trafficways, set frames flush with finished asphalt of
similar surface. Set other manhole frames 1 inch above finished grade.

3. Handhole Covers: In paved areas and trafficways, set surface flush with asphalt of similar
surface

4. Where indicated, cast handhole cover frame integrally with handhole structure.

Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage
provisions indicated.

Manhole Access: Circular opening in manhole roof; sized to match cover size.

1. Install chimney, where necessary, constructed of precast concrete collars and rings, to
support cast-iron frame to connect cover with manhole roof opening. Provide moisture-
tight masonry joints and waterproof grouting for frame to chimney.

Waterproofing: Apply waterproofing to exterior surfaces of manholes and handholes after
concrete has cured. After duct has been connected and grouted, and before backfilling,
waterproof joints and connections, and touch up abrasions and scars. Waterproof exterior of
manhole chimneys after mortar has cured.

Hardware: Install removable hardware, including pulling eyes, cable stanchions, and cable
arms, and insulators, as required for installation and support of cables and conductors and as
indicated.

Field-Installed Bolting Anchors in Manholes and Concrete Handholes, if not pre-cast: Do not
drill deeper than 3-7/8 inches for manholes and 2 inches for handholes, for anchor bolts
installed in the field. Use a minimum of two anchors for each cable stanchion.

INSTALLATION OF CONCRETE HANDHOLES
Precast Concrete Handhole Installation:
1. Comply with ASTM C891 unless otherwise indicated.

2. Install units level and plumb and with orientation and depth coordinated with connecting
duct, to minimize bends and deflections required for proper entrances.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 13
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3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from I-inch sieve to No. 4 sieve and compacted to same density as adjacent
undisturbed earth.
Elevations:
1. Install handholes with bottom at a depth as required to coordinate with ducts.
2. Handhole Covers: In paved areas and trafficways, set surface flush with finished grade.
Set covers of other handholes 1 inch above finished grade.
3. Where indicated, cast handhole cover frame integrally with handhole structure.

Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage
provisions indicated.

Waterproofing: Apply waterproofing to exterior surfaces of handholes after concrete has cured.
After duct has been connected and grouted, and before backfilling, waterproof joints and
connections, and touch up abrasions and scars.

Hardware: Install removable hardware, including pulling eyes, as required for installation and
support of cables and conductors and as indicated.

Field-Installed Bolting Anchors in Concrete Handholes: Do not drill deeper than 2 inches for
handholes, for anchor bolts installed in the field. Use a minimum of two anchors for each cable
stanchion.

INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting duct, to minimize bends and deflections required for proper entrances. Use box
extension if required to match depths of duct, and seal joint between box and extension as

recommended by manufacturer.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

Elevation: In paved areas and trafficways, set cover flush with finished grade. Set covers of
other handholes 1 inch above finished grade.

Install handholes and boxes with bottom at a depth as required to coordinate with ducts.
Field cut openings for duct according to enclosure manufacturer's written instructions. Cut wall

of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to be
used, and seal around penetrations after fittings are installed.

GROUNDING

Ground underground ducts and utility structures according to Contract Drawings.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 14
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3.10 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1. Demonstrate capability and compliance with requirements on completion of installation
of underground duct, duct bank, and utility structures.
2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and

adequate bend radii, and test for out-of-round duct. Provide a minimum 12-inch long
mandrel equal to duct size minus 1/4 inch. If obstructions are indicated, remove
obstructions and retest.

3. Test manhole and handhole grounding to ensure electrical continuity of grounding and
bonding connections. Measure and report ground resistance as specified in
Section 260526 "Grounding and Bonding for Electrical Systems."

B.  Correct deficiencies and retest as specified above to demonstrate compliance.

C.  Prepare test and inspection reports.

3.11 CLEANING

A.  Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of duct
until duct cleaner indicates that duct is clear of dirt and debris. Follow with rubber duct swab for
final cleaning and to assist in spreading lubricant throughout ducts.

B.  Clean internal surfaces of manholes, including sump.
1. Sweep floor, removing dirt and debris.
2. Remove foreign material.

END OF SECTION 260543
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SECTION 260548.16 - SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Restraint channel bracings.
Restraint cables.
Seismic-restraint accessories.
Mechanical anchor bolts.
Adhesive anchor bolts.

SNk W=

B.  Related Requirements:
1. Section 260529 "Supports for Electrical Systems" for commonly used electrical supports
and installation requirements.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.

1. Illustrate and indicate style, material, strength, fastening provision, and finish for each
type and size of seismic-restraint component used.

a. Tabulate types and sizes of seismic restraints, complete with report numbers and
rated strength in tension and shear as evaluated by an agency acceptable to
authorities having jurisdiction.

b. Annotate to indicate application of each product submitted and compliance with
requirements.
1.4 QUALITY ASSURANCE

A.  Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated and that is acceptable to authorities having jurisdiction.

SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 260548.16 - 1
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B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent.

C.  Seismic-restraint devices shall have horizontal and vertical load testing and analysis. They shall
bear anchorage preapproval from OSHPD in addition to preapproval, showing maximum
seismic-restraint ratings, by ICC-ES or another agency acceptable to authorities having
jurisdiction. Ratings based on independent testing are preferred to ratings based on calculations.
If preapproved ratings are not available, submittals based on independent testing are preferred.

D.  Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

A.

B.

C.

PERFORMANCE REQUIREMENTS
Wind-Restraint Loading:

1. Basic Wind Speed: 195 MPH

2. Building Risk Category IBC Table 1604.5: Category IV

3. Minimum 10 1b/sq. ft. multiplied by maximum area of component projected on vertical
plane normal to wind direction and 45 degrees either side of normal.

Seismic Design Category: IBC Table 1613.5: Category D

Seismic-Restraint Loading:

1. Site Class as Defined in the IBC: C

2. Assigned Seismic use Group or Building Category as Defined in the IBC: 11

Component Importance Factor: 1.5.

Mapped spectral response acceleration at short period, Sg = 1.227.

Mapped spectral response acceleration at a one (1) second period, S; = 0.428.

Five-percent damped design spectral response acceleration at a short (0.2 sec.)

period, Sps = 0.818.

e. Five-percent damped design spectral response acceleration at a one (1) second
period, Sp1 = 0.392.

f. Peak Ground Acceleration, PGA = 0.489.

PGAm = 0.489.

ISR
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2.2 RESTRAINT CHANNEL BRACINGS

23

24

2.5

Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel
channels with accessories for attachment to braced component at one end and to building
structure at the other end, with other matching components, and with corrosion-resistant
coating; rated in tension, compression, and torsion forces.

SEISMIC-RESTRAINT ACCESSORIES

Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid
equipment mountings and matched to type and size of anchor bolts and studs.

Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene
elements and steel sleeves designed for rigid equipment mountings and matched to type and size
of attachment devices used.

Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant
neoprene, with a flat washer face.

MECHANICAL ANCHOR BOLTS
Manufacturers:

1. Hilti, Inc.
2. Approved equal

Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel
for interior applications and stainless steel for exterior applications. Select anchor bolts with
strength required for anchor and as tested according to ASTM E488.

ADHESIVE ANCHOR BOLTS
Manufacturers:

1. Hilti, Inc.
2. Approved equal

Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless
steel for exterior applications. Select anchor bolts with strength required for anchor and as
tested according to ASTM E488.

SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 260548.16 - 3
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PART 3 - EXECUTION

3.1

32

A.

EXAMINATION
Examine areas and equipment to receive vibration isolation and seismic-control devices for
compliance with requirements for installation tolerances and other conditions affecting

performance of the Work.

Examine roughing-in for reinforcement and cast-in-place anchors to verify actual locations
before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

SEISMIC-RESTRAINT DEVICE INSTALLATION

Coordinate the location of embedded connection hardware with supported equipment
attachment and mounting points.

Equipment and Hanger Restraints:

1. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds 0.125 inch.
2. Install seismic-restraint devices using methods approved by an agency acceptable to

authorities having jurisdiction providing required submittals for component.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify the structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid prestressed tendons, electrical and
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved
full design strength.
3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty

sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole

SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 260548.16 - 4
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and progressing toward the surface in such a manner as to avoid introduction of air
pockets in the adhesive.

Set anchors to manufacturer's recommended torque using a torque wrench.

Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior
applications.

3.3 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction.

2. Schedule test with Owner before connecting anchorage device to restrained component
(unless post connection testing has been approved), and with at least seven days' advance
notice.

3. Obtain Owner’s approval before transmitting test loads to structure. Provide temporary
load-spreading members.

4. Test at least four of each type and size of installed anchors and fasteners selected by
Project Manager or Engineer of Record.

5. Test to 90 percent of rated proof load of device.

B.  Seismic controls will be considered defective if they do not pass tests and inspections.
C.  Prepare test and inspection reports.

34 ADJUSTING

A.  Adjust restraints to permit free movement of equipment within normal mode of operation.

END OF SECTION 260548.16

SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

o O

SUMMARY

Section Includes:

1. Identification for raceways.

2. Identification of power cables.

3. Identification for conductors and MV cables.
4. Warning labels and signs.

5. Instruction signs.

6. Equipment identification labels.

7. Miscellaneous identification products.
SUBMITTALS

Product Data: For each electrical identification product indicated.

QUALITY ASSURANCE

Comply with ANSI A13.1.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
Comply with ANSI Z535.4 for safety signs and labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.

PART 2 - PRODUCTS

2.1

A.

B.

RACEWAY IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway size.

Colors for Raceways Carrying Circuits at 600 V or Less:

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 1
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1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type.

Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted,
flexible label laminated with a clear, weather- and chemical-resistant coating and matching
wraparound adhesive tape for securing ends of legend label.

Exposed, above ground conduits carrying MV cables.

1. Black letters on an orange field.
2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING."

CONDUCTOR AND MV CABLE IDENTIFICATION MATERIALS

Color-Coding Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches
wide to label LV conductors at transformers, meter assemblies and service disconnects.

Phasing Tags: 2” x 4” with 4 corner mounting holes, 0.055” thick polyethylene. Provide
phasing tags at each MV cable in electric manholes, primary handholes, and inside of all pad
equipment enclosures.

Medium Voltage Marker Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label. Bold black text on an orange background. Include system voltage and feeder number.
Provide voltage markers at each MV cable in electric manholes, primary handholes, and inside
of all pad equipment enclosures.

WARNING LABELS AND SIGNS
Comply with NFPA 70 and 29 CFR 1910.145.
Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels,

configured for display on front cover, door, or other access to equipment unless otherwise
indicated.

Warning Signs:

1. Preprinted aluminum, or vinyl signs, punched or drilled for fasteners, with colors, legend,
and size required for application.

2. 1/4-inch grommets in corners for mounting.

3. Minimal size, 7 by 10 inches.
Warning label and sign shall include, but are not limited to, the following legends:

1. Pad Mounted Equipment Warning: "DANGER — WARNING ELECTROCUTION
HAZARD ENERGIZED CIRCUITS. TURN OFF POWER OR USE PROTECTIVE
EQUIPMENT.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 2
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2. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

INSTRUCTION SIGNS

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20
sq. inches and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.

2. Punched or drilled for mechanical fasteners.

3. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

EQUIPMENT IDENTIFICATION LABELS

Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on a dark-gray background. Minimum letter height shall be 3/8 inch.

MISCELLANEOUS IDENTIFICATION PRODUCTS

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

32

A.

INSTALLATION

Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

IDENTIFICATION SCHEDULE

Above ground raceways: Install labels at 5-foot maximum intervals.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 3
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Power-Circuit Conductor Identification, 600 V or Less: For conductors in panels, transformer
enclosures, metering enclosures, service disconnects, pull and junction boxes, use color-coded
conductors to identify the phase.

L. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use colors
listed below for ungrounded conductors.

a. Color shall be factory applied tape.

b. Colors for 480/277-V circuits:
1) Phase A: Brown
2) Phase B: Orange
3)  Phase C: Yellow

c. Colors for 208/120-V Circuits:

1)  Phase A: Black.
2)  Phase B: Red.
3)  Phase C: Blue.

d. Colors for 120/240-V, single phase Circuits:
1)  Black & Red

e. Field-Applied, Color-Coding Conductor Tape: (Only where not practical to
provide factory prepared color-coded conductors.) Apply in half-lapped turns for a
minimum distance of 6 inches from terminal points and in boxes where splices or
taps are made. Apply last two turns of tape with no tension to prevent possible
unwinding. Locate bands to avoid obscuring factory cable markings.

Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction signs
with approved legend where instructions are needed for system or equipment operation.

Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with equipment name provided on equipment schedules, and/or project
nameplate schedule. Apply labels to pad mounted switchgear, primary metering cabinets, pad
mounted transformers, primary sectionalizing cabinets, service disconnects, secondary
meter/disconnect assemblies, secondary meter centers.

1. Labeling Instructions:

a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.
Unless otherwise indicated, provide a single line of text with 1/2-inch high letters
on 1-1/2-inch high label; where two lines of text are required, use labels 2 inches
high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label 4 inches high.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 4
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c. Unless provided with self-adhesive means of attachment, fasten labels with
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of
the enclosure.

END OF SECTION 260553
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SECTION 2600800 - ELECTRICAL INSPECTION AND TESTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Provide labor, materials, temporary wiring, testing equipment, technical
supervision and services; perform operations required for electrical and mechanical
testing of new electrical equipment and circuits being installed; and operations
required for electrical testing of each existing circuit being reconnected.

2. Preliminary inspections and testing.
3. Electrical acceptance testing.
1.2 REFERENCES

A.  The publications listed below form part of this specification. Each publication shall be
the latest revision and addendum in effect on the date this specification is issued for
construction unless noted otherwise. Except as modified by the requirements specified
herein or the details of the drawings, Work included in this specification shall conform to
the applicable provisions of these publications.

1. American National Standard Institute (ANSI) / Institute of Electrical and
Electronics  Engineers (IEEE)

a. ANSI/IEEE C37- Guides and Standards for Circuit Breakers, Switchgear,
Relays, Substations, and Fuses.

b. ANSI/IEEE C57 — Distribution, Power, and Regulation Transformers

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

ELECTRICAL INSPECTION AND TESTING 2600800 - 1
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d. ANSI/IEEE 142 - IEEE Recommended Practice for Grounding of
Industrial and Commercial Power Systems (IEEE Green Book)
e. ANSI/IEEE 242 — IEEE Recommended Practice for Protection and
Coordination of Industrial and Commercial Power System (Buff Book)
f. ANSI/NETA ATS- Standard for Acceptance Testing Specifications for
Electrical Power Equipment and Systems.
2. National Fire Protection Association —-NFPA
a. ANSI/NFPA 70 — National Electrical Code
b. ANSI/NFPA 70E — Standard for Electrical Safety in the Workplace.
1.3 SYSTEM DESCRIPTION
A.  Electrical acceptance tests shall be conducted to ensure that electrical materials and their
installations are in accordance with the Contract Documents, regulatory agencies,
applicable codes and standards listed herein, and that they may be safely energized.
1.4 SUBMITTALS

A.  Quality Control Submittals: Submit copies of test reports in accordance with
requirements of individual Sections and with the following:

1. Submit copies of test reports to the Project Management Team (PM Team / Project
Engineer) including actual readings and corrected readings after each test period.

2. Submit bound copies of final approved test reports at completion of tests to PM
Team. Also, maintain copies of these test reports at the site.

3. Test reports shall be signed by persons performing tests and witnesses to tests and
shall include but not be limited to the following data:

a. Date of test

Description of equipment tested

Description of test

Environmental conditions (Temperature, humidity and weather)
Test results (Actual values measured)

Comments: Conclusions and recommendations

~o a0 o
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B. Quality Assurance Summary: Submit documentation upon request by Owner or PM
Team.
1.5 Preliminary testing and visual inspections shall be conducted prior to acceptance and

operational tests to avoid delays.

A.  Provide qualified testing personnel, materials and calibrated test equipment to perform
inspection and testing.

B. Testing and equipment used for testing shall conform to the latest edition of reference
specifications specified herein and to applicable codes and requirements of VIWAPA.

C. Review operating instruction and maintenance manuals prior to field testing equipment.

D.  Testing Agency shall be regularly engaged in the testing of electrical equipment, devices,
installations, and systems in the voltage levels used on this project. Testing Agency shall
submit proof of the above qualifications when requested.

1.6 Schedule tests with approval of VIWAPA. Schedule to be coordinated with VIWAPA.

PART 2 - EXECUTION

2.1 GENERAL

A.

This specification provides guidelines for the inspection, testing, and checkout of the
electrical system to ensure that the electrical installation is in accordance with the design
specifications, drawings, and Manufacturer's instructions.

The listings and descriptions of the inspections, tests, and checks described herein shall
not be considered as complete and all inclusive. Additional normal standard construction
(and sometimes repetitive) checks and test may be necessary throughout the job.

Inspection and test work shall be coordinated with VIWAPA's Project Manager.
Reasonable notice shall be given to VIWAPA to allow witnessing for those tests
designated to be witnessed.

Where indicated in Contract Documents, specific tests shall be performed by a Testing
Agency with the following qualifications:

1. Testing firm shall be regularly engaged in testing of electrical equipment, devices,
installations and systems.

2. Testing laboratory shall meet Federal Occupational Safety and Health Administration
(OSHA) requirements for accreditation of independent testing laboratories, Title 29,
part 1907.

ELECTRICAL INSPECTION AND TESTING 2600800 - 3
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G. Verify that instrument transformers, instruments, control relays, fuses, circuit breakers,
switches and other devices are of proper type, size and rating.

H.  Damage to equipment sheet metal and components including paint finish, cleanliness
inside and out.

L. Proper operation of doors, latches, and locks.

J. Verify labeling is affixed per site standard, and is clearly visible.

2.5 PREPARATION

A. A detail plan and schedule shall be prepared for inspection and testing activities.

B. It is important that equipment warranties or guarantees shall not be voided by testing and
checkout work.

C.  The checks and tests shall normally be supplemental to and compatible with the
manufacturers' installation instruction leaflets and literature.

D.  Where deviations are apparent, the manufacturer's review shall be obtained before testing.

E. Reasonable cooperation shall be extended to permit witnessing by the manufacturer's
representative if so requested.

F. Where any questionable repairs, modifications, significant adjustments, tests, or checks
are to be made, the test supervisor shall contact the electrical superintendent to determine
if the work should be performed by or with the manufacturer's representative.

G.  Serial and model numbers of the instruments used shall be recorded on the test forms.

H.  Testing and checkout work shall be performed with fully qualified personnel skilled in the
particular tests being conducted. This is essential for obtaining and properly evaluating
data while the tests are in progress, and for ensuring that important facts and questionable
data are reported.

L The test apparatus shall be of the proper voltage class and rating for the test being
performed. Care shall be taken that the installation shall not be overstressed.

J. Initial resistance and low voltage tests of equipment shall be made with the equipment de-
energized and with all electrical connections to the devices disconnected and locked out
as required.

K.  If resistance measurements on devices meet requirements, testing may proceed. Any

short or ground shall be repaired, replaced, dried out, or otherwise corrected before the
circuit is energized.

ELECTRICAL INSPECTION AND TESTING 2600800 - 5
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L. Full voltage tests on circuits and equipment shall be performed only upon Owner’s
approval. Owner’s representative shall be present and witness full voltage tests. The
manufacturer's representative may also witness full voltage tests.

M. At any stage of construction, and when observed, electrical equipment or systems
determined to be damaged, faulty, or requiring repairs shall be reported to Owner's
representative. Corrective action may require prior approval.

N.  Examine the Contract Documents in order to ensure completeness of the Work required
under this Section.

0.  Cooperate in coordination and scheduling of Work of the Section with Work of related
trades, so as not to delay the Work.

P. Station personnel at each location where exposed cables, bus work, connections or other
components exist during megger and VLF cable testing for safety.

Q. Clean equipment thoroughly prior to testing. Vacuum interiors of cubicles and remove
foreign material. Wipe clean insulators, bushings and bus supports using lint free cloth.

R.  Preliminary tests and visual inspections of electrical installation including verification
checks of factory wiring shall be conducted prior to electrical acceptance and operational
tests to avoid delays, and to ensure that equipment and installations are free of faulty
conditions prior to application of test voltages.

S. Where equipment or system under test is interrelated with and depends upon other
equipment, systems and controls for proper operation, functioning and performance, latter
shall be operated simultaneously with equipment or system under test.

T. Verify that shipping devices and restraints have been removed.
U.  Check for proper interconnection and tightness at all connections of shipping sections
2.6 SAFETY
A.  Safety practices shall include, but are not limited to, the following requirements:
1. OSHA

2. Applicable state, local safety codes and operating procedures
3. American National Standards for Personnel Protection

4. National Fire Protection Association, NFPA 70E

5. National Electrical Safety Code (NESC)

6. VIWAPA safety practices

ELECTRICAL INSPECTION AND TESTING 2600800 - 6
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The test supervisor shall ensure that testing and checkout work is conducted in a safe

manner. Special safety precautions such as the following shall be utilized:

B.
1. Locking and tagging procedures.

Barricades.

2.
De-energization or isolation of equipment before testing.

Review of procedures with safety personnel.

4.
5. Erection of warning signs.
Stationing of guards and watchmen.

6.
7. Maintenance of voice communications.
Personnel orientation.

8.
Review and understanding of construction documents.

9.
10. Review and understanding of installation, start up and O & M manuals.

Exposed live parts subjected to testing shall be guarded by personnel, barricades, or
other practical means to insure against personnel being injured by coming in contact

11.
with or close proximity to exposed live parts.
12. Equipment, exposed live parts, etc. shall be completely discharged by grounding or

other accepted methods to eliminate possibility of injury to personnel from electrical

shock after tests have been completed.

13. Exposed rotating or moving parts of equipment shall be guarded by personnel,
barricades or other practical means to insure against personnel being injured during

testing of such equipment.
14. Provide suitable safety equipment, which is readily accessible during testing

operations and follow Owner's on site safety regulations.
Exceptions must be

15. Tests shall be performed with apparatus de-energized.
thoroughly reviewed to identify safety hazards and devise adequate safeguards.

SPECIFIC EQUIPMENT AND CABLE TESTING

Switchgear Assemblies: See Specification Section 261329

2.7
2600800 - 7
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B. Pad Mounted Transformers: See Specification Section 261219

C.  Medium Voltage Power Cable:

1. Conduct cable tests on new cables in accordance with ICEA-CEMA, NETA, and AEIC
specifications, and at the maximum durations and direct current potentials specified
herein.

2. Perform cable tests when the cable is received at the project location, and after cables are
installed and all splices and terminations are complete, and before connection of any
apparatus, equipment, or bus.

3. For additional test requirements, refer to SECTION 26 05 13 — Medium Voltage Cables.
The maximum test criteria stated shall apply.

4. Do not energize cables at system voltage before acceptance testing, but do so as promptly
as possible after successful completion of tests.

5. Perform an insulation resistance test for each phase conductor with other conductors and
shields solidly grounded. Do not test phase conductors simultaneously.

6. Test duration shall be 10 minutes with resistances tabulated at 30-second, 1-minute, and
10-minute intervals. Calculate dielectric absorption ratio and polarization index.

7. Minimum acceptable insulation resistance shall be 1 megohm per 1000 volts of operating
voltage.

8. Perform Very Low Frequency (VLF) test on cables in accordance with 26 05 13
“Medium Voltage Cables” and cable manufacturers standards. Adhere to precautions and
limits as specified in the applicable NEMA standard for the specific cable. Perform tests
in accordance with ANSI / IEEE Standard 400. As an alternative to VLF testing, the
Contractor may perform ‘Hit Pot’ testing in accordance with Manufacturer’s
recommendations, ANSI / NETA standards and VIWAPA requirements.

9. Apply grounds for a time period adequate to drain all insulation stored charge. Proper
notification must be made to all concerned parties if grounds are left in place.

D. 600 Volt Wire and Cable

1. Compare cable data with drawings and specifications.

ELECTRICAL INSPECTION AND TESTING 2600800 - 8
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Perform continuity test to insure correct cable connection.
Verify that cable exhibits continuity.

Verify uniform resistance of parallel conductors.
Investigate deviations in resistance valves.

Inspect exposed sections of cable for physical damage.

Inspect bolted electrical connections for high resistance using one or more of the
following methods:

a. Use of low-resistance ohmmeter.
b. Verify tightness of accessible bolted electrical connections by calibrated
torque-wrench in accordance with manufacturer’s published data.

Check cables and wires for proper identification numbering or color coding.
Inspect compression-applied connectors for correct cable match and indentation.
Inspect cable jacket insulation and condition.

Inspect for correct identification and arrangements.

Perform insulation-resistance tests on each conductor with respect to ground and
adjacent conductors. Applied potential shall be 500 volts dc for 300-volt rated cable
and 1000 volts dc for 600-volt rated cable. Test duration shall be one minute.
Insulation resistance values shall be in accordance with ANSI/NETA ATS, Table
100.1.

Bolt-torque levels shall be in accordance with manufacturer’s published data. In the
absence of published data, use ANSI/NETA ATS Table 100.12.

Compare bolted connection resistance values to values of similar connections.
Investigate values which deviate from those of similar bolted connections by more
than 50% of the lowest value.

E. Grounding Systems

L.

Visually inspect systems, raceway, and equipment grounds to determine the
adequacy and integrity of the grounding.

ELECTRICAL INSPECTION AND TESTING 2600800 - 9
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Verify ground system is in compliance with drawings, specifications, and NFPA 70
National Electrical Code Article 250, NESC and IEEF 81.

Inspect physical and mechanical condition.

Inspect bolted electrical connections for high resistance using one or more of the
following methods:

a. Use of low-resistance ohmmeter.
b. Verify tightness of accessible bolted electrical connections by calibrated
torque-wrench in accordance with manufacturer’s published data.

Perform point-to-point test to determine the resistance between the main grounding
system and all major electrical equipment frames, system neutral points.

Grounding system electrical and mechanical connections shall be free of corrosion.

Compare bolted connection resistance values to values of similar connections.
Investigate values which deviate from those of similar bolted connections by more
than 50% of the lowest value.

Bolt-torque levels shall be in accordance with manufacturer’s published data. In the
absence of published data, use ANSI/NETA ATS Table 100.12.

The resistance between the main grounding electrode and ground shall be no greater
than five ohms unless otherwise specified by the owner. (Reference ANSI/IEEE
Standard 142).

Investigate point-to-point resistance values that exceed 5 ohms.

INSPECTION AND TEST OF ELECTRICAL INSTALLATION

A.

Contractors shall carefully review installation specifications issued for the project. They
shall be familiar with applicable codes / standards and shall have copies available at the
work locations for reference. Certain requirements may be defined in the specifications
but not called out on drawings.

Additional inspections may be carried out by third parties to meet legal requirements.
City, state, or similar inspection shall not alleviate the requirement for inspection defined
here.

TEST METHODS OF EQUIPMENT AND CABLE

ELECTRICAL INSPECTION AND TESTING 2600800 - 10



Virgin Island Water & Power Authority
Underground Electrical Construction Project
Feeder 5A

St. Thomas, U.S.V.L.

A. General

1. Contractor shall perform, DC insulation tests of the type specified on electrical
equipment, apparatus, and cables as described below:

a. Before the energization or placing into service and acceptance by Owner.

b. When damage to the insulation is suspected or known to exist.

c. After the repairs or modifications to the equipment affecting the
installation.

d. Insulation tests are required at various stages of construction. The

equipment, cable and systems that require testing, the maximum test
voltages, and the type test required are specified under the specific
equipment type.

B. Insulation Test Methods

1. Three types of insulation tests are generally required by this specification. They are
briefly described below. At the conclusion of DC tests, grounds shall be applied to
the cable or equipment windings for at least twice as long as the duration of the
applied voltage. This is needed to discharge the capacitive voltage built up during
the test.

a. Proof Test

Test requires the application of DC voltage in excess of the equipment rating,
The test voltage is held constant for a specified time and the behavior of the
insulation current, voltage, and resistance are observed for changes that may
indicate approaching failure or poor insulation conditions. The magnitude of
the insulation resistance is also considered in the evaluation of the insulation.
This test may be conducted with a constant voltage megger or variable
voltage source as appropriate.

b. Step Voltage Test
In this test, the voltage is applied to the insulation in consecutive steps of
specified magnitude to a maximum value in excess of the equipment rating.
The voltage is held constant at each step for a selected period of time, usually
1 minute. At the end of each period, the insulation resistance is determined
by the measurement of the current and voltage. A curve of resistance versus
voltage is plotted as the data is obtained. At the final test voltage step, the
voltage is usually held constant for an additional period of time, usually 3
minutes, and readings taken at 1 minute intervals. The behavior of the
meters is closely observed during the entire test. The test is stopped at any
voltage step if results show questionable insulation.

c. Megger or Insulation Resistance Test
A simple, short test where DC voltage of 100 to 2500 volts is applied to a
cable or winding from a constant source of potential, such as a James G.
Biddle Co. megger insulation tester. The voltage is usually considerably
below the maximum test value permitted. The insulation resistance is read

ELECTRICAL INSPECTION AND TESTING 2600800 - 11
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2.2 Lead, onsite technical person of Testing Agency shall be currently certified by the National
Institute for Certification in Engineering Technologies (NICET) in electrical power distribution
system testing.

A.  Equipment or circuitry shall not be energized, de-energized, or tied-in to a system without
prior review and approval of the test plan and procedure by the site electrical
superintendent and the owner's representative.

B. Construction Quality Manager / Supervisor shall be responsible for all inspection and test
activities.

C. Inspector and test technicians shall be qualified for the work by virtue of training and
experience.

D.  Examine areas and conditions under which testing will be done. Do not proceed with the
work until satisfactory conditions have been achieved.

2.3 APPLICATION

A.  Equipment that can be paralleled under any conditions including defeat of the interlock
shall be tested for proper phasing using hot-phase hot-stick or other approved methods.

B.  Megger values as specified are minimum acceptance values at ambient temperature of 60
degrees F and low relative humidity. Convert readings to equivalent values at 60 degrees
F if measurements are taken under other conditions.

C.  Check and verify phase rotation at switchgear and transformer using a phase sequence
meter for consistency and conformity to recognized standards, i.e., A-B-C left toright, top
to bottom, front to back, when facing front of equipment. Phase rotation shall conform to
existing.

2.4 EQUIPMENT INSPECTION: In general, inspect electrical equipment as follows or for the
following:

A.  Proper installation, support and fastening.

B.  Complete assembly of components and removal of shipping material.

C.  Tightness of bolted covers, proper gasket fit and missing hardware.

D.  Tightness and physical condition of bolted connections, both electrical and structural.

E. Proper support and termination of power and control wiring.

F. Secure ground connections.

ELECTRICAL INSPECTION AND TESTING 2600800 - 4
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directly off the indicator and is in megohms. The quality of the insulation is
evaluated based on the level of insulation resistance.

END OF SECTION 260800.01
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SECTION 261130 — SECTIONALIZING CABINETS WITH JUNCTION MODULES

PART 1 - DESCRIPTION

1.1 Scope

A.  This specification covers test and mechanical characteristics of three-phase sectionalizing
enclosures, with 200 amp, 15kV junction modules.

B.  Where a specific manufacturer’s name is listed an equal substitute may be used.

1.2 Applicable Standards

A.  All characteristics, definitions, and terminology, except as specifically covered in this
specification, shall be in accordance with the latest revision of the following standards.

1. IEEE Std C57.12.28™-2014 standard - IEEE Standard for Pad-Mounted Equipment -
Enclosure Integrity.

2. IEEE Std C57.12.38™-2014 standard - IEEE Standard for Pad-Mounted-Type, Self-
Cooled, Single-Phase Distribution (Parking Stands Only).

3. IEEE Std 386™-2006 standard - IEEE Standard for Separable Insulated Connector
Systems for Power Distribution Systems Above 600 V.

PART 2 - PRODUCTS

2.1 Construction
A.  The sectionalizing enclosure shall be stainless steel.
B. All hardware must be stainless steel for corrosion resistance.

C.  Enclosure must be available in the colors shown below and meet the finish requirements as
defined in IEEE Std. C57.12.28™-2014 standard.

1. Munsell Green color 7GY 3.29-1.5

D.  Enclosure must include a top hinged removable cover and allow one person operation. Cover
must also include a wind stop to prevent accidental closing.

E. Enclosure must include a deep angled recessed door with low sill for easy accessibility.

SECTIONALIZING CABINETS WITH JUNCTION MODULES 261130 -1
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Enclosure must include universal mounting plates painted light grey for optimum visibility of
cable terminations and must accept the following:

1. 200 A, 15 kV, three and four position deadbreak junctions.

Each Enclosure shall be equipped with three (3) 200 amp load break junctions. Each junction to
be 3-way or 4-way as per drawings. Unused junctions shall be equipped with insulating caps.

Enclosure must include “parking lot” parking stand design providing multiple options for
parking of accessories and providing rigidity to the back of the enclosure to prevent oil-canning
during operation.

Enclosure must provide a minimum of 1 parking stand pocket per phase.

Enclosure must include a minimum of one grounding provision per phase.

Enclosure must include provisions for lifting.

Enclosure must include a recessed lock pocket, padlock hasp and pentahead bolt for security.

Dimensions

Enclosures size shall be as required to accept (3) junctions. Minimum size to be 30”H X 60”W
X 227D.

Include the following Optional Features

Provide grounding pad or ground bar.

Base Extensions
Steel base extensions to accommodate enclosures must be available in 18” and 24” heights.

Include an 18” base extension.

Manufacturers

Manufacturers by one of the following:

1. Eaton

2. TRINETICS

3. Hoffman

4. Hubbell

5. MacLean Highline
6. Approved equal.

SECTIONALIZING CABINETS WITH JUNCTION MODULES 261130 -2
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Install sectionalizing cabinet on concrete pads in accordance with contract drawings.

END OF SECTION 261130
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SECTION 261323 - MEDIUM-VOLTAGE METAL-ENCLOSED SWITCHGEAR

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Switchgear enclosure.
2. Fusible load interrupter switchgear.
3. Instruments.
4. Warning labels and signs.
1.2 DEFINITIONS

A. ASYM: Asymmetrical.

B. SYM: Symmetrical.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

L.

Include rated capacities, operating characteristics, and furnished specialties and
accessories.

B.  Shop Drawings: For medium-voltage, metal-enclosed switchgear.

1.

WX

Include a tabulation of installed devices with features and ratings.

Include dimensioned plans and elevations, showing dimensions, shipping sections, and
weights of each assembled section. Elevations must show major components & features.
Include a plan view and cross section of equipment base showing clearances,
manufacturer's recommended work space, and locations of penetrations for grounding
and conduits. Show location of anchor bolts.

Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, and location and size of each field connection.
Locate accessory and spare equipment storage.

Include single-line diagram.

Include control power wiring diagrams for utility metering.

Include copy of nameplate.

Ratings of the assembled switchgear:

a. Voltage.
b. Continuous current.

MEDIUM-VOLTAGE METAL-ENCLOSED SWITCHGEAR 261323 -1
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c. Short-circuit rating.
d. BIL.

10.  Utility company's metering provisions with indication of approval by utility company.
11.  Wiring Diagrams: For each switchgear assembly include the following:

a. Power, signal, and control (metering) wiring.

b. Schematic control diagrams.

c. Diagrams showing connections of component devices and equipment.
1.4 INFORMATIONAL SUBMITTALS

A. Source quality-control reports.

B. Field quality-control reports.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials described below, before installation begins, that match products installed
and that are packaged with protective covering for storage and identified with labels describing

contents.

1. Spare Fuses: 3 of each type and rating of fuse and fusible device. Include spares for the
following:
a. Primary disconnect fuses.
b. Potential transformer fuses.

2. Touchup Paint: Three half-pint containers of paint matching enclosure's exterior finish.

3. Primary Switch Contact Lubricant: One container.

1.6 WARRANTY

A. Provide two year Warranty (from date of arrival on site)

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A. Manufactured Unit: Metal-enclosed switchgear, designed for application in solidly grounded
neutral system.

B. Switchgear Components, Devices, and Accessories: Listed and labeled in accordance with
NFPA 70, by a qualified electrical testing laboratory, and marked for intended location and
application.

MEDIUM-VOLTAGE METAL-ENCLOSED SWITCHGEAR 261323 -2
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C. Comply with IEEE C37.20.3.

2.2 MANUFACTURERS

A. Square D

B. Eaton

C. General Electric
D. Siemens

E. ABB

F. Approved Equal

23 SWITCHGEAR ENCLOSURE

A. Outdoor Enclosure: Weatherproof, galvanized steel, designed for installation outdoors. Aisleless,
full-height doors, with provisions for padlocking, in front of basic weatherproof equipment.
Integral structural-steel base frame with factory-applied asphaltic undercoating. The enclosure
must meet I[EEE C37.20.3 Annex A, Category A enclosure requirements.

1. Each vertical section must have the following features:
a. Structural design and anchorage adequate to resist loads imposed by 195 mph
wind.
b. Louvers equipped with insect and rodent screens and filters, and arranged to permit

air circulation while excluding rodents and exterior dust.

B. Enclosure Finish:

1. Severe Environment Finish: Factory-applied corrosion-resistant finish in manufacturer's
standard color that withstands 480 hours of exposure to the salt-spray test specified in
ASTM B117 without loss of paint or release of adhesion of the paint primer coat to the
metal surface in excess of 1/16 inch from the test mark. The scribed test mark and test
evaluation must be conducted in accordance with ASTM D1654, with a rating of not less
than 7 arrived at in accordance with Table 1 (procedure A). Cut edges or otherwise
damaged surfaces of hot-dip galvanized sheet steel or mill-galvanized sheet steel must be
coated with a manufacturer's standard zinc-rich paint.

24 FUSIBLE LOAD INTERRUPTER SWITCHGEAR
A. Construction:

1. Deadfront, metal-enclosed, fixed-mount, fusible interrupter switchgear assembly of
vertical sections.

MEDIUM-VOLTAGE METAL-ENCLOSED SWITCHGEAR 261323 -3
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a Front and rear access switchgear.
b. Viewing window to show view of the position of the three poles of the interrupter.
c. Mechanical interlock preventing the door from opening when the switch is open

and requiring the door to be closed before the switch can be closed.
d. Padlocking and tagging the switch in the opened or closed position.
e. Switch position indicator.
f. Front and rear vertical section covers must have full-length hinges. The front cover
must be a flanged door with latching hardware. The rear cover may be bolted.
2. Bus: Tin-plated or Silver-plated copper.

a. Ground Bus: Sized to carry the rated short-time withstand current and connected to
the metal enclosures of each vertical section.

3. Auxiliary Vertical Sections and Compartments:
a. Cold Sequence Utility metering compartment that complies with VIWAPA
requirements, with front hinger door.
b. Include (3) VIWAPA approved CT’s and (3) VIWAPA approved PT’s, Shorting

type terminal blocks, and include all metering control wiring.

B. Surge Arresters: Comply with IEEE C62.11, distribution class; metal-oxide-varistor type,
connected in each phase of incoming circuit and ahead of disconnecting device.

C. Switches: Load interrupter type, with fuses. Fuse size is indicated on Contract drawings.

1. Switch Operator: Manual

2. Switch Construction:
a. Grounded, metal shield to cover live components and terminals.
b. Supported entirely by interior framework of structure, with copper switchblades
and stored-energy operating mechanism.
c. Phase barriers, full length of switchblades and fuses for each pole; readily

removable and replaceable; designed to allow visual inspection of switch
components when barrier is in place.

3. Fuses:

a. Installed on a single mounting frame, de-energized when the switch is open.

b. Current-Limiting Fuses: Full-range, fast-replaceable, current-limiting type that will
operate without explosive noise or expulsion of gas, vapor, or foreign matter from
tube.

c. Indicator integral with each fuse to show when it has blown.

d. Spares: Include three fuses in use and three spare fuses in storage clips in each
switch.

D. Accessory Set:
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1. Tools and miscellaneous items required for interrupter switchgear test, inspection,
maintenance, and operation.
2. Fuse-handling tool recommended by switchgear manufacturer.

E. Capacities and Characteristics:

1. Switchgear Assembly:

a. Rated Maximum Voltage and BIL: 15 kV, 95 kV
b. Rated Continuous Current: 600 A
c. Rated Momentary Withstand Current: 40 kA ASYM RMS for 10 cycles.
d. Rated Short-Time Withstand Current: 25 kA SYM RMS for 2 s.
2. Fused Switches with Current Limiting Fuses:
a. Fuse Type and Rated Continuous Current: Electronic Fuse, size as per drawings.

b. Fuse Interrupting Rating: 100 kA SYM RMS.

2.5 INSTRUMENTS
A. Instrument Transformers: Comply with IEEE C57.13.

1. Potential Transformers: Secondary voltage rating of 120 V and NEMA C 12.11 accuracy
class of 0.3 with burdens of W, X, and Y. PT’s must be VIWAPA approved.

2. Current Transformers: Burden and accuracy class suitable for connected meter. CT’s
must be VIWAPA approved.
2.6 WARNING LABELS AND SIGNS

A. Comply with requirements for labels and signs specified in Section 260553 "Identification for
Electrical Systems."

1. Warning signs must be baked enamel signs.
2. Equipment Identification Labels: minimum 4 inches high.

2.7 SOURCE QUALITY CONTROL

A. Perform standard factory tests on Fused Load Interrupter Switchgear section and utility metering
section, including the following:

1. Perform mechanical operation tests to ensure proper functioning of operating mechanism,
mechanical interlocks, and interchangeability of removable elements that are designed to
be interchangeable.

2. Verify that control (metering) wiring is correct by verifying continuity.

3. Perform the control wiring dielectric test at 1500 V for one minute.
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PART 3 - EXECUTION (By installing Contractor)

3.1

EXAMINATION

A. Upon delivery of switchgear and prior to unloading, inspect equipment for damage.

1. Examine tie rods and chains to verify they are undamaged and tight and that blocking and
bracing are tight.

2. Verify that there is no evidence of load shifting in transit.

3. Examine switchgear for external damage, including dents or scratches in doors and sill,
and termination provisions.

4, Compare switchgear and accessories received with the bill of materials to verify that the
shipment is complete. Verify that switchgear and accessories conform to the
manufacturer's quotation and shop drawings. If the shipment is not complete or does not
comply with project requirements, notify the Project Manager in writing immediately.

5. Unload switchgear, observing packing label warnings and handling instructions.

6. Open compartment doors and inspect components for damage or displaced parts, loose or
broken connections, cracked or chipped insulators, bent mounting flanges, dirt or foreign
material, and water or moisture.

B. Handling:

1. Handle switchgear in accordance with manufacturer's recommendations; avoid damage to
the enclosure, termination compartments, base, frame, tank, and internal components. Do
not subject switchgear to impact, jolting, jarring, or rough handling.

2. Protect switchgear compartments against the entrance of dust and rain.

3. Transport switchgear upright to avoid internal stresses on equipment mounting
assemblies. Do not tilt or tip switchgear.

4. Use spreaders or a lifting beam to obtain a vertical lift and to protect switchgear from
straps bearing against the enclosure. Lifting cable pull angles may not be greater than 15
degrees from vertical.

5. Do not damage structure when handling switchgear.

C. Storage:

1. Store switchgear in a location that is clean and protected from weather. Protect
switchgear from dirt, water, contamination, and physical damage. Do not store
switchgear in the presence of corrosive or explosive gases.

2. Store switchgear with compartment doors closed.

3. Regularly inspect switchgear while in storage and maintain documentation of storage

conditions, noting any discrepancies or adverse conditions.

D. Examine roughing-in of conduits and grounding systems to verify the following:

L.
2.

Wiring entries comply with layout requirements.
Entries are within conduit-entry tolerances specified by manufacturer, and no feeders will
have to cross section barriers to reach load or line lugs.
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E. Pre-Installation Checks:
1. Verify removal of any shipping bracing after placement.

F.  Verify that ground connections are in place and that requirements in Section 260526 "Grounding
and Bonding for Electrical Systems" have been met. Maximum ground resistance must be

5 ohms at switchgear location.

G. Proceed with installation only after unsatisfactory conditions have been corrected.

32 INSTALLATION OF SWITCHGEAR
A. Equipment Mounting:
1. Install switchgear on cast-in-place concrete equipment base(s). Comply with

requirements for equipment bases and foundations specified in Section 033000 "Cast-in-
Place Concrete."

2. Comply with requirements for vibration isolation and seismic control devices specified in
Section 260548.16 "Seismic Controls for Electrical Systems."
3. Comply with requirements for vibration isolation devices specified in Section 260529

"Supports for Electrical Systems."

B. Switchgear must be installed level and plumb. Switchgear must tilt less than 1.5 degrees while
energized.

C. Maintain minimum clearances and workspace at equipment in accordance with manufacturer's
written instructions and NFPA 70.

D. Comply with NECA 430.

33 CONNECTIONS

A. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical
Systems."

B.  Grounding Connections at Exterior Locations:

1. Install tinned bare copper cable not smaller than No. 1/0 AWG, for counterpoise buried
not less than 18 inch below grade interconnecting the grounding electrodes.

2. Bond surge arrester and neutrals directly to the switchgear enclosure and then to the

grounding electrode system with bare copper conductors, sized as shown.

Keep lead lengths as short as practicable with no kinks or sharp bends.

4. Make joints in grounding conductors and loops by exothermic weld or compression
connector.

W
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Terminate all grounding and bonding conductors on a common equipment grounding terminal on
the switchgear enclosure. Install supplemental terminal bars, lugs, and bonding jumpers as
required to accommodate the number of conductors for termination.

Complete switchgear grounding and lightning arrester connections prior to making any other
electrical connections.

Terminate medium-voltage cables in accordance with Section 260513 "Medium-Voltage
Cables."
SIGNS AND LABELS

Comply with the installation requirements for labels and signs specified in Section 260553
"Identification for Electrical Systems."

Install warning signs as required to comply with OSHA in 29 CFR 1910.269.

FIELD QUALITY CONTROL
Field tests and inspections must be witnessed by Project Manager.
General Field Testing Requirements:

1. Comply with the provisions of NFPA 70B, "Testing and Test Methods."

2. After installing switchgear and after electrical circuitry has been energized, test for
compliance with requirements.
3. Perform each visual and mechanical inspection and electrical test. Certify compliance

with test parameters.

Medium-Voltage Switchgear Assembly Field Tests:

1. Visual and Mechanical Inspection:
a Verify that fuse and types correspond to Drawings.
b. Verify that current and voltage transformer ratios correspond to Drawings.
c. Inspect bolted electrical connections using calibrated torque-wrench method in

accordance with manufacturer's published data or NETA ATS, Table 100.12. Bolt-
torque levels must be in accordance with manufacturer's published data. In the
absence of manufacturer's published data, use NETA ATS, Table 100.12.
Investigate values that deviate from those of similar bolted connections by more
than 50 percent of the lowest value.

d. Confirm correct operation and sequencing of electrical and mechanical interlock
systems.

1)  Attempt closure on locked-open devices. Attempt to open locked-closed
devices.
2) Make key exchange with devices operated in off-normal positions.
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e. Verify appropriate lubrication on moving current-carrying parts and on moving
and sliding surfaces.

f. Inspect insulators for evidence of physical damage or contaminated surfaces.

g. Verify correct barrier installation and operation.

h. Exercise active components.

1. Inspect mechanical indicating devices for correct operation.

J- Verify that filters are in place and vents are clear.

k. Perform visual and mechanical inspection of instrument transformers in

accordance with Article "Instrument Transformer Field Tests."
2. Electrical Tests:

a. Inspect bolted electrical connections using a low resistance ohmmeter to compare
bolted resistance values to values of similar connections. Investigate values that
deviate from those of similar bolted connections by more than 50 percent of the
lowest value.

b. Perform dc voltage insulation-resistance tests on each bus section, phase to phase
and phase to ground, for one minute. If the temperature of the bus is other than
plus or minus 20 deg C, adjust the resulting resistance as provided in NETA ATS,
Table 100.11.

1)  Insulation-resistance values of bus insulation must be in accordance with
manufacturer's published data. In the absence of manufacturer's published
data, comply with NETA ATS, Table 100.1. Investigate and correct values
of insulation resistance less than manufacturer's recommendations or
NETA ATS, Table 100.1.

2) Do not proceed to the dielectric withstand voltage tests until insulation-
resistance levels are raised above minimum values.

c. Perform a dielectric withstand voltage test on each bus section, each phase to
ground with phases not under test grounded, in accordance with manufacturer's
published data. If manufacturer has no recommendation for this test, it must be
conducted in accordance with NETA ATS, Table 100.2. Apply the test voltage for
one minute.

1)  If no evidence of distress or insulation failure is observed by the end of the
total time of voltage application during the dielectric withstand test, the test
specimen is considered to have passed the test.

d. Perform insulation-resistance tests on control wiring with respect to ground.
Applied potential must be 500 V(dc) for 300 V rated cable and 1000 V(dc) for
600 V rated cable. Test duration must be one minute. For units with solid-state
components or control devices that cannot tolerate the applied voltage, follow the
manufacturer's recommendation.

1)  Minimum insulation-resistance values of control wiring must not be less
than two megohms.

e. Voltage Transformers:
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1) Perform secondary wiring integrity test. Verify correct potential at all
devices.

2) Verify secondary voltages by energizing the primary winding with system
voltage.

f. Perform current-injection tests on the entire current circuit in each section of
switchgear.

1)  Perform current tests by secondary injection with magnitudes such that a
minimum current of 1.0 A flows in the secondary circuit. Verify correct
magnitude of current at each device in the circuit.

g. Perform system function tests in accordance with "System Function Tests" Article.

h. Perform phasing checks to ensure correct bus phasing from each source.
D. Instrument Transformer Field Tests:
1. Visual and Mechanical Inspection:

Verify that equipment nameplate data complies with Contract Documents.

Inspect physical and mechanical condition.

Verify correct connection of transformers with system requirements.

Verify that adequate clearances exist between primary and secondary circuit

wiring.

Verify the unit is clean.

Inspect bolted electrical connections using calibrated torque-wrench method in

accordance with manufacturer's published data or NETA ATS, Table 100.12. Bolt-

torque levels must be in accordance with manufacturer's published data. In the

absence of manufacturer's published data, use NETA ATS, Table 100.12.

Investigate values that deviate from those of similar bolted connections by more

than 50 percent of the lowest value.

g. Verify that required grounding and shorting connections provide contact.

h. Verify correct operation of transformer withdrawal mechanism and grounding
operation.

1. Verify correct primary and secondary fuse sizes for voltage transformers.

J- Verify appropriate lubrication on moving current-carrying parts and on moving

and sliding surfaces.

o o

™o

2. Electrical Tests of Current Transformers:

a. Inspect bolted electrical connections using a low resistance ohmmeter to compare
bolted resistance values to values of similar connections. Investigate values that
deviate from those of similar bolted connections by more than 50 percent of the
lowest value.

b. Perform insulation-resistance test of each current transformer and its secondary
wiring with respect to ground at 1000 V(dc) for one minute. For units with solid-
state components that cannot tolerate the applied voltage, follow manufacturer's
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written recommendations. Investigate and correct values of insulation resistance
less than manufacturer's recommendations or NETA ATS, Table 100.5.

c. Verify that current transformer secondary circuits are grounded and have only one
grounding point in accordance with IEEE C57.13.3. That grounding point should
be located as specified by the engineer in the project drawings.

3. Electrical Tests of Voltage Transformers:

a. Inspect bolted electrical connections using a low resistance ohmmeter to compare
bolted resistance values to values of similar connections. Investigate values that
deviate from those of similar bolted connections by more than 50 percent of the
lowest value.

b. Perform insulation-resistance tests winding-to-winding and each winding to
ground. Test voltages must be applied for one minute in accordance with
Table 100.5. For units with solid-state components that cannot tolerate the applied
voltage, follow manufacturer's recommendations. Investigate and correct values of
insulation resistance less than manufacturer's recommendations or NETA ATS,
Table 100.5.

c. Verify that voltage transformer secondary circuits are grounded and have only one
grounding point in accordance with IEEE C57.13.3. Test results must indicate that
the circuits are grounded at only one point.

E. Ground Resistance Test:
1. Visual and Mechanical Inspection:

a. Verify ground system complies with the Contract Documents and NFPA 70
Article 250, "Grounding and Bonding."

b. Inspect physical and mechanical condition. Grounding system electrical and
mechanical connections must be free of corrosion.
c. Inspect bolted electrical connections using a calibrated torque-wrench method in

accordance with manufacturer's published data or NETA ATS, Table 100.12. Bolt-
torque levels must be in accordance with manufacturer's published data. In the
absence of manufacturer's published data, use NETA ATS, Table 100.12.
Investigate values that deviate from those of similar bolted connections by more
than 50 percent of the lowest value.

d. Inspect anchorage.

2. Electrical Tests:

a. Perform fall-of-potential or alternative test in accordance with IEEE 81 on the
main grounding electrode or system. The resistance between the main grounding
electrode and ground must be no more than 5 ohms.

b. Perform point-to-point tests to determine the resistance between the main
grounding system and all major electrical equipment frames, system neutral, and
derived neutral points. Investigate point-to-point resistance values that exceed
0.5 ohms. Compare equipment nameplate data with Contract Documents.

C. Inspect physical and mechanical condition.
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d. Inspect bolted electrical connections for high resistance using a low-resistance
ohmmeter to compare bolted connection resistance values to values of similar
connections. Investigate values that deviate from those of similar bolted
connections by more than 50 percent of the lowest value.

F. Medium-Voltage Surge Arrester Field Tests:

1. Visual and Mechanical Inspection:
a. Verify that equipment nameplate data complies with Contract Documents.
b. Inspect physical and mechanical condition.
c. Inspect anchorage, alignment, grounding, and clearances.
d. Verify the arresters are clean.
e. Verify that the ground lead on each device is individually attached to a ground bus

or ground electrode.
Verify that the stroke counter is correctly mounted and electrically connected if
applicable. Record the stroke counter reading.

=

2. Electrical Test:

a. Perform an insulation-resistance test on each arrester, phase terminal to ground.
Apply voltage in accordance with manufacturer's published data. In the absence of
manufacturer's published data, comply with NETA ATS, Table 100.1. Replace
units that fail to meet recommended minimum insulation resistance listed in the

table.

b. Perform a watts-loss test. Evaluate watts-loss values by comparison with similar
units and test equipment manufacturer's published data.

c. Test grounding connections. Resistance between the arrester ground terminal and

the ground system must be less than 0.5 ohm.
G. Nonconforming Work:

1. Switchgear will be considered defective if it does not pass tests and inspections.
2. Remove and replace defective units and retest.

H. Prepare test and inspection reports. Record as-left set points of adjustable devices.

END OF SECTION 261323
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SECTION 260513 - MEDIUM-VOLTAGE CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract apply to this Section.

1.2 SUMMARY

A. Section includes cables and related cable splices, terminations, and accessories for medium-
voltage electrical distribution systems.

B.  Where a specific manufacturers name is listed an equal substitute may be used.

1.3 DEFINITIONS
A.  Jacket: A continuous nonmetallic outer covering for conductors or cables.
B.  NETA ATS: Acceptance Testing Specification.

C.  Sheath: A continuous metallic covering for conductors or cables.

1.4 ACTION SUBMITTALS

A.  Product Data: For each type of cable. Include splices and terminations for cables and cable
accessories.

1.5 INFORMATIONAL SUBMITTALS
A.  Material Certificates: For each type of cable and accessory.

B.  Source quality-control reports.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

MEDIUM-VOLTAGE CABLES 260513 -1
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B.  Comply with IEEE C2 and NFPA 70.

C. Source Limitations: Obtain cables and accessories from single source from single manufacturer.

2.2 CABLES

A.  Provide cables by one of the following:

1. Okonite

2. Kerite

3. Prysmian

4. Southwire

5. American Wire Group
6. Approved Equal

B.  Cable Type: Type MV 105.
C.  Conductor Insulation: Crosslinked polyethylene or Ethylene-propylene rubber.

1. Voltage Rating: 15 kV.
2. Insulation Thickness: 100% insulation level.

D.  Conductor: Copper, 1/C #750 keml and, 1/C #1/0AWG.

E.  Comply with UL 1072, AEIC CSS8, and ICEA S-94-649.

F. Conductor Stranding: Compressed round, Class B.

G.  Strand Filling: Conductor interstices are filled with impermeable compound.

H.  Shielding: Solid copper wires, helically applied over semiconducting insulation shield. Provide
full neutral for #1/0 cu and 1/3 neutral for #750 kemil cu.

L. Cable Jacket: Sunlight-resistant PVC or Chlorosulfonated polyethylene.

2.3 SEPARABLE INSULATED CONNECTORS
A.  Description: Modular system, complying with IEEE 386, with disconnecting, single-pole, cable
terminators and with matching, stationary, plug-in, dead-front terminals designed for cable
voltage and for sealing against moisture.

B.  See Drawings for Basis of Design.

C.  Terminations at Distribution Points: Modular type, consisting of terminators installed on cables
and modular, dead-front, terminal junctions for interconnecting cables.

MEDIUM-VOLTAGE CABLES 260513 -2
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Load-Break Cable Terminators: Elbow-type units with 200-A-load make/break and continuous-
current rating; coordinated with insulation diameter, conductor size, and material of cable being
terminated. Include test point on terminator body that is capacitance coupled.

Dead-Break Cable Terminators: Elbow-type unit with 600-A continuous-current rating;
designed for de-energized disconnecting and connecting; coordinated with insulation diameter,
conductor size, and material of cable being terminated. Include test point on terminator body
that is capacitance coupled.

Dead-Front Terminal Junctions: Modular bracket-mounted groups of dead-front stationary
terminals that mate and match with above cable terminators. Two-, three-, or four-terminal units
as indicated, with fully rated, insulated, watertight conductor connection between terminals and
complete with grounding lug, manufacturer's standard accessory stands, stainless-steel
mounting brackets, and attaching hardware.

1. Protective Cap: Insulating, electrostatic-shielding, water-sealing cap with drain wire.
2. Portable Feed-Through Accessory: Two-terminal, dead-front junction arranged for
removable mounting on accessory stand of stationary terminal junction.

3. Grounding Kit: Jumpered elbows, portable feed-through accessory units, protective caps,
test rods suitable for concurrently grounding three phases of feeders, and carrying case.
4. Standoff Insulator: Portable, single dead-front terminal for removable mounting on

accessory stand of stationary terminal junction. Insulators suitable for fully insulated
isolation of energized cable-elbow terminator.

Test-Point Fault Indicators: Applicable current-trip ratings and arranged for installation in test
points of load-break separable connectors, and complete with self-resetting indicators capable of
being installed with shotgun hot stick and tested with test tool.

Tool Set: Shotgun hot stick with energized terminal indicator, fault-indicator test tool, and
carrying case.

SPLICE KITS

Description: For connecting medium voltage cables; type as recommended by cable or splicing
kit manufacturer for the application.

See drawings for Basis of Design.
Standard: Comply with IEEE 404.
Splicing Products: As recommended, in writing, by splicing kit manufacturer for specific sizes,
materials, ratings, and configurations of cable conductors. Include all components required for

complete splice, with detailed instructions.

1. Premolded, EPDM splicing body kit with cable joint sealed by interference fit of mating
parts and cable.
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2.5 FAULT INDICATORS
A. Indicators: Automatically reset fault indicator with inrush restraint feature, arranged to clamp to
cable sheath and provide a display after a fault has occurred in cable. Instrument shall not be
affected by heat, moisture, and corrosive conditions and shall be recommended by manufacturer

for installation conditions.

B.  See drawings for Basis of Design.

2.6 SOURCE QUALITY CONTROL
A.  Factory Test: Each length of cable shall be tested prior to shipment. The factory test shall
consist of routine factory test. Four copies of certified test reports shall be submitted for record
purposes.

B.  Test and inspect cables according to ICEA S-94-649 before shipping.

C.  Test strand-filled cables for water-penetration resistance according to ICEA T-31-610, using a
test pressure of 5 psig.

D.  Provide a copy of test reports to the Project Management Team (PM Team / Project Engineer).

2.7 PACKAGING
A. A compression style pulling eye shall be installed on the tail end of each cable reel.
B.  Both ends of each cable end shall then be sealed with a heat-shrinkable cap.

C.  Supplier/Vendor is responsible to test cable at the factory.

2.8 GUARANTEE
A.  The power cable covered in these specifications shall be guaranteed to be free from defects in
workmanship for the life of the installation. If within the guarantee period, the cable fails to

meet the provisions of this guarantee, repairs or replacement of cable shall be made promptly at
no additional expense or cost to the contract.

PART 3 - EXECUTION (BY INSTALLING CONTRACTOR)

3.1 INSTALLATION

A. Install cables according to IEEE 576.
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Proof conduits prior to conductor installation by passing a wire brush mandrel and then a rubber
duct swab through the conduit. Separate the wire brush and the rubber swab by 48 to 72 inches
on the pull rope.

1. Wire Brush Mandrel: Consists of a length of brush approximately the size of the conduit
inner diameter with stiff steel bristles and an eye on each end for attaching the pull ropes.
If an obstruction is felt, pull the brush back and forth repeatedly to break up the
obstruction.

2. Rubber Duct Swab: Consists of a series of rubber discs approximately the size of the
conduit inner diameter on a length of steel cable with an eye on each end for attaching the
pull ropes. Pull the rubber duct swab through the duct to extract loose debris from the
duct.

Pull Conductors: Do not exceed manufacturer's recommended maximum pulling tensions and
sidewall pressure values.

1. Where necessary, use manufacturer-approved pulling compound or lubricant that does
not deteriorate conductor or insulation.

2. Use pulling means, including fish tape, cable, rope, and basket-weave cable grips, that do
not damage cables and raceways. Do not use rope hitches for pulling attachment to cable.

3. Use pull-in guides, cable feeders, and draw-in protectors as required to protect cables
during installation.

4. Do not pull cables with ends unsealed. Seal cable ends with rubber tape..

Install exposed cables parallel and perpendicular to surfaces of exposed structural members and
follow surface contours where possible.

Install "buried-cable" warning tape 12 inches below grade.

In manholes, handholes, pull boxes, junction boxes, and cable vaults, train cables around walls
by the longest route from entry to exit; support cables at intervals adequate to prevent sag.

Install sufficient cable length to remove cable ends under pulling grips. Remove length of
conductor damaged during pulling.

Install cable splices at pull points and elsewhere as indicated; use standard kits.

Install terminations at ends of conductors, and seal multiconductor cable ends with standard
kits.

Install separable insulated-connector components as follows:

1. Protective Cap: At each terminal junction, with one on each terminal to which no feeder
is indicated to be connected.

2. Portable Feed-Through Accessory: At each terminal junction, with one on each terminal.

3. Standoff Insulator: At each terminal junction, with one on each terminal.

Install fault indicators on each phase where indicated.
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L. Ground shields of shielded cable at terminations, splices, and separable insulated connectors.
Ground metal bodies of terminators, splices, cable and separable insulated-connector fittings,
and hardware.

M.  Provide cable footage information on all cable reels.

32 FIELD QUALITY CONTROL (By Contractor)

A.  Testing Agency: Contractor shall engage a qualified testing agency to perform tests and
inspections.

B.  Testing Agency shall perform the following tests and inspections:

1.

Perform each visual and mechanical inspection and electrical test stated in NETA ATS.
Certify compliance with test parameters.

2. After installing medium-voltage cables and before electrical circuitry has been energized,
test for compliance with requirements.

3. Perform VLF test of each new conductor according to NETA ATS, Ch. 7.3.3, and in
accordance with Section 260800 “Electrical Inspection & Testing”. Do not exceed cable
manufacturer's recommended maximum test voltage.

4. Perform Partial Discharge test of each new conductor according to NETA ATS, Ch. 7.3.3
and to test equipment manufacturer's recommendations.

5. Perform Dissipation Factor test of each new conductor according to NETA ATS,
Ch. 7.3.3 and to test equipment manufacturer's recommendations.

C.  Medium-voltage cables will be considered defective if they do not pass tests and inspections.
D.  Prepare test and inspection reports.

END OF SECTION 260513
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SECTION 261219- PAD-MOUNTED, LIQUID-FILLED TRANSFORMERS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions, apply to this Section.

SUMMARY

Section includes pad-mounted, liquid-filled, medium-voltage distribution transformers.

Where a specific manufacturer’s name is listed an equal substitute may be used.

DEFINITIONS
BIL: Basic Impulse Insulation Level.

Bushing: An insulating structure including a central conductor, or providing a central passage
for a conductor, with provision for mounting on a barrier, conducting or otherwise, for the
purpose of insulating the conductor from the barrier and conducting current from one side of the
barrier to the other.

Bushing Elbow: An insulated device used to connect insulated conductors to separable insulated
connectors on dead-front, pad-mounted transformers and to provide a fully insulated
connection. This is also called an "elbow connector."

Bushing Insert: That component of a separable insulated connector that is inserted into a
bushing well to complete a dead-front, load break or nonload break, separable insulated
connector (bushing).

Bushing Well: A component of a separable insulated connector, either permanently welded or
clamped to an enclosure wall or barrier, having a cavity that receives a replaceable component

(bushing insert) to complete the separable insulated connector (bushing).

Elbow Connector: See "bushing elbow" above.

SUBMITTALS

Bid Submittal Requirements: The manufacturers shall include the following submittals with the
bid submissions:

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219 -1
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1.  Detailed description of transformers and all features / components.
2. Comprehensive, itemized Bill of Materials List, including all transformer accessories.
3. Dimensioned outline plan and elevation drawings of each type of transformer specified.

Include fluid weight and total weight, and include overall height, width, and depth.

A sample copy of each transformer nameplate, with estimated impedance values.

Warranty information.

Terms and conditions.

A conformed specification compliance sheet that states conforms, deviation, or exception
taken to each specification section. All exceptions and deviations shall be explained.

Nownk

B.  Shop Drawings: Provide within fifteen (15) days of contract award. Include the following:
1. Include plans and elevations showing major components and features.

a. Include a plan view and cross section of equipment base, showing clearances,
required workspace, and locations of penetrations for grounding and conduits.

2. Include details of equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

Include single-line diagram.

Include Bill of Materials List.

Include nameplate data.

Manufacturer's published time-current curves of the transformer high-voltage fuses, with
transformer damage curve, inrush curve, and thru fault current indicated.

SNk w

1.5 INFORMATIONAL SUBMITTALS

A. Seismic Qualification Certificates: For transformer assembly, accessories, and components,
from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity, and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.
B.  Product Certificates: For transformers, signed by product manufacturer.

C.  Source quality-control reports.

1.6 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For transformer and accessories to include in emergency,
operation, and maintenance manuals.

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219-2
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WARRANTY

The pad-mounted, liquid-filled transformers shall be provided with a one-year warranty in-
service/18 months maximum from date of shipment.

Provide an option for a two (2) year warranty.

PART 2 - PRODUCTS

2.1

A.

2.2

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Comply with IEEE C2.
Comply with IEEE C57.12.00, C57,12,29, C57.12.34

Transformers shall be UL listed and FM approved.

PERFORMANCE REQUIREMENTS

Seismic Performance: The transformers shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

1. The term "withstand" means "the transformer will remain in place without separation of
any parts when subjected to the seismic forces specified and the transformer will be fully
operational after the seismic event."

Windings Material: Copper. Provide deduct alternate cost for aluminum.

Surge Arresters: Comply with IEEE C62.11, Distribution Class; metal-oxide-varistor type, fully
shielded, separable-elbow type, suitable for plugging into the inserts provided in the high-
voltage section of the transformer. Connected in each phase of incoming circuit and ahead of
any disconnecting device. Note: Surge arresters to be furnished under separate contract.

Winding Connections: The connection of windings and terminal markings shall comply with
IEEE C57.12.70.

Efficiency: Comply with DOE 2016, 10 CFR 431, Subpart K.

Insulation: Transformer kVA rating shall be as follows: The average winding temperature rise
above a 30 deg C ambient temperature shall not exceed 65 deg C and 80 deg C hottest-spot
temperature rise at rated kVA when tested according to IEEE C57.12.90, using combination of
connections and taps that give the highest average winding temperature rise.

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219 -3
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Tap Changer: External handle, for de-energized operation.
Tank: Sealed, with welded-on cover. Comply with IEEE C57.12.36.

Enclosure Integrity: Comply with IEEE C57.12.28 for pad-mounted enclosures that contain
energized electrical equipment in excess of 600 V that may be exposed to the public.

Mounting: An integral skid mounting frame, suitable to allow skidding or rolling of transformer
in any direction, and with provision for anchoring frame to pad.

Insulating Liquids:
1. Less-Flammable Liquids:

a. Edible-Seed-Oil-Based Dielectric: Listed and labeled by an NRTL as complying
with NFPA 70 requirements for fire point of not less than 300 deg C when tested
according to ASTM D92. Liquid shall be biodegradable and nontoxic, having
passed the Organisation for Economic Co-operation and Development G.L.203
with zero mortality, and shall be certified by the U.S. Environmental Protection
Agency as biodegradable, meeting Environmental Technology Verification
requirements.

Sound level shall comply with NEMA TR 1 requirements.

Corrosion Protection:

1. Transformer coating system shall be factory applied, complying with requirements of
IEEE C57.12.29, in manufacturer's standard color green.
2. Fabricate front sill, hood, and tank base of single-compartment transformers from

stainless steel according to ASTM A167, Type 304 or 304L, not less than No. 13 U.S.
gage, complying with requirements of IEEE C57.12.29, standard color green.

3. Base and Cabinets of Two Compartment Transformers: Fabricate from stainless steel
according to ASTM A167, Type 304 or 304L, not less than No. 13 U.S. gage. Coat
transformer with manufacturer's standard green color coating complying with
requirements of I[EEE C57.12.29, in manufacturer's standard color green.

SINGLE-PHASE, PAD-MOUNTED TRANSFORMERS

Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Eaton — Waukesha, WI

2. ABB Power T&D Co., Inc.

3. Approved Equal

Description: Less-flammable-liquid-filled, two-winding, 60-Hz, 65 deg C rise above a 30 deg C
average ambient, self-cooled transformer.

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219 -4
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1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

2. Comply with IEEE C57.12.25.

C. Compartment Construction:

1. Single compartment for high- and low-voltage sections, clamshell style, with provision
for padlocking hinged cover and single-point latching.

2. Provide Type 1 terminal arrangement.

D.  Primary Fusing: Designed and rated to provide thermal protection of transformer by sensing
overcurrent and high liquid temperature.

1.
2.
3.

150-kV BIL current-limiting fuses, conforming to the requirements of IEEE C37.47.
Interrupting Rating: 50,000 root mean square (rms) A symmetrical at the system voltage.
Fuse Assembly: Bayonet-type, liquid-immersed, expulsion fuses in series with liquid-
immersed, partial-range, current-limiting fuses. Bayonet fuse shall sense both high
currents and high oil temperatures to provide transformer with thermal protection.
Provide bayonet fuse assembly with an oil retention valve and an external drip shield
inside the housing to eliminate or minimize oil spills. Valve shall close when fuse holder
is removed.

Provide a conspicuously displayed warning adjacent to the bayonet fuse(s), cautioning
against removing or inserting fuses unless transformer has been de-energized and tank
pressure has been released.

E. High-Voltage Section: Dead-front design.

1.

NNk W

To connect primary cable, use separable insulated connectors; coordinated with and
complying with requirements of Section 260513 "Medium-Voltage Cables." Bushings
shall be one-piece units, with ampere and BIL ratings the same as connectors.

Bushing inserts and feed-through inserts:

a. Conform to requirements of IEEE 386.

b. Rated at 200 A, with voltage class matching connectors. Provide a parking stand
near each bushing well. Parking stands shall be with insulated standoff bushings
for parking of energized load-break elbow connectors on parking stands.

c. Provide insulated protective caps for insulating and sealing out moisture from
unused bushing inserts and insulated standoff bushings.

Bushing wells configured for loop-feed application.
Access to liquid-immersed fuses.

Dead-front surge arrester(s) where indicated on drawings.
Tap-changer operator.

Stainless steel ground pad.

F. Low-Voltage Section:

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219 -5
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1. Bushings with spade terminals drilled for terminating the number of conductors indicated
on the Drawings. Where not specifically indicated on drawings. Provide the following:

a. Bushing Hole Quantities
kVA Qty of Bushing Holes
25-50 8
75-100 12
G.  Capacities and Characteristics:

1. Power Rating (kVA): See drawings

2. Voltage Ratings: 13.8kV -240/120 V.

3. Taps: Two 2.5 percent taps above, and two 2.5 percent taps below rated primary voltage.

4, Transformer BIL (kV): 95.

5. Minimum Tested Impedance (Percent at 85 deg C): 3.0.

H.  Transformer Accessories:

1. One-inch upper filling plug

2. One-inch drain valve with sampler

3. Pressure/vacuum gauge

4. Dial-type analog thermometer

5. Magnetic liquid level indicator

6. Automatically resetting pressure-relief device

7. Stainless-steel ground connection pads

8. Machine-engraved nameplate made of stainless steel

9. Seismic zone tank anchoring

2.4 THREE-PHASE, PAD-MOUNTED TRANSFORMERS
A.  Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Eaton — Waukesha, WI

2. ABB Power T&D Co., Inc.

3. Approved Equal

B.  Description:

1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

2. Comply with IEEE C57.12.26.

C.  Compartment Construction:

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219-6
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Double-Compartment Construction: Individual compartments for high- and low-voltage
sections, formed by steel isolating barriers that extend full height and depth of
compartments, with hinged, lift-off doors and three-point latching, with a stop in the open
position and provision for padlocking.

D.  Primary Fusing: Designed and rated to provide thermal protection of transformer by sensing
overcurrent and high liquid temperature.

1.
2.
3.

150-kV BIL current-limiting fuses, conforming to requirements of IEEE C37.47.
Interrupting Rating: 50,000 rms A symmetrical at system voltage.

Fuse Assembly: Bayonet-type, liquid-immersed, expulsion fuses in series with liquid-
immersed, partial-range, current-limiting fuses. Bayonet fuse shall sense both high
currents and high oil temperature to provide thermal protection to the
transformer. Connect current-limiting fuses ahead of radial-feed load-break switch.
Provide bayonet fuse assembly with an oil retention valve and an external drip shield
inside the housing to eliminate or minimize oil spills. Valve shall close when fuse holder
is removed and an external drip shield is installed.

Provide a conspicuously displayed warning adjacent to bayonet fuse(s), cautioning
against removing or inserting fuses unless transformer has been de-energized and tank
pressure has been released.

E. High-Voltage Section: Dead-front design.

1.

Nk w

To connect primary cable, use separable insulated connectors; coordinated with and
complying with requirements of Section 260513 "Medium-Voltage Cables." Bushings
shall be one-piece units, with ampere and BIL ratings the same as connectors.

Bushing inserts and feed-through inserts:

a. Conform to the requirements of IEEE 386.

b. Rated at 200 A, with voltage class matching connectors. Provide a parking stand
near each bushing well. Parking stands shall be equipped with insulated standoff
bushings for parking of energized load-break elbow connectors on parking stands.

c. Provide insulated protective caps for insulating and sealing out moisture from
unused bushing inserts and insulated standoff bushings.

Bushing wells configured for loop-feed application.
Access to liquid-immersed fuses.

Dead-front surge arresters where indicated on drawings/
Tap-changer operator.

Load-Break Switch:

a. Loop-feed four-position, sectionalizing switches for closed transition loop-feed
and sectionalizing operation. Voltage class and BIL shall match that of separable
connectors, with a continuous current rating and load-break rating of 200 amperes,
and a make-and-latch rating of 12 kA rms symmetrical. Switch operation shall be
as follows:

1) Line A connected to line B and both lines connected to the transformer.

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219 -7
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2) Transformer connected to line A only.
3) Transformer connected to line B only.
4)  Transformer disconnected and line A connected to line B.

8. Stainless steel Ground pad.
F. Low-Voltage Section:
1. Bushings with spade terminals drilled for terminating the number of conductors indicated
on the Drawings. Where not specifically indicated on drawings. Provide the following

bushing hole quantities:

a. Bushing Hole Quantities

kVA Qty of Bushing Holes
45-112.5 8
150-300 10
Above 300 16

2. Stainless steel Ground pad.

G.  Capacities and Characteristics:

p—

Power Rating (kVA): See drawings.

2. Voltage Ratings: 13.8kV- 208Y/120 V, except where otherwise noted on Transformer
Schedule.

3. Taps: Two 2.5 percent tabs above, and Two 2.5 percent tabs below rated primary voltage.

4, Transformer BIL (kV): 95.

5. Minimum Tested Impedance (Percent at 85 deg C): 4.03.

6. Comply with FM Global Class No. 3990.

7. Comply with UL listing requirements for combination classification and listing for
transformer and less-flammable insulating liquid.

H.  Transformer Accessories:

1. One-inch upper filling plug

2. One-inch drain valve with sampler

3. Pressure/vacuum gauge

4. Dial-type analog thermometer with alarm contacts

5. Magnetic liquid level indicator with high and low alarm contacts

6. Automatically resetting pressure-relief device with alarm contacts and a manual bleeder

7. Machine-engraved nameplate made of stainless steel

8. Seismic zone tank anchoring

9. FM Global (FM) approved transformer

10.  Winding temperature indicator

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219 - 8
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SERVICE CONDITIONS

Transformers shall be suitable for operation under service conditions specified as usual service
conditions in IEEE C57.12.00, except for the following:

1. Exposure to hot and humid climate or to excessive moisture, including steam, salt spray,
and dripping water.
2. Exposure to seismic shock or to abnormal vibration, shock, or tilting.

WARNING LABELS AND SIGNS
Comply with Owner requirements for labels and signs.

1. High-Voltage Warning Label: Provide self-adhesive warning signs on outside of high-
voltage compartment door(s). Sign legend shall be "DANGER HIGH VOLTAGE"
printed in two lines of nominal 2-inch high letters. The word "DANGER" shall be in
white letters on a red background and the words "HIGH VOLTAGE" shall be in black
letters on a white background.

2. Arc Flash Warning Label: Provide self-adhesive warning signs on outside of high-voltage
compartment door(s), warning of potential electrical arc flash hazards and appropriate
personal protective equipment required.

SOURCE QUALITY CONTROL

Provide manufacturer's certificate that the transformer design tests comply with
IEEE C57.12.90.

1. Perform the following factory-certified routine tests on each transformer for this Project:

Resistance.

Turns ratio, polarity, and phase relation.

Transformer no-load losses and excitation current at 100 percent of ratings.
Transformer impedance voltage and load loss.

Operation of all devices.

Lightning impulse.

Low frequency.

Leak.

Transformer no-load losses and excitation current at 110 percent of ratings.
Insulation power factor.

Applied potential, except that this test is not required for single-phase transformers
or for three-phase Y-Y-connected transformers.

FTrEQ@ Mo a0 o

L. Induced potential.

m.  Resistance measurements of all windings on rated voltage connection and at tap
extreme connections.

n. Ratios on rated voltage connection and at tap extreme connections.

0. Polarity and phase relation on rated voltage connection.

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219-9
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No-load loss at rated voltage on rated voltage connection.
Exciting current at rated voltage on rated voltage connection.
Impedance.

PART 3 - EXECUTION (BY INSTALLING CONTRACTOR)

3.1 EXAMINATION

A.  Examine pad-mounted, liquid-filled, medium-voltage transformers upon delivery.

1. Upon delivery of transformers and prior to unloading, inspect equipment for any
damage that may have occurred during shipment or storage.

2. Verify that tie rods and chains are undamaged and tight, and that all blocking and
bracing is tight. Verify that there is no evidence of load shifting in transit, and that
readings from transportation shock recorders, if equipped, are within manufacturer's
recommendations.

3. Verify that there is no indication of external damage and no dents or scratches in
doors and sill, tank walls, radiators and fins, or termination provisions.

4, Verify that there is no evidence of insulating-liquid leakage on transformer surfaces,
at weld seams, on high- or low-voltage bushing parts, and at transformer base.

5. Verify that there is positive pressure or vacuum on tank. Check pressure gauge; it is
required to read other than zero.

6. Compare transformers and accessories received with bill of materials to verify that
shipment is complete. Verify that transformers and accessories conform with manu-
facturer's quotation and shop drawings. If shipment is incomplete or does not comply
with Project requirements, notify manufacturer in writing immediately.

7. Verify presence of polychlorinated biphenyl content labeling.

8. Unload transformers carefully, observing all packing label warnings and handling in-
structions.

9. Open termination compartment doors and inspect components for damage or dis-
placed parts, loose or broken connections, cracked or chipped insulators, bent mount-
ing flanges, dirt or foreign material, and water or moisture.

B.  Handling:

1. Handle transformers carefully, in accordance with manufacturer recommendations, to
avoid damage to enclosure, termination compartments, base, frame, tank, and internal
components. Do not subject transformers to impact, jolting, jarring, or rough handling.

2. Protect transformer termination compartments against entrance of dust and rain.

3. Transport transformers upright, to avoid internal stresses on core and coil mounting
assembly and to prevent trapping air in windings. Do not tilt or tip transformers.

4. Verify that transformer weights are within rated capacity of handling equipment.

5. Use only manufacturer-recommended points for lifting, jacking, and pulling. Use all
lifting lugs when lifting transformers.

6. Use jacks only at corners of tank base plate.

7. Use nylon straps of same length to balance and distribute weight when handling trans-

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219 -10
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formers with a crane.

8. Use spreaders or a lifting beam to obtain a vertical lift and to protect transformer from
straps bearing against enclosure. Lifting cable pull angles may not be greater than 15
degrees from vertical.

9. Exercise care not to damage tank base structure when handling transformer using
skids or rollers. Use skids to distribute stresses over tank base when using rollers un-
der large transformers.

C. Storage:

[u—

Store transformers in accordance with manufacturer's recommendations.

2. Transformers may be stored outdoors. If possible, store transformers at final installa-
tion locations on concrete pads. If dry concrete surfaces are unavailable, use pallets of
adequate strength to protect transformers from direct contact with ground. Ensure
transformer is level.

3. Ensure that transformer storage location is clean and protected from severe condi-
tions. Protect transformers from dirt, water, contamination, and physical damage. Do
not store transformers in presence of corrosive or explosive gases. Protect transform-
ers from weather when stored for more than three months.

4. Store transformers with compartment doors closed.

5. Regularly inspect transformers while in storage and maintain documentation of stor-

age conditions, noting any discrepancies or adverse conditions. Verify that an effec-

tive pressure seal is maintained using pressure gauges. Visually check for insulating-
liquid leaks and rust spots.

D.  Examine areas and space conditions for compliance with requirements for pad-mounted,
liquid- filled, medium-voltage transformers and other conditions affecting performance of
the Work.

E. Examine roughing-in of conduits and grounding systems to verify the following:

1. Wiring entries comply with layout requirements.
2. Entries are within conduit-entry tolerances specified by manufacturer, and no feeders
will cross section barriers to reach load or line lugs.

F. Examine concrete bases for suitable conditions for transformer installation.

G.  Pre-Installation Checks:

1. Verify removal of any shipping bracing after placement.

2. Remove a sample of insulating liquid according to ASTM D923. Insulating-liquid
values shall comply with NETA ATS, Table 100.4. Sample shall be tested for the fol-

lowing:

a. Dielectric Breakdown Voltage: ASTM D877 or ASTM D1816.
b. Acid Neutralization Number: ASTM D974,

C. Specific Gravity: ASTM D1298.

d. Interfacial Tension: ASTM D971.

e. Color: ASTM D1500.

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219 - 11
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f. Visual Condition: ASTM D1524.
g. Water in Insulating Liquids: Comply with ASTM D1533.
h. Power Factor or Dissipation Factor: ASTM D924.

Verify that ground connections are in place and that requirements in Section 260526
"Grounding and Bonding for Electrical Systems" have been met. Maximum ground re-
sistance shall be 5 ohms at transformer location.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install transformers on cast-in-place concrete equipment base(s). Comply with requirements
for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."

Transformer shall be installed level and plumb and shall tilt less than 1.5 degrees while
energized.

Maintain minimum clearances and workspace at equipment according to manufacturer's
written instructions and IEEE C2.

CONNECTIONS

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
systems."

1. Bond surge arrester and neutrals directly to transformer enclosure and then to grounding
electrode system with bare copper conductors, sized as shown on drawings. Keep lead
lengths as short as practicable, with no kinks or sharp bends.

2. Make joints in grounding conductors and loops by exothermic weld or compression
connector.

3. Terminate all grounding and bonding conductors on a common equipment grounding
terminal on transformer enclosure.

4. Complete transformer tank grounding and lightning arrester connections prior to making
any other electrical connections.

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

1. Maintain air clearances between energized live parts and between live parts and ground
for exposed connections in accordance with manufacturer recommendations.
2. Bundle associated phase, neutral, and equipment grounding conductors together within

transformer enclosure. Arrange conductors such that there is not excessive strain that
could cause loose connections. Allow adequate slack for expansion and contraction of
conductors.

PAD-MOUNTED, LIQUID-FILLED, TRANSFORMERS 261219 -12
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C. Terminate medium-voltage cables in incoming section of transformers according to
Section 260513 "Medium-Voltage Cables."

34 SIGNS AND LABELS
Install warning signs as required to comply with 29 CFR 1910.269.

Label all transformers (on front doors) and inside at terminations, in accordance with Contract
Documents.

@ >

3.5 FIELD QUALITY CONTROL

A.  Testing Agency: Contractor shall engage a qualified testing agency to perform tests and in-
spections.

B.  Testing agency to perform the following tests and inspections:
1. General Field-Testing Requirements:

a. Comply with provisions of NFPA 70B Ch. "Testing and Test Methods."

b. Perform each visual and mechanical inspection and electrical test. Certify com-
pliance with test parameters.

c. After installing transformer but before primary is energized, verify that ground-
ing system at the transformer is tested at specified value or less.

d. After installing transformer and after electrical circuitry has been energized,
test for compliance with requirements.

e. Visual and Mechanical Inspection:

1) Verify equipment nameplate data complies with Contract Documents.
2) Inspect bolted electrical connections for high resistance using one of
The following two methods:

a)  Use a low-resistance ohmmeter to compare bolted connection re-
sistance values to values of similar connections. Investigate values
that deviate from those of similar bolted connections by more than
50 percent of the lowest value.

b)  Verify tightness of accessible bolted electrical connections by cal-
ibrated torque-wrench method according to manufacturer's pub-
lished data or NETA ATS, Table 100.12. Bolt-torque levels shall
be according to manufacturer's published data. In absence of man-
ufacturer's published data, use NETA ATS, Table 100.12.

f. Remove and replace malfunctioning units and retest.
g. Prepare test and inspection reports. Record as-left set points of all adjustable
devices.

2. Medium-Voltage Surge Arrester Field Tests:
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a. Visual and Mechanical Inspection:

1) Inspect physical and mechanical condition.

2)  Verify arresters are clean.

3)  Verify that ground lead on each device is individually attached to a
ground bus or ground electrode.

b. Electrical Test:

1) Perform an insulation-resistance test on each arrester, phase terminal-to-
ground. Apply voltage according to manufacturer's published data. In the
absence of manufacturer's published data, comply with NETA ATS,
Table 100.1. Replace units that fail to comply with recommended mini-
mum insulation resistance listed in that table.

2)  Perform a watts-loss test. Evaluate watts-loss values by comparison with
similar units and test equipment manufacturer's published data.

3. Liquid-Filled Transformer Field Tests:
a. Visual and Mechanical Inspection:

1) Test dew point of tank gases if applicable.

2)  Inspect anchorage, alignment, and grounding.

3)  Verify bushings are clean.

4)  Verify that alarm, control, and trip settings on temperature and level in-
dicators are set and operate within manufacturer's recommended settings.

5)  Verify that liquid level in tanks is within manufacturer's published toler-
ances.

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

7)  Verify presence of transformer surge arresters and that their ratings are
as specified.

8)  Verify that as-left tap connections are as specified.

b. Electrical Tests:

1) Perform insulation-resistance tests winding-to-winding and each wind-
ing- to-ground. Apply voltage according to manufacturer's published da-
ta. In the absence of manufacturer's published data, comply with
NETA ATS, Table 100.5. Calculate polarization index; the value of the
index shall not be less than 1.0.

2)  Perform power-factor or dissipation-factor tests on all windings accord-
ing to test equipment manufacturer's published data. Maximum winding
insulation power-factor/dissipation-factor values shall be according to
manufacturer's published data. In the absence of manufacturer's pub-
lished data, comply with NETA ATS, Table 100.3.

3)  Measure core insulation resistance at 500-V dc if the core is insulated
and the core ground strap is removable. Core insulation-resistance values
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shall not be less than 1 megohm at 500-V dc.

Perform a power-factor or dissipation-factor tip-up test on windings
greater than 2.5 kV.

Perform turns-ratio tests at tap positions. Turns-ratio test results shall not
deviate by more than one-half percent from either adjacent coils or cal-
culated ratio. If test fails, replace transformer.

Perform an excitation-current test on each phase. The typical excitation-
current test data pattern for a three-legged core transformer is two similar
current readings and one lower current reading. Investigate and correct if
test shows a different pattern.

Measure resistance of each winding at each tap connection, and record
temperature-corrected winding-resistance values in the Operations and
Maintenance Manual.

Perform an applied-voltage test on high- and low-voltage windings-to-
ground. Comply with IEEE C57.12.91, Sections 10.2 and 10.9. This test
is not required for single-phase transformers and for three-phase Y-Y-
connected transformers.

Verify correct secondary voltage, phase-to-phase and phase-to-neutral,
after energization and prior to loading.

Remove a sample of insulating liquid according to ASTM D923, and
perform dissolved-gas analysis according to IEEE C57.104 or
ASTM D3612.
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SECTION 261300.01 - PAD MOUNTED MEDIUM VOLTAGE DISTRIBUTION SWITCHGEAR

PART 1 - GENERAL

1.1

1.2

The switchgear shall be in accordance with the single-line diagram and shall conform to the
following specification.

DEFINITIONS
BIL: Basic Impulse Insulation Level.

Bushing: An insulating structure including a central conductor, or providing a central passage for
a conductor, with provision for mounting on a barrier, conducting or otherwise, for insulating the
conductor from the barrier and conducting current from one side of the barrier to the other.

Bushing Elbow: An insulated device used to connect insulated conductors to separable insulated
connectors on dead-front, pad-mounted switchgear and to provide a fully insulated connection.
Also called an "elbow connector."

Bushing Insert: That component of a separable insulated connector that is inserted into a bushing
well to complete a dead-front, load break or non-load break, separable insulated connector
(bushing).

Bushing Well: A component of a separable insulated connector, either permanently welded or
clamped to an enclosure wall or barrier, having a cavity that receives a replaceable component
(bushing insert) to complete the separable insulated connector (bushing).

Fault Interrupter: A self-controlled mechanical switching device capable of making, carrying, and
automatically interrupting an alternating current. It includes an assembly of control elements to
detect overcurrents and control the fault interrupter. A fault interrupter always consists of a
switching device, a control unit, and sensors for current and/or voltage sensing.

Hotstick: An insulated stick, usually made of fiberglass, that is used to work energized overhead
conductors and operate electrical equipment that is overhead, underground, and
compartmentalized.

NETA ATS: InterNational Electrical Testing Association, Acceptance Testing Specification.

SCADA: Supervisory control and data acquisition.

Way: A three-phase or single-phase circuit connection to the bus that may contain combinations
of switches and protective devices or may be a solid bus.
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1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include rated capacities, operating characteristics, and furnished specialties and
accessories.
2. Time-current characteristic curves for overcurrent protective devices.

B.  Shop Drawings: For pad-mounted switchgear.

L. Include a tabulation of installed devices with features and ratings.

2. Include dimensioned plans and elevations, showing dimensions, shipping sections, and
weights of each assembled section. Elevations shall show major components and features,
and they will mimic bus diagram.

3. Include a plan view and cross section of equipment base showing clearances,
manufacturer's recommended work space, and locations of penetrations for grounding and
conduits. Show location of anchor bolts.

4, Include details of equipment assemblies. Indicate dimensions, weights, loads, required

clearances, method of field assembly, and location and size of each field connection.

Include list of materials.

Include single-line diagram.

Include control power wiring diagrams.

Include copy of nameplate.

Switchgear Ratings:

Lo

Voltage.
Continuous current.
Short-circuit rating.
BIL.

o o

10. Relay settings.
11.  Interface data with monitoring or control network.
12.  Wiring Diagrams: For each switchgear assembly, include the following:

a. Power, signal, and control wiring.

b. Three-line diagrams of current and future secondary circuits, showing device
terminal numbers and internal diagrams.

c. Schematic control diagrams.

d. Diagrams showing connections of component devices and equipment.

1.4 INFORMATIONAL SUBMITTALS
A.  Coordination Drawings:

1. Dimensioned concrete base, outline of switchgear, conduit entries, and grounding
equipment locations.

B. Qualification Data: For testing agency.
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C. Source quality-control reports.

=

Field quality-control reports.

E. Warranty Information: Provide 2 year warranty from date of Substantial Completion.

1.5 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For switchgear and switchgear components to include in
emergency, operation, and maintenance manuals.

a. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

b. Time-current curves, including selectable ranges for each type of overcurrent
protective device.

c. Record as-left set points of adjustable devices.

1.6 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Accredited by NETA.

1. Testing Agency's Field Supervisor: Certified by the InterNational Electrical Testing
Association or the National Institute for Certification in Engineering Technologies to
supervise on-site testing specified in "Field Quality Control" Article.

1.7 MANUFACTURERS

A.  The pad mounted switchgears shall be as follows: UGS-5A-1 four (4) ways, one (1) load
interrupter switch, three (3) fault interrupter switches and UGS-5A-2 with three (3) ways, one (1)
load interrupter switch, two (2) fault interrupter switches as manufactured by:

S&C Vista Underground Distribution Switchgear
Trayer Engineering Corporation

Eaton/Cooper Power Series

Approved Equal

b s

1.8 GENERAL DESCRIPTION

A.  The pad mounted switchgear shall consist of a gas-tight tank containing SFs gas. Load-interrupter
switches and resettable fault interrupters with visible open gaps and integral visible grounds,
sensing, low-voltage compartment/enclosure, microprocessor-based overcurrent control for the
fault interrupters. Load-interrupter switch terminals shall be equipped with bushings rated 600
amperes continuous, and fault-interrupter terminals shall be equipped with bushing wells rated

PAD MOUNTED MEDIUM VOLTAGE DISTRIBUTION SWITCHGEAR 261300.01 -3



Virgin Island Water & Power Authority

Underground Electrical Construction Project
Feeder 5A

St. Thomas, U.S.V.1.

200 amperes continuous or bushings rated 600 amperes continuous (as required and as indicated
on drawings) to provide for elbow connection. Manual operating mechanisms and viewing
windows shall be located on the opposite side of the tank from the bushings and bushing wells,
so that operating personnel shall not be required to perform any routine operations in close
proximity to high-voltage elbows and cables.

1.9 RATINGS
The ratings for the integrated switchgear shall be as designated below:

Frequency, Hz: 60

Short-Circuit Current, Amperes, RMS, Symmetrical: 25,000

Voltage Class, kV: 15.5

Maximum Voltage kV: 15.5

BIL Voltage, kV: 95

Main Bus Continuous Current, Amperes: 600

Three-Pole Load-Interrupter Switches. Continuous Current, Amperes: 600

Load Dropping Current, Amperes: 600

Fault Closing Current, Duty-Cycle, Three-Time, Amperes, RMS, Symmetrical: 25,000

1.10 CERTIFICATION OF RATINGS

A.  The manufacturer of the switchgear shall be completely and solely responsible for the
performance of the load-interrupter switch and fault interrupter as well as the complete integrated
assembly as rated.

B.  The manufacturer shall furnish, upon request, certification of ratings of the load-interrupter
switch, fault interrupter, and the integrated switchgear assembly consisting of switches and fault
interrupters in combination with the gas-tight tank.

1.11 COMPLIANCE WITH STANDARDS AND CODES:
The switchgear shall conform to or exceed the applicable requirements of the following standards
and codes:

A.  The applicable portions of ANSI C57.12.28, covering enclosure integrity for pad-mounted
equipment.

B.  The applicable portions of ANSI C37.71, ANSI C37.72, ANSI C37.73, IEC 56, and IEC 265-1
(Class A), which specify test procedures and sequences for the load-interrupter switches, fault
interrupters, and the complete switchgear assembly.
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PART 2 - CONSTRUCTION

2.1 SFe-GAS INSULATION
A.  The SFs gas shall conform to ASTM D2472.
B.  The switchgear shall be filled with SFe gas to a pressure of 7 psig at 68° F.

C.  The gas-tight tank shall be evacuated prior to filling with SFs gas to minimize moisture in the
tank.

D.  The switchgear shall withstand system voltage at a gas pressure of 0 psig at 68° F.
E. A gas-fill valve shall be provided.

F. A temperature-compensated pressure gauge shall be provided that is color coded to show the
operating range. The gauge shall be mounted inside the gas-tight tank (visible through a large
viewing window) to provide consistent pressure readings regardless of the temperature or altitude
at the installation site.

2.2 GAS-TIGHT TANK
A.  The tank shall be submersible and able to withstand up to 10 feet of water over the base.

B.  The tank shall be of welded construction and shall be made of 7-gauge mild steel.

C. A means of lifting the tank shall be provided.

23 GAS-TIGHT TANK FINISH

A.  To remove oils and dirt, to form a chemically and anodically neutral conversion coating to
improve the finish-to-metal bond, and to retard underfilm propagation of corrosion, mild-steel
surfaces shall undergo a thorough pretreatment process comprised of a fully automated system of
cleaning, rinsing, phosphatizing, sealing, drying, and cooling, before any protective coatings are
applied. By utilizing an automated pretreatment process, the mild-steel surfaces of the gas-tight
tank shall receive a highly consistent thorough treatment, eliminating fluctuations in reaction time,
reaction temperature, and chemical concentrations.

B.  After pretreatment, protective coatings shall be applied that shall help resist corrosion and protect
the mild-steel surfaces of the gas-tight tank. To establish the capability to resist corrosion and
protect the mild steel, representative test specimens coated by the manufacturer's finishing system
shall satisfactorily pass the following tests:

1. 1500 hours of exposure to salt-spray testing per ASTM B 117 with:
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a. Underfilm corrosion not to extend more than 1/32 in. from the scribe, as evaluated
per ASTM D 1645, Procedure A, Method 2 (scraping); and
b. Loss of adhesion from bare metal not to extend more than 1/8 in. from the scribe.

2. 1000 hours of humidity testing per ASTM D 4585 using the Cleveland Condensing Type
Humidity Cabinet, with no blistering as evaluated per ASTM D 714.

3. Crosshatch-adhesion testing per ASTM D 3359 Method B, with no loss of finish. Certified
test abstracts substantiating the above capabilities shall be furnished upon request.

C.  The finish shall be inspected for scuffs and scratches. Blemishes shall be touched up by hand to
restore the protective integrity of the finish.

D.  The finish shall be indoor light gray, satisfying the requirements of ANSI Standard Z55.1 for No.
61.

2.4 VIEWING WINDOWS

A.  Each load-interrupter switch shall be provided with a large viewing window at least 6 inches by
12 inches to allow visual verification of the switch-blade position (closed, open, and grounded)
while shining a flashlight on the blades.

B.  Each fault interrupter shall be provided with a large viewing window at least 6 inches by 12 inches
to allow visual verification of the disconnect-blade position (closed, open, and grounded) while
shining a flashlight on the blades.

C.  Viewing windows shall be located on the opposite side of the gear from the bushings and bushing
wells so that operating personnel shall not be required to perform any routine operations in close
proximity to high-voltage elbows and cables.

D. A cover shall be provided for each viewing window to prevent operating personnel from viewing
the flash which may occur during switching operations.

2.5 HIGH-VOLTAGE BUS

A.  Bus and interconnections shall withstand the stresses associated with short-circuit cur-rents up
through the maximum rating of the switchgear.

B.  Before installation of aluminum bus, all electrical contact surfaces shall first be pre-pared by

machine-abrading to remove any oxide film. Immediately after this operation, the electrical
contact surfaces shall be coated with a uniform coating of an oxide inhibitor and sealant.

2.6 PROVISIONS FOR GROUNDING

A.  One ground-connection pad shall be provided on the gas-tight tank of the switchgear.
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The ground-connection pad shall be constructed of stainless steel and welded to the gas-tight tank,
and shall have a short- circuit rating equal to that of the switchgear.

Provide on enclosure ground pad.

CONNECTIONS

Load-interrupter switches shall be equipped with 600-ampere bushings, or 200-amper busing
wells, and fault interrupters shall be equipped with 200-ampere bushing wells, or 600-ampere
bushings (refer to drawings for specific ampere ratings of load interrupters and fault interrupters).
Bushings and bushing wells shall be located on one side of the gear to reduce the required
operating clearance.

BUSHINGS AND BUSHING WELLS

Bushings and bushing wells shall conform to ANSI/IEEE Standard 386.

Bushings and bushing wells shall include a semiconductive coating.

Bushings and bushing wells shall be mounted in such a way that the semiconductive coating is
solidly grounded to the gas- tight tank.

PART 3 - BASIC COMPONENTS

3.1

A.

B.

C.

D.

LOAD-INTERRUPTER SWITCHES

The three-phase, group-operated load-interrupter switches shall have a three-time and ten-time
duty-cycle fault-closing rating as specified under "Ratings." This rating defines the ability to close
the switch the designated number of times against a three-phase fault with asymmetrical (peak)
current in at least one phase equal to the rated value, with the switch remaining operable and able
to carry and interrupt rated current. Certified test abstracts establishing such ratings shall be
furnished upon request.

Each switch shall be provided with an integral ground position that is readily visible through the
viewing window to eliminate the need for cable handling and exposure to high voltage to ground
the equipment.

The ground position shall have a three-time and ten-time duty-cycle fault-closing rating.

The switch shall be provided with an open position that is readily visible through the viewing
window to eliminate the need for cable handling and exposure to high voltage to establish a visible

gap.
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The open gaps of the switch shall be sized to allow cable testing through a feedthru bushing or
the back of the elbow.

FAULT INTERRUPTERS

Fault interrupters shall have a three-time and ten-time duty-cycle fault-closing and fault
interrupting rating as specified under "Ratings." This rating defines the fault interrupter's ability
to close the designated number of times against a three-phase fault with asymmetrical (peak)
current in at least one phase equal to the rated value and clear the resulting fault current, with the
interrupter remaining operable and able to carry and interrupt rated current. Certified test abstracts
establishing such ratings shall be furnished upon request.

The fault interrupter shall be provided with a disconnect with an integral ground position that is
readily visible through the viewing window to eliminate the need for cable handling and exposure
to high voltage to ground the equipment.

The ground position shall have a three-time and ten-time duty-cycle fault-closing rating.

The disconnect shall be provided with an open position that is readily visible through the viewing
window, eliminating the need for cable handling and exposure to high volt-age to establish a
visible gap.

The fault interrupter, including its three-position disconnect, shall be a single integrated design so
that operation between the closed and open positions or the open and grounded positions is
accomplished with a single, intuitive movement.

The open gaps of the disconnect shall be sized to allow cable testing through a feed thru bushing
or the back of the elbow.

An internal indicator shall be provided for each fault interrupter to show when it is in the tripped
condition. The indicator shall be clearly visible through the viewing window.
OPERATING MECHANISMS

Load-interrupter switches and fault interrupters shall be operated by means of a quick-make,
quick-break mechanism.

The manual handle shall charge the operating mechanism for closing, opening, and grounding of
the switches and fault interrupters.

A single, integrated operating mechanism shall fully operate each fault interrupter or load
interrupter switch in a continuous movement, so that additional operations are not required to
establish open or grounded positions.

Operating mechanisms shall be equipped with an operation selector to prevent inadvertent
operation from the closed position directly to the grounded position, or from the grounded position
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directly to the closed position. The operation selector shall require physical movement to the
proper position to permit the next operation.

E. Operating shafts shall be padlockable in any position to prevent operation.

F. The operation selector shall be padlockable to prevent operation to the grounded position.

Q

The operating mechanism shall indicate switch position which shall be clearly visible from the
normal operating position.

34 OVERCURRENT CONTROL
A. A microprocessor-based overcurrent control shall be provided to initiate fault interruption.

B.  The control shall be mounted in a watertight enclosure. The control shall be removable in the field
without taking the gear out of service.

C. Control settings shall be field-programmable using a personal computer connected via a data port
to the control. The data port shall be accessible from the exterior of the enclosure. Neither external
power nor energization of the gear shall be required to set or alter control settings.

D.  Power and sensing for the control shall be supplied by integral current transformers.

E. The minimum total clearing time (from initiation of the fault to total clearing) for fault interruption
shall be 40 milliseconds (2.4 cycles) at 60 hertz.

F. The control shall feature time-current characteristic (TCC) curves including standard E speed, K-
speed, coordinating-speed tap, coordinating-speed main, and relay curves per IEEE C37.112-
1996. Coordinating-speed tap curves shall optimize coordination with load-side weak-link/backup
current-limiting fuse combinations, and coordinating-speed main curves shall optimize
coordination with tap-interrupter curves and upstream feeder breakers.

G.  The standard E-speed curve shall have phase-overcurrent settings ranging from 25E through
400E. The standard K-speed curve shall have phase-overcurrent settings ranging from 25K
through 200K. The coordinating-speed tap curve shall have phase-overcurrent and independent
ground-overcurrent settings ranging from 50 amperes through 400 amperes. The coordinating-
speed main curve shall have phase-overcurrent settings ranging from 100 amperes through 800
amperes and independent ground- overcurrent settings ranging from 100 amperes through 400
amperes.

H.  Time-current characteristic curves shall conform to the following IEEE C37.112-1996 IEEE
Standard Inverse-Time Characteristic Equations for Overcurrent Relays: U.S. Moderately Inverse
Curve Ul, U.S. Inverse Curve U2, U.S. Very Inverse Curve U3, U.S. Extremely Inverse Curve
U4, U.S. Short-Time Inverse Curve U5, LE.C. Class A Curve (Standard Inverse) C1, LE.C. Class
B Curve (Very Inverse) C2, LE.C. Class C Curve (Extremely Inverse) C3, LE.C. Long-Time
Inverse Curve C4, and I.E.C. Short-Time Inverse Curve C5.
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The control shall have field-adjustable instantaneous-trip settings (0.2 kA through 6 kA) and
definite-time delay settings (32 ms through 96 ms for coordinating-speed tap and 64 ms through
128 ms for coordinating-speed main), to allow tailoring of the coordinating-speed tap and
coordinating-speed main curves to the application.

Event records shall be easily extractable from the control using a personal computer connected to
the data port.

LOW-VOLTAGE COMPARTMENT/ENCLOSURE AND COMPONENTS

The low-voltage compartment/enclosure shall be a separate, grounded structure, and shall allow
and/or maintenance without exposure to medium voltage. The low-voltage compartment shall be
mounted on the outside of the pad-mounted enclosure.

All low-voltage components, including the batteries, shall operate over the temperature range
of -40° C to +65° C.

To guard against unauthorized or inadvertent entry, the low-voltage compartment/enclosure
shall not have any externally accessible hardware.

The low-voltage compartment/enclosure shall include appropriate vents to prevent moisture
buildup. Vents shall be screened and filtered to prevent entry of insects and shall be mounted
to prevent rain entry and to minimize entry of dust into the enclosure.

Low-voltage wiring, except for short lengths, such as connections to terminal blocks, shall be
shielded for isolation for medium voltage.

The low-voltage compartment/enclosure shall be made of 14-gauge mild steel.

Single-point grounding methods shall be used on cabling between the tank and the low-
voltage enclosure to protect electronic components from damage under surge and transient
conditions.

VOLTAGE INDICATION

Voltage indication with provisions for low voltage phasing shall be provided for each load-
interrupter switch and fault interrupter by means of capacitive taps on the bushings, eliminating
the need for cable handling and exposure to high voltage to test the cables for voltage and phasing.
This feature shall include a flashing liquid-crystal display to indicate the presence of voltage for
each phase, and a solar panel to supply power for testing of the complete voltage-indication circuit
and phasing circuit.

The voltage-indication feature shall be mounted on the covers for the viewing windows, on the
opposite side of the gear from the bushings and bushing wells, so that operating personnel shall
not be required to perform any routine operations in close proximity to high-voltage elbows and
cables.
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PART 4 - SWITCHGEAR STYLE

4.1 PAD-MOUNTED STYLE

A.  The gas-tight tank shall be made of 7-gauge mild-steel.

w

The switchgear shall conform to or exceed the requirements of applicable portions of IEC 298,
Appendix AA covering arc resistance.

C. Enclosure

1. The switchgear shall be provided with a pad-mounted enclosure suitable for installation of
the gear on a concrete pad.
2. The pad-mounted enclosure shall be separable from the switchgear to allow clear access to

the bushings and bushing wells for cable termination.

The basic material shall be 14-gauge hot-rolled, pickled and oiled steel sheet.

4, The enclosure shall be provided with removable front and back panels, and hinged lift-up
roof sections for access to the operating and termination compartments. Each roof section
shall have a retainer to hold it in the open position.

W

5. Lift-up roof sections shall overlap the panels and shall have provisions for pad-locking that
incorporate a means to protect the padlock shackle from tampering.
6. The base shall consist of continuous 90-degree flanges, turned inward and welded at the

corners, for bolting to the concrete pad.

7. Panel openings shall have 90-degree flanges, facing outward, that shall provide strength
and rigidity as well as deep overlapping between panels and panel openings to guard against
water entry.

8. For bushings rated 600 amperes continuous, the termination compartment shall be of an
adequate depth to accommodate encapsulated surge arresters mounted on 600-ampere
elbows having 200-ampere interfaces.

9. For bushing wells rated 200 amperes continuous, the termination compartment shall be of
an adequate depth to accommodate 200-ampere elbows mounted on feed thru inserts.

10.  An instruction manual holder shall be provided.

11.  Non-removable lifting tabs shall be provided.

D. ENCLOSURE FINISH

1. All exterior welded seams shall be filled and sanded smooth for neat appearance.
Toremove oils and dirt, to form a chemically and anodically neutral conversion coating
to improve the finish-to-metal bond, and to retard underfilm propagation of corrosion,
all surfaces shall undergo a thorough pretreatment process comprised of a fully
automated system of cleaning, rinsing, phosphatizing, sealing, drying, and cooling,
before any protective coatings are applied. By utilizing an automated pretreatment
process, the enclosure shall receive a highly consistent thorough treatment, eliminating
fluctuations in reaction time, reaction temperature, and chemical concentrations.

3. After pretreatment, protective coatings shall be applied that shall help resist corrosion
and protect the steel enclosure. To establish the capability to resist corrosion and
protect the enclosure, representative test specimens coated by the manufacturer's
finishing system shall satisfactorily pass the following tests:
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a. 4000 hours of exposure to salt-spray testing per ASTM B 117 with:

1)  Underfilm corrosion not to extend more than 1/32 in. from the scribe, as
evaluated per ASTM D 1645, Procedure A, Method 2 (scraping); and

2) Loss of adhesion from bare metal not to extend more than 1/8 in. from the
scribe.

b. 1000 hours of humidity testing per ASTM D 4585 using the Cleveland
Condensing Type Humidity Cabinet, with no blistering as evaluated per ASTM
D714.

C. 500 hours of accelerated weathering testing per ASTM G 53 using lamp UVB-
313, with no chalking as evaluated per ASTM D 659, and no more than 10%
reduction of gloss as evaluated per ASTM D 523.

d. Crosshatch-adhesion testing per ASTM D 3359 Method B, with no loss of
finish.

e. 160-inch-pound impact, followed by adhesion testing per ASTM D 2794, with
no chipping or cracking.

f. 3000 cycles of abrasion testing per ASTM 4060, with no penetration to the
substrate. Certified test abstracts substantiating the above capabilities shall be
furnished upon request.

4, The finish shall be inspected for scuffs and scratches. Blemishes shall be touched up by
hand to restore the protective integrity of the finish.
5. The finish shall be olive green, Munsell 7GY3.29/1.5.

PART 5 - LABELING

5.1

52

A.

HAZARD-ALERTING SIGNS

The exterior of the pad-mounted enclosure shall be provided with "Warning-Keep Out-Hazardous
Voltage Inside-Can Shock, Burn, or Cause Death" signs.

Each unit of switchgear shall be provided with a "Danger-Keep Away-Hazardous Voltage-Will
Shock, Burn, or Cause Death" sign. The text shall further indicate that operating personnel must
know and obey the employer’s work rules, know the hazards involved, and use proper protective
equipment and tools to work on this equipment.

NAMEPLATES, RATINGS LABELS, AND CONNECTION DIAGRAMS

Each unit of switchgear shall be provided with a nameplate indicating the manufacturer's name,
catalog number, model number, date of manufacture, and serial number.

Each unit of switchgear shall be provided with a ratings label indicating the following: voltage
rating; main bus continuous current rating; short-circuit rating; fault-interrupter ratings including
interrupting and duty-cycle fault-closing; and load-interrupter switch ratings including duty-cycle
fault-closing and short-time.
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PART 6 - ACCESSORIES

6.1 A USB cable kit shall be provided for connecting an overcurrent control to a user-furnished
personal computer.

PART 7 - EXECUTION

7.1 EXAMINATION

A.  Upon delivery of switchgear and prior to unloading, inspect equipment for damage.

1. Examine tie rods and chains to verify they are undamaged and tight and that blocking and
bracing are tight.

2. Verify that there is no evidence of load shifting in transit and that readings from
transportation shock recorders, if equipped, are within manufacturer's recommendations.

3. Examine switchgear for external damage, including dents or scratches in doors and sill,
and termination provisions.

4., Compare switchgear and accessories received with the bill of materials to verify that the
shipment is complete. Verify that switchgear and accessories conform to the manufacturer's
quotation and Shop Drawings. If the shipment is not complete or does not comply with
project requirements, notify the manufacturer in writing immediately.

5. Unload switchgear, observing packing label warnings and handling instructions.

6. Open compartment doors and inspect components for damage or displaced parts, loose or
broken connections, cracked or chipped insulators, bent mounting flanges, dirt or foreign
material, and water or moisture.

B.  Handling:

1. Handle switchgear, according to manufacturer's recommendations; avoid damage to the
enclosure, termination compartments, base, frame, and internal components. Do not
subject switchgear to impact, jolting, jarring, or rough handling.

2. Transport switchgear upright to avoid internal stresses on equipment mounting assemblies.
Do not tilt or tip switchgear.

3. Use spreaders or a lifting beam to obtain a vertical lift and to protect switchgear from straps
bearing against the enclosure. Lifting cable pull angles may not be greater than 15 degrees
from vertical.

4. Do not damage structure when handling switchgear.

C. Storage:
1. Switchgear may be stored outdoors. If possible, store switchgear at final installation

locations on concrete pads. If dry concrete surfaces are not available, use pallets of
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adequate strength to protect switchgear from direct contact with the ground. Ensure
switchgear is level.

2. Protect switchgear from physical damage. Do not store switchgear in the presence of
corrosive or explosive gases.
3. Store switchgear with compartment doors closed.

D.  Examine roughing-in of conduits and grounding systems to verify the following:
1. Wiring entries comply with layout requirements.
2. Entries are within conduit-entry tolerances specified by manufacturer and no feeders have
to cross section barriers to reach load or line lugs.
E.  Pre-Installation Checks:
1. Verify removal of any shipping bracing after placement.
F. Verify that ground connections are in place and that requirements in Section 260526 "Grounding
and Bonding for Electrical Systems" have been met. Maximum ground resistance shall be 5 ohms

at switchgear location.

G.  Proceed with installation only after unsatisfactory conditions have been corrected.

7.2 SWITCHGEAR INSTALLATION (BY CONTRACTOR)
A.  Comply with NECA 1.
B.  Equipment Mounting:
1. Install switchgear on cast-in-place concrete equipment base(s).
C.  Install level and plumb, tilting less than 1.5 degrees when energized.
D.  Maintain minimum clearances and workspace at equipment according to manufacturer's written
instructions and NFPA 70.
7.3 CONNECTIONS (BY CONTRACTOR)

A.  Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

1. For counterpoise, use tinned bare copper cable not smaller than No. 4/0 AWG, buried not
less than 18 inches below grade interconnecting the grounding electrodes. Bond surge
arrester and neutrals directly to the switchgear enclosure and then to the grounding
electrode system with bare copper conductors, sized as shown. Keep lead lengths as short
as practicable with no kinks or sharp bends.

2. Equipment connections shall not be smaller than No. 4/0 AWG.
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3. Make joints in grounding conductors and loops by exothermic weld or compression
connector.

4. Terminate all grounding and bonding conductors on a common equipment grounding
terminal on the switchgear enclosure.

5. Complete the switchgear grounding and surge protector connections prior to making any

other electrical connections.
Terminate medium-voltage cables in incoming section of switchgear according to Section 260513
"Medium-Voltage Cables."
SIGNS AND LABELS (BY CONTRACTOR)

Comply with the installation requirements for labels and signs specified in Section 260553
"Identification for Electrical Systems."

Install warning signs as required to comply with OSHA 29 CFR 1910.269.

FIELD QUALITY CONTROL (BY CONTRACTOR)

Testing Agency: Contractor shall engage a qualified testing agency to perform tests and
inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative for startup
services and to program relays.

General Field Testing Requirements:

1. Comply with the provisions of NFPA 70B, "Testing and Test Methods" chapter.

2. Perform each visual and mechanical inspection and electrical test. Certify compliance with
test parameters.

3. After installing switchgear but before primary is energized, verify that grounding system
at the switchgear is tested at the specified value or less.

4. After installing switchgear and after electrical circuitry has been energized, test for

compliance with requirements.
Medium-Voltage Switchgear Field Tests:
1. Visual and Mechanical Inspection:

a. Inspect bolted electrical connections using calibrated torque-wrench method
according to manufacturer's published data or NETA ATS, Table 100.12. Bolt-
torque levels shall be according to manufacturer's published data. In the absence of
manufacturer's published data, use NETA ATS, Table 100.12. Investigate values
that deviate from those of similar bolted connections by more than 50 percent of the
lowest value.

b. Confirm correct operation and sequencing of electrical and mechanical interlock
systems.
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1) Attempt closure on locked-open devices. Attempt to open locked-closed
devices.
2) Make key exchange with devices operated in off-normal positions.

Electrical Tests:

d.
e.

Inspect bolted electrical connections using a low-resistance ohmmeter to compare
bolted resistance values to values of similar connections. Investigate values that
deviate from those of similar bolted connections by more than 50 percent of the
lowest value.

Perform dc voltage insulation-resistance tests on each bus section, phase-to-phase
and phase-to-ground, for one minute. If the temperature of the bus is other than plus
or minus 20 deg C, adjust the resulting resistance as provided in NETA ATS, Table
100.11.

1) Insulation-resistance values of bus insulation shall be according to
manufacturer's published data. In the absence of manufacturer's published
data, comply with NETA ATS, Table 100.1. Investigate and correct values of
insulation resistance less than manufacturer's recommendations or
NETA ATS, Table 100.1.

2) Do not proceed to the dielectric withstand voltage tests until insulation-
resistance levels are raised above minimum values.

Perform a dielectric withstand voltage test on each bus section, each phase-to-
ground with phases not under test grounded, according to manufacturer's published
data. If manufacturer has no recommendation for this test, it shall be conducted
according to NETA ATS, Table 100.2. Apply the test voltage for one minute.

1)  If no evidence of distress or insulation failure is observed by the end of the
total time of voltage application during the dielectric withstand test, the test
specimen is considered to have passed the test.

Perform system function tests according to "System Function Tests" Article.
Verify operation of space heaters.

Microprocessor-Based Protective Relay Field Tests:

1.

Visual and Mechanical Inspection:

a.

I

Record model number, style number, serial number, firmware revision, software
revision, and rated control voltage.

Verify operation of light-emitting diodes, display, and targets.

Record passwords for each access level.

Clean the front panel and remove foreign material from the case.

Check tightness of connections.

Verify that the frame is grounded according to manufacturer's instructions.

Set the relay according to results in approved Coordination Study.

Download settings from the relay. Print a copy of the settings for the report and
compare the settings to those specified in the coordination study.

PAD MOUNTED MEDIUM VOLTAGE DISTRIBUTION SWITCHGEAR 261300.01 - 16



Vo AeYINEY Virgin Island Water & Power Authority
E:i | il |§i Underground Electrical Construction Project
R ol Feeder 5A

on

St. Thomas, U.S.V.1.

2. Electrical Tests:

a. Perform insulation-resistance tests from each circuit to the grounded frame
according to manufacturer's published data.

b. Apply voltage or current to analog inputs, and verify correct registration of the relay
meter functions.

c. Functional Operation: Check functional operation of each element used in the
protection scheme.

d. Control Verification:

1)  Functional Tests:

a) Check operation of all active digital inputs.

b)  Check output contacts or silicone-controlled rectifiers, preferably by
operating the controlled device, such as circuit breaker, auxiliary relay,
or alarm.

c) Check internal logic functions used in protection scheme.

d)  Upon completion of testing, reset min/max recorders, communications
statistics, fault counters, sequence-of-events recorder, and event
records.

7.6 SYSTEM FUNCTION TESTS (By Contractor)

A.  System function tests shall prove the correct interaction of sensing, processing, and action
devices. Perform system function tests after "Field Quality Control" tests have been completed
and all components have passed specified tests.

1. Develop test parameters and perform tests for evaluating performance of integral
components and their functioning as a complete unit within design requirements and
manufacturer's published data.

2. Verify the correct operation of interlock safety devices for fail-safe functions in addition
to design function.
3. Verify the correct operation of sensing devices, alarms, and indicating devices.
7.7 DEMONSTRATION (By Contractor)

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain systems.

END OF SECTION 2613.00.01
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SECTION 311000 - SITE CLEARING

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Protecting existing vegetation to remain.

2. Removing existing vegetation.

3. Clearing and grubbing.

4. Removing above- and below-grade site improvements.
5. Temporary erosion and sedimentation control.
DEFINITIONS

Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.

Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas,
surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the
surface soil can be subsoil.

Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, pervious,
and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of
subsoil, clay lumps, gravel, and other objects larger than 2 inches in diameter; and free of
weeds, roots, toxic materials, or other nonsoil materials.

Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other
vegetation to be protected during construction and indicated on Drawings.

Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected
during construction and indicated according to requirements in Section 015639 "Temporary

Tree and Plant Protection."

Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

SITE CLEARING 311000 - 1
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1.4 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

1.5 MATERIAL OWNERSHIP
A.  Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared
materials shall become Contractor's property and shall be removed from Project site.
1.6 INFORMATIONAL SUBMITTALS
A.  Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and
site improvements that establishes preconstruction conditions that might be misconstrued as
damage caused by site clearing.
1. Use sufficiently detailed photographs or video recordings.
2. Include plans and notations to indicate specific wounds and damage conditions of each
tree or other plant designated to remain.

1.7 FIELD CONDITIONS

A.  Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed trafficways if required by Owner or

authorities having jurisdiction.

B.  Improvements on Private Property’s: Authority for performing site clearing indicated on private
property will be obtained by VIWAPA before award of Contract.

1. Do not proceed with work on private property until directed by Project Manager.

C.  Salvageable Improvements: Carefully remove items indicated to be salvaged and store at a
location as directed by Projected Manager

D.  Utility Locator Service: Notify: Note: Presently in the USVI, this is no formal Call Before You
Dig Program, Contractor is responsible to formally call all potential utility providers.

E. Do not commence site clearing operations until temporary erosion- and sedimentation-
control and plant-protection measures are in place.

F. Tree- and Plant-Protection Zones: Protect according to requirements in Section 015639
"Temporary Tree and Plant Protection."
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PART 2 - PRODUCTS

2.1

A.

MATERIALS

Satisfactory Soil Material: Requirements for satisfactory soil material are specified in
Section 312000 "Earth Moving."

1. Obtain approved borrow soil material off-site when satisfactory soil material is not
available on-site.

PART 3 - EXECUTION

3.1

A.

B.

C.

32

A.

B.

C.

D.

33

A.

PREPARATION

Protect and maintain benchmarks and survey control points from disturbance during
construction.

Verify that trees, shrubs, and other vegetation to remain or to be relocated have been flagged
and that protection zones have been identified and enclosed according to requirements in
Section 015639 "Temporary Tree and Plant Protection."”

Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

TEMPORARY EROSION AND SEDIMENTATION CONTROL

Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways,
according to erosion- and sedimentation-control Drawings and requirements of authorities
having jurisdiction, and in accordance with FEMA/EHP/DPNR/CZM requirements.

Verify that flows of water redirected from construction areas or generated by construction
activity do not enter or cross protection zones.

Inspect, maintain, and repair erosion- and sedimentation-control measures during construction
until permanent vegetation has been established.

Remove erosion and sedimentation controls, and restore and stabilize areas disturbed during
removal.

TREE AND PLANT PROTECTION

Protect trees and plants remaining on-site according to requirements in Section 015639
"Temporary Tree and Plant Protection."

SITE CLEARING 311000 - 3
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Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are
damaged by construction operations according to requirements in Section 015639 "Temporary
Tree and Plant Protection."”

EXISTING UTILITIES

Existing utilities (Water, Sanitary, Communications, Storm, Etc.)

1. Utilities shall be located using Ground Penetrating Radar (GPR)

Interrupting Existing Ultilities: Do not interrupt existing utilities unless permitted under the

following conditions and then only after arranging to provide temporary utility services
according to requirements indicated:

I. Notify Project Manager no less than seven (7) days in advance of proposed utility
interruptions.

2. Do not proceed with utility interruptions without Project Manager’s written permission.

CLEARING AND GRUBBING

Remove obstructions, trees, shrubs, and other vegetation to permit installation of new
construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.

2. Grind down stumps and remove roots larger than 3 inches in diameter, obstructions, and
debris to a depth of 24 inches below exposed subgrade.

3. Use only hand methods or air spade for grubbing within protection zones.

4. Chip removed tree branches and dispose of off-site.

Fill depressions caused by clearing and grubbing operations with satisfactory soil material
unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and
compact each layer to a density equal to adjacent original ground.

SITE IMPROVEMENTS

Remove existing above- and below-grade improvements as indicated and necessary to facilitate
new construction.

Remove slabs, paving, curbs, gutters, and aggregate base as required.
1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along

line of existing pavement to remain before removing adjacent existing pavement. Saw-cut
faces vertically.
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2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust
coating, following coating manufacturer's written instructions. Keep paint off surfaces
that will remain exposed.

3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A.  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste
materials including trash and debris, and legally dispose of them.

B.  Separate recyclable materials produced during site clearing from other nonrecyclable materials.
Store or stockpile without intermixing with other materials, and transport them to recycling

facilities. Do not interfere with other Project work.

C.  All construction debris shall be handled, managed and disposed of in accordance with
FEMA/EHP/DPNR/CZM requirements.

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Excavating and filling for rough grading the Site.

Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, and plants.
Drainage course for concrete slabs-on-grade.

Subbase course for concrete walks and pavements.

Subbase course and base course for asphalt paving.

Subsurface drainage backfill for walls and trenches.

Excavating and backfilling trenches for utilities and pits for buried utility structures.
Excavating well hole to accommodate elevator-cylinder assembly.

PN RN =

Related Requirements:

1. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling
topsoil, and removal of above- and below-grade improvements and utilities.

2. Section 329200 "Turf and Grasses" for finish grading in turf and grass areas, including
preparing and placing planting soil for turf areas.

UNIT PRICES

Rock Measurement: Volume of rock actually removed, measured in original position, but not to
exceed the following. Unit prices for rock excavation include replacement with approved
materials.

1. 24 inches outside of concrete forms other than at footings.

2. Outside dimensions of concrete walls indicated to be cast against rock without forms or
exterior waterproofing treatments.

3. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or duct
bank.

DEFINITIONS

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

EARTH MOVING 312000 - 1
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1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill a trench.

B.  Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

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

E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward
capillary flow of pore water.

F. Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Project Manager. Authorized additional
excavation and replacement material will be paid for according to Contract provisions for

changes in the Work.
2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length.
3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated

lines and dimensions without direction by Project Manager. Unauthorized excavation, as
well as remedial work directed by Project Manager, shall be without additional
compensation.

G.  Fill: Soil materials used to raise existing grades.

H.  Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders
of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for trench, and pit
excavation that cannot be removed by rock-excavating equipment equivalent to the following in
size and performance ratings, without systematic drilling, ram hammering, ripping, or blasting,
when permitted:

1. Equipment for Trench, and Pit Excavation: Late-model, track-mounted hydraulic
excavator; equipped with a 42-inch- maximum-width, short-tip-radius rock bucket; rated
at not less than 138-hp flywheel power with bucket-curling force of not less than 28,700
Ibf and stick-crowd force of not less than 18,400 Ibf with extra-long reach boom.

2. Equipment for Bulk Excavation: Late-model, track-mounted loader; rated at not less than
230-hp flywheel power and developing a minimum of 47,992-1bf breakout force with a
general-purpose bare bucket.

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

J. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete
pavement or a cement concrete or hot-mix asphalt walk.
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Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill
immediately below subbase, drainage fill, drainage course, or topsoil materials.

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

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct pre-excavation conference at Project site or via conference
call as directed by Project Manager.

1. Review methods and procedures related to earthmoving, including, but not limited to, the
following:
a Personnel and equipment needed to make progress and avoid delays.
b. Coordination of Work with utility locator service.
c. Coordination of Work and equipment movement with the locations of tree- and
plant-protection zones.
d. Extent of trenching by hand or with air spade.
e. Field quality control
f. Methods required for Vibration Mitigation.
ACTION SUBMITTALS

Product Data: For each type of the following manufactured products required:

1.
2.
3.

Geotextiles.
Controlled low-strength material, including design mixture.
Warning tapes.

Samples for Verification: For the following products, in sizes indicated below:

1.
2.

Geotextile: 12 by 12 inches.
Warning Tape: 12 inches long; of each color.

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified testing agency.

Material Test Reports: For each on-site soil material proposed for backfill as follows:

1.
2.

Classification according to ASTM D2487.
Laboratory compaction curve according to ASTM D1557.

Seismic survey report from seismic survey agency.

EARTH MOVING 312000 - 3
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Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction
and site improvements, including finish surfaces that might be misconstrued as damage caused
by earth-moving operations. Submit before earth moving begins.

FIELD CONDITIONS

Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during earth-moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from VIWAPA, authorities having jurisdiction, VIDPW and local
Police Department.

2. Provide alternate routes around closed or obstructed traffic ways if required by
VIWAPA, VIDPW or authorities having jurisdiction.

Improvements on Private Property: Authority for performing earth moving indicated on private
property will be obtained by VIWAPA before award of Contract.

1. Do not proceed with work on adjoining property until directed by Project Manager.

Do not commence earth-moving operations until plant-protection measures specified in
Section 015639 "Temporary Tree and Plant Protection" are in place.

The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

Nk =

Do not direct vehicle or equipment exhaust towards protection zones.

Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

PART 2 - PRODUCTS

2.1

A.

SOIL MATERIALS

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

EARTH MOVING 312000 - 4
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Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to
ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches in
any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

L. Liquid Limit: 6 maximum.
2. Plasticity Index: 30 maximum.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a
1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

Base Course: Aggregate Base Course: Naturally or artificially graded mixture of natural or
crushed gravel, crushed stone and sand conforming to the following gradation from the Federal
Highway Administration Standard Specifications for Construction of Roads and Bridges FP-14:

Table 703-2

Target Value Ranges for Subbase and Base Gradation

Sieve Size Percent by Mass Passing Designated Sieve (AASHTO T 27 and T 11)
Grading Designation
A (Subbase) B (Subbase) C (Base) D (Base) E (Base)
2% inch (63 mm) 100(1)
1 _ (1)
2 inch (50 mm) 97 — 100 100D 100D
1% inch (37.5 mm) 97 — 100"
1 inch (25 mm) 65-179 (6) 80— 100 (6) 100(1)
% inch (19 mm) 64 — 94 (6) 86 — 100 (6) 100D
¥ inch (12.5 mm) 45 -59(7)
% inch (9.5 mm) 40 - 69 (6) 51-82(6) 62 —90 (6)
No. 4 (4.75 mm) 28 — 42 (6) 40 — 60 (8) 31-54(6) 36— 64 (6) 36 —74(6)
No. 40 (425 um) 9-17(4) 12 -26 (4) 12-26 (4)
No. 200 (75 pm) 40-80(3) | 40-12.0(4) 40-70@3) | 40-7.03) | 40-7.003)

(1) Statistical procedures do not apply.

() The value in the parentheses is the allowable deviation (B) from the target values.

(¢) Surface course aggregate. In addition to Subsection 703.05(a), conform to the follow-

ing:

EARTH MOVING
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(D Gradation Table 703-3
2) Liquid limit, AASHTO T 89, Method A 35 max.

Plasticity index, AASHTO T 90  10+£3 Do not furnish material that contains asbestos
fibers

F. Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural
or crushed sand; ASTM D 294/D 2940M 0; with at least 95 percent passing a 1-1/2-inch sieve
and not more than 8 percent passing a No. 200 sieve.

G.  Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a
1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

H. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent passing a
1-inch sieve and not more than 8§ percent passing a No. 200 sieve.

L Drainage Course: Narrowly graded mixture of crushed stone, or crushed or uncrushed gravel;
ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve
and zero to 5 percent passing a No. 8 sieve.

J. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-

inch sieve and zero to 5 percent passing a No. 4 sieve.

K.  Sand: ASTM C 33/C 33M; fine aggregate.

22 ACCESSORIES
A.  Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide
and 4 mils thick, continuously inscribed with a description of the utility, with metallic core
encased in a protective jacket for corrosion protection, detectable by metal detector when tape is
buried up to 30 inches deep; colored as follows:

1. Red: Electric.

PART 3 - EXECUTION

3.1 PREPARATION
A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earth-moving

operations.

B.  Protect and maintain erosion and sedimentation controls during earth-moving operations.

EARTH MOVING 312000 - 6
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C.  Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary
protection before placing subsequent materials.

3.2 DEWATERING

A.  Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic
pressures and to lower, control, remove, and dispose of ground water and permit excavation and
construction to proceed on dry, stable subgrades.

B.  Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

C.  Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to
accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.

D. Dispose of water removed by dewatering in a manner that avoids endangering public health,
property, and portions of work under construction or completed. Dispose of water and sediment
in a manner that avoids inconvenience to others.

33 EXPLOSIVES

A.  Explosives: Do not use explosives.

34 EXCAVATION, GENERAL

A. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be
classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned
by Project Manager. The Contract Sum will be adjusted for rock excavation according to unit
prices included in the Contract Documents. Changes in the Contract Time may be authorized
for rock excavation.

1. Earth excavation includes excavating pavements and obstructions visible on surface;
underground structures, utilities, and other items indicated to be removed; and soil,
boulders, and other materials not classified as rock or unauthorized excavation.

a. Intermittent drilling; ram hammering; or ripping of material not classified as rock
excavation is earth excavation.

2. Rock excavation includes removal and disposal of rock. Remove rock to lines and
subgrade elevations indicated to permit installation of permanent construction without

exceeding the following dimensions:

a. 24 inches outside of concrete forms other than at footings.
b. 12 inches outside of concrete forms at footings.

EARTH MOVING 312000 - 7
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c. 6 inches outside of minimum required dimensions of concrete cast against grade.
d. Outside dimensions of concrete walls indicated to be cast against rock without
forms or exterior waterproofing treatments.
e. 6 inches beneath bottom of concrete slabs-on-grade.
f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than conduit

or duct bank.

3.5 EXCAVATION FOR STRUCTURES

A.  Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If
applicable, extend excavations a sufficient distance from structures for placing and removing
concrete formwork, for installing services and other construction, and for inspections.

B.  Excavations at Edges of Tree- and Plant-Protection Zones:

1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and
subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose
roots. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that
rips, tears, or pulls roots.

2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and
Plant Protection."

3.6 EXCAVATION FOR WALKS AND PAVEMENTS

A.  Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades.

3.7 EXCAVATION FOR UTILITY TRENCHES

A.  Excavate trenches to indicated gradients, lines, depths, and elevations.

B.  Excavate trenches to uniform widths to provide the following clearance on each side of conduit.
Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or
conduit unless otherwise indicated.

1. Clearance: As per contract drawings each side of pipe or conduit.
C.  Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of

conduit. Shape subgrade to provide continuous support for joints, fittings, and bodies of
conduits. Remove projecting stones and sharp objects along trench subgrade.

1. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support
conduit on an undisturbed subgrade.
2. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding

bearing material to allow for bedding course.

D. Trenches in Tree- and Plant-Protection Zones:

EARTH MOVING 312000 - 8
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1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-
tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed
roots. Do not use mechanical equipment that rips, tears, or pulls roots.

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with
installation of utilities.
3. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and

Plant Protection."

SUBGRADE INSPECTION
Notify Project Manager when excavations have reached required subgrade.

If Project Manager determines that unsatisfactory soil is present, continue excavation and
replace with compacted backfill or fill material as directed.

Authorized additional excavation and replacement material will be paid for according to
Contract provisions for changes in the Work.

Reconstruct subgrades damaged by rain, accumulated water, or construction activities, as

directed by Project Manager, without additional compensation.

UNAUTHORIZED EXCAVATION

Fill unauthorized excavation under foundations or wall footings by extending bottom elevation

of concrete foundation or footing to excavation bottom, without altering top elevation. Lean

concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by

Project Manager.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by
Project Manager.

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

BACKFILL

Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing,
and waterproofing.
2. Surveying locations of underground utilities for Record Documents.

EARTH MOVING 312000 - 9
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3. Inspecting underground utilities.
4. Removing concrete formwork.
5. Removing trash and debris.

Place backfill on subgrades free of mud.

UTILITY TRENCH BACKFILL
Place backfill on subgrades free of mud.

Place and compact bedding course on trench bottoms and where indicated. Shape bedding
course to provide continuous support for joints, fittings, and bodies of conduits.

Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.
Concrete is specified in Section 033000 "Cast-in-Place Concrete."

Trenches under Roadways: Provide concrete envelope where indicated on electrical drawings
Backfill voids with satisfactory soil while removing shoring and bracing.
Initial Backfill:

1. Soil Backfill: Place and compact initial backfill of satisfactory soil, free of particles larger
than 1 inch in any dimension, to a height of 12 inches over the conduit, or as indicated on
the electrical drawings.

a. Carefully compact initial backfill under pipe haunches and compact evenly up on
both sides and along the full length of conduit to avoid damage or displacement of
conduit. Coordinate backfilling with utilities testing.

2. Controlled Low-Strength Material: (Where Applicable) Place initial backfill of controlled
low-strength material to a height of 12 inches over the conduit. Coordinate backfilling
with utilities testing.

Final Backfill:

1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade
elevation.

2. Controlled Low-Strength Material: (Where Applicable) Place final backfill of controlled

low-strength material to final subgrade elevation.

Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade.

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.

EARTH MOVING 312000 - 10
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1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain
frost or ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.

COMPACTION OF SOIL BACKFILLS AND FILLS

Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material
compacted by heavy compaction equipment and not more than 4 inches in loose depth for
material compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations and
uniformly along the full length of each structure.

Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D1557:

1. Under structures, steps, and paved roadways or driveways, scarify and recompact top 12
inches of existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each
layer of backfill or fill soil material at 92 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and
compact each layer of backfill or fill soil material at 85 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 85
percent.

GRADING

General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface
tolerances.

Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding.
Finish subgrades to elevations required to achieve indicated finish elevations, within the
following subgrade tolerances:

1. Turf or Unpaved Areas: Plus or minus 1 inch.
2. Walks: Plus or minus 1 inch.
3. Pavements: Plus or minus 1/2 inch.

SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS

Place subbase course and base course on subgrades free of mud.

EARTH MOVING 312000 - 11
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B.  On prepared subgrade, place subbase course and base course under pavements and walks as
follows:

1. Place base course material over subbase course under hot-mix asphalt pavement.

2. Shape subbase course and base course to required crown elevations and cross-slope
grades.

3. Place subbase course and base course 6 inches or less in compacted thickness in a single
layer.

4. Place subbase course and base course that exceeds 6 inches in compacted thickness in
layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3
inches thick.

5. Compact subbase course and base course at optimum moisture content to required grades,

lines, cross sections, and thickness to not less than 95 percent of maximum dry unit
weight according to ASTM D1557.

C.  Pavement Shoulders: Place shoulders along edges of subbase course and base course to prevent
lateral movement. Construct shoulders, at least 12 inches wide, of satisfactory soil materials and
compact simultaneously with each subbase and base layer to not less than 95 percent of
maximum dry unit weight according to ASTM D1557.

3.17 FIELD QUALITY CONTROL.

A.  Special Inspections: Contractor shall engage a qualified special inspector to perform the
following special inspections:

1. Determine prior to placement of fill that site has been prepared in compliance with
requirements.

2. Determine that fill material classification and maximum lift thickness comply with
requirements.

3. Determine, during placement and compaction, that in-place density of compacted fill

complies with requirements.

B.  Testing Agency: Contractor shall engage a qualified geotechnical engineering testing agency to
perform tests and inspections.

C.  Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earth moving only after test results for previously completed work comply with
requirements.

D.  Testing agency will test compaction of soils in place according to ASTM D1556,
ASTM D2167, ASTM D2937, and ASTM D6938, as applicable. Tests will be performed at the
following locations and frequencies:

1. Paved Roadways: At subgrade and at each compacted fill and backfill layer, at least one
test for every 150 linear feet of paved roadway, but in no case fewer than three tests.

2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for
every 150 feet or less of trench length but no fewer than two tests.

EARTH MOVING 312000 - 12
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When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to
depth required; recompact and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic, and erosion. Keep free of
trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent

construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Project Manager;
reshape and recompact.

Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

L. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.
DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and
debris, and legally dispose of them.

Transport surplus satisfactory soil to designated storage areas. Stockpile or spread soil as
directed by Project Manager.

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally
dispose of them.

END OF SECTION 312000
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SECTION 312319 - DEWATERING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

SUMMARY

Section Includes:

1. Construction dewatering.

Related Requirements:

1. Section 312000 "Earth Moving" for excavating, backfilling, site grading, and controlling
surface-water runoff and ponding.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site or via conference calls as
directed by Project Manager.

1. Verify availability of Installer's personnel, equipment, and facilities needed to make
progress and avoid delays.
2. Review condition of site to be dewatered, including coordination with temporary erosion-

control measures and temporary controls and protections.

3. Review geotechnical report if applicable.

4. Review proposed site clearing and excavations.

5. Review existing utilities and subsurface conditions.

6. Review observation and monitoring of dewatering system.
ACTION SUBMITTALS

Delegated Design Submittals: For dewatering system, including analysis data signed and sealed
by the qualified professional engineer responsible for their preparation.

QUALITY ASSURANCE
Qualifications:

1. Installer: An experienced installer that has specialized in dewatering work.

2. Delegated Design Engineer: A professional engineer who is legally qualified to practice
where Project is located and who is experienced in providing engineering services of the
type indicated.

3. Land Surveyor: A professional land surveyor who is legally qualified to practice in where
Project is located.

DEWATERING 312319-1
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1.5 FIELD CONDITIONS
A.  Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent

existing buildings, structures, and site improvements; establish exact elevations at fixed points
to act as benchmarks. Clearly identify benchmarks and record existing elevations.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Delegated Design: Engage a qualified professional engineer to design and manage dewatering
systems.
B.  Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain

dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to
lower, control, remove, and dispose of groundwater and permit excavation and construction to
proceed on dry, stable subgrades.

1. Continuously monitor and maintain dewatering operations to ensure erosion control,
stability of excavations and constructed slopes, prevention of flooding in excavation, and
prevention of damage to subgrades and permanent structures.

2. Prevent surface water from entering excavations by grading, dikes, or other means.
3. Accomplish dewatering without damaging existing buildings, structures, and site
improvements adjacent to excavation.
4. Remove dewatering system when no longer required for construction.
C.  Regulatory Requirements: Comply with governing EPA notification regulations before
beginning dewatering. Comply with water- and debris-disposal regulations of authorities having
jurisdiction.

PART 3 - EXECUTION

3.1 PREPARATION

A.  Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by dewatering

operations.
1. Prevent surface water and subsurface or groundwater from entering excavations, from
ponding on prepared subgrades, and from flooding site or surrounding area.
2. Protect subgrades and foundation soils from softening and damage by rain or water
accumulation.
B. Install dewatering system to ensure minimum interference with roads, streets, walks, and other

adjacent occupied and used facilities.

DEWATERING 312319 -2
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1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction. Provide alternate
routes around closed or obstructed traffic ways if required by authorities having
jurisdiction.

Provide temporary grading to facilitate dewatering and control of surface water.

Protect and maintain temporary erosion and sedimentation controls, which are specified in
Section 311000 "Site Clearing," during dewatering operations.

INSTALLATION

Install dewatering system utilizing wells, well points, or similar methods complete with pump
equipment, standby power and pumps, filter material gradation, valves, appurtenances, water

disposal, and surface-water controls.

1. Space well points or wells at intervals required to provide sufficient dewatering.
2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface.

Place dewatering system into operation to lower water to specified levels before excavating
below groundwater level.

Provide sumps, sedimentation tanks, and other flow-control devices as required by authorities
having jurisdiction.

Provide standby equipment on-site, installed and available for immediate operation, to maintain
dewatering on continuous basis if any part of system becomes inadequate or fails.

OPERATION

Operate system continuously until structures have been constructed and fill materials have been
placed or until dewatering is no longer required.

Operate system to lower and control groundwater to permit excavation, construction of
structures, and placement of fill materials on dry subgrades. Drain water-bearing strata above
and below bottom of foundations and other excavations.

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade
softening, and slope instability.
2. Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations

and other excavations.

Dispose of water removed by dewatering in a manner that avoids endangering public health,
property, and portions of work under construction or completed. Dispose of water and sediment
in a manner that avoids inconvenience to others.

Remove dewatering system from Project site on completion of dewatering. Plug or fill well
holes with sand or cut off and cap wells a minimum of 36 inches below overlying construction.

DEWATERING 312319 -3
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34 FIELD QUALITY CONTROL
A.  Survey-Work Benchmarks: Resurvey benchmarks regularly during dewatering and maintain an
accurate log of surveyed elevations for comparison with original elevations. Promptly notify
Project Manager if changes in elevations occur or if cracks, sags, or other damage is evident in
adjacent construction.

B.  Provide continual observation to ensure that subsurface soils are not being removed by the
dewatering operation.

C.  Prepare reports of observations.

3.5 PROTECTION
A.  Protect and maintain dewatering system during dewatering operations.

B.  Promptly repair damages to adjacent facilities caused by dewatering.

END OF SECTION 312319
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SECTION 315000 - EXCAVATION SUPPORT AND PROTECTION

PART 1 - GENERAL

1.1 SUMMARY
Section includes temporary excavation support and protection systems.

A.
PREINSTALLATION MEETINGS

1.2
Preinstallation Conference: Conduct teleconference

A.
1.3 INFORMATIONAL SUBMITTALS
Contractor Calculations: For excavation support and protection system. Include analysis data
signed and sealed by the qualified professional engineer responsible for their preparation.

Record Drawings: Identify locations and depths of capped utilities, abandoned-in-place support
and protection systems, and other subsurface structural, electrical, or mechanical conditions.

1.4 FIELD CONDITIONS
Vibration Monitoring is required using fully automated seismographs installed on the lowest

level of 10 at all identified buildings. Refer to Specification 01005-1 Miscellaneous

Requirements.
Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent
existing buildings, structures, and site improvements; establish exact elevations at fixed points

to act as benchmarks. Clearly identify benchmarks and record existing elevations.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

Provide, design, monitor, and maintain excavation support and protection system capable of
supporting excavation sidewalls and of resisting earth and hydrostatic pressures and

A.
superimposed and construction loads.
Design excavation support and protection system, including comprehensive engineering

1.
analysis by a qualified professional engineer.

2. Comply with all OSHA & FEMA regulations.

315000 - 1
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PART 3 - EXECUTION

3.1

A.

32

33

34

3.5

TRENCH BOXES

Steel or aluminum trench boxes specifically intended for support of excavations and adequate to
support all soil, equipment and material loads.

TIEBACKS
Drill, install, grout, and tension tiebacks.
Test load-carrying capacity of each tieback and replace and retest deficient tiebacks.

1. Have test loading observed by a qualified professional engineer responsible for design of
excavation support and protection system.

Maintain tiebacks in place until permanent construction is able to withstand lateral earth and
hydrostatic pressures.

BRACING

Bracing: Locate bracing to clear columns, floor framing construction, and other permanent
work. If necessary to move brace, install new bracing before removing original brace.

1. Do not place bracing where it will be cast into or included in permanent concrete work
unless otherwise approved by Architect.

2. Install internal bracing if required to prevent spreading or distortion of braced frames.

3. Maintain bracing until structural elements are supported by other bracing or until

permanent construction is able to withstand lateral earth and hydrostatic pressures.
FIELD QUALITY CONTROL

Survey-Work Benchmarks: Resurvey benchmarks regularly during installation of excavation
support and protection systems, excavation progress, and for as long as excavation remains
open. Maintain an accurate log of surveyed elevations and positions for comparison with
original elevations and positions. Promptly notify Architect if changes in elevations or
positions occur or if cracks, sags, or other damage is evident in adjacent construction.

REMOVAL AND REPAIRS

Remove excavation support and protection systems when construction has progressed
sufficiently to support excavation and earth and hydrostatic pressures. Remove in stages to
avoid disturbing underlying soils and rock or damaging structures, pavements, facilities, and
utilities.

1. Remove excavation support and protection systems to a minimum depth of 48 inches
(1200 mm) below overlying construction and abandon remainder.

END OF SECTION 315000
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SECTION 321216 - ASPHALT PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Hot-mix asphalt paving.

Hot-mix asphalt overlay.

Cold milling of existing asphalt pavement.
Hot-mix asphalt patching.

Asphalt curbs.

Asphalt traffic-calming devices.

Asphalt surface treatments.

Nk v =

B.  Related Requirements:
1. Section 312000 "Earth Moving" for subgrade preparation, fill material, separation
geotextiles, unbound-aggregate subbase and base courses, and aggregate pavement
shoulders.

1.3 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site or via conference call as directed by
Project Manager.

1. Review methods and procedures related to hot-mix asphalt paving including, but not
limited to, the following:

a. Review proposed sources of paving materials, including capabilities and location
of plant that will manufacture hot-mix asphalt.
b. Review requirements for protecting paving work, including restriction of traffic

during installation period and for remainder of construction period.

1.4 ACTION SUBMITTALS

A.  Product Data: Include technical data and tested physical and performance properties.

ASPHALT PAVING 321216 - 1
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1. Herbicide.
2. Paving geotextile.
3. Joint sealant.

Hot-Mix Asphalt Designs:
Certification, by authorities having jurisdiction, of approval of each hot-mix asphalt

1.
design proposed for the Work.

INFORMATIONAL SUBMITTALS
Qualification Data: For paving-mix manufacturer and testing agency.

1.5
Product Data: For each type of product indicated include technical data and tested physical and

A.
Job Mic Designs: Certification by Authorities Having Jurisdiction, of approval of each

B.

performance properties.
1.

job mix proposed for the work.

Provide Job Mix Design Submittal for each Job Mix.

2.
C.  Field quality-control reports.
1.6 QUALITY ASSURANCE
A.  Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by The
Virgin Island Department of Public Works (VIDPW).
B.  Testing Agency Qualifications: Qualified in accordance with ASTM D3666 for testing indicated.
C. Regulatory Requirements: Comply with materials, workmanship, and other applicable
requirements of the VIDPW for asphalt paving work.
1.7 FIELD CONDITIONS
Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively damp,
if rain is imminent or expected before time required for adequate cure.

A.

PART 2 - PRODUCTS

2.1 AGGREGATES
General: Use materials and gradations that have performed satisfactorily in previous installations.

A.
Coarse Aggregate: ASTM D692, sound; angular crushed stone, crushed gravel, or cured, crushed

B.
blast-furnace slag.
321216 -2
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Fine Aggregate: ASTM D1073, sharp-edged natural sand or sand prepared from stone, gravel,
cured blast-furnace slag, or combinations thereof.

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total
aggregate mass.

Mineral Filler: ASTM D242, rock or slag dust, hydraulic cement, or other inert material.

ASPHALT MATERIALS

Asphalt Binder: AASHTO M 320 binder designation or as approved by the VIDPW.

AUXILIARY MATERIALS

Recycled Materials for Hot-Mix Asphalt Mixes: Reclaimed asphalt pavement; reclaimed, unbound-
aggregate base material; and recycled tires, asphalt shingles, or glass from sources and gradations
that have performed satisfactorily in previous installations, equal to performance of required hot-
mix asphalt paving produced from all new materials.

Herbicide: Commercial chemical for weed control, registered by the EPA, and not classified as
"restricted use" for locations and conditions of application. Provide in granular, liquid, or wettable
powder form.

Paving Geotextile: AASHTO M 288 paving fabric; nonwoven polypropylene; resistant to chemical
attack, rot, and mildew; and specifically designed for paving applications.

Wheel Stops: Precast, arc-entranced concrete, 3000-PSI minimum compressive strength, 4-1/2
inches high by 9-inches wide by 72 inches long. Provide chamfered corners, drainage slots on
underside, and holes for anchoring to substate.

MIXES
1. Surface Course Limit: Recycled content no more than 10 percent by weight.

Hot-Mix Asphalt: Dense-graded, hot-laid, hot-mix asphalt plant mixes approved by authorities
having jurisdiction and designed in accordance with procedures in AI MS-2, "Asphalt Mix Design
Methods"; and complying with the following requirements:

1. Provide mixes with a history of satisfactory performance in the United States Virgin
Islands.

2. Base Course: As required by VIDPN.

3. Binder Course: As required by VIDPN.

4. Surface Course: As required by VIDPN.

ASPHALT PAVING 321216 -3
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PART 3 - EXECUTION

3.1

3.2

33

34

EXAMINATION
Verify that subgrade is dry and in suitable condition to begin paving.

Proceed with paving only after unsatisfactory conditions have been corrected.

PREPARATION
Protection: Provide protective materials, procedures, and worker training to prevent asphalt
materials from spilling, coating, or building up on curbs, driveway aprons, manholes, and other

surfaces adjacent to the Work.

Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft
pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.

COLD MILLING (Where Applicable)

Clean existing pavement surface of loose and deleterious material immediately before cold milling.
Remove existing asphalt pavement by cold milling to grades and cross sections indicated.

1. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges.

2. Control rate of milling to prevent tearing of existing asphalt course.

3. Repair or replace curbs, driveway aprons, manholes, and other construction damaged
during cold milling.

4. Excavate and trim unbound-aggregate base course, if encountered, and keep material
separate from milled hot-mix asphalt.

5. Patch surface depressions deeper than 1 inch after milling, before wearing course is laid.

6. Handle milled asphalt material in accordance with approved waste management
requirements.

7. Keep milled pavement surface free of loose material and dust.

8. Do not allow milled materials to accumulate on-site.

PATCHING (Where Applicable)

Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to sound
base. Excavate rectangular or trapezoidal patches, extending 12 inches into perimeter of adjacent
sound pavement, unless otherwise indicated. Cut excavation faces vertically. Remove excavated
material. Recompact existing unbound-aggregate base course to form new subgrade.

Portland Cement Concrete Pavement: Break cracked slabs and roll as required to reseat concrete
pieces firmly.

1. Undersealing: Pump hot undersealing asphalt under rocking slab until slab is stabilized
or, if necessary, crack slab into pieces and roll to reseat pieces firmly.

ASPHALT PAVING 321216 -4
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2. Remove disintegrated or badly cracked pavement. Excavate rectangular or trapezoidal
patches, extending into perimeter of adjacent sound pavement, unless otherwise
indicated. Cut excavation faces vertically. Recompact existing unbound-aggregate base
course to form new subgrade.

SURFACE PREPARATION

Ensure that prepared subgrade has been proof-rolled and is ready to receive paving. Immediately
before placing asphalt materials, remove loose and deleterious material from substrate surfaces.

HOT-MIX ASPHALT PLACEMENT

Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place asphalt
mix by hand in areas inaccessible to equipment in a manner that prevents segregation of mix. Place
each course to required grade, cross section, and thickness when compacted.

1. Spread mix at a minimum temperature of 250 deg F.

2. Begin applying mix along centerline of crown for crowned sections and on high side of
one-way slopes unless otherwise indicated.

3. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and

tears in asphalt-paving mat.

Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser
width are required.

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to
overlap previous strips. Overlap mix placement about 1 to 1-1/2 inches from strip to strip
to ensure proper compaction of mix along longitudinal joints.

2. Complete a section of asphalt base course and binder course before placing asphalt
surface course.

Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to
remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent
segregation of mix; use suitable hand tools to smooth surface.

JOINTS

Construct joints to ensure a continuous bond between adjoining paving sections. Construct joints
free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course.

Clean contact surfaces and apply tack coat to joints.

Offset longitudinal joints, in successive courses, a minimum of 6 inches.

Offset transverse joints, in successive courses, a minimum of 24 inches.

Construct transverse joints at each point where paver ends a day's work and resumes
work at a subsequent time. Construct these joints using either "bulkhead" or "papered"
method in accordance with AI MS-22, for both "Ending a Lane" and "Resumption of
Paving Operations."

el NS

ASPHALT PAVING 321216 -5



3.8

3.9

A.

Virgin Island Water & Power Authority
Underground Electrical Construction Project
Feeder 5A

St. Thomas, U.S.V.IL.

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive
displacement.

6. Compact asphalt at joints to a density within 2 percent of specified course density.

COMPACTION

General: Begin compaction as soon as placed hot-mix paving will bear roller weight without
excessive displacement. Compact hot-mix paving with hot hand tampers or with vibratory-plate
compactors in areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and
outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade, and
smoothness. Correct laydown and rolling operations to comply with requirements.

Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while
hot-mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix
asphalt course has been uniformly compacted to the following density:

1. Average Density, Rice Test Method: 92 percent of reference maximum theoretical
density in accordance with ASTM D2041/D2041M, but not less than 90 percent or
greater than 96 percent.

Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still
warm.

Edge Shaping: While surface is being compacted and finished, trim edges of pavement to proper
alignment. Bevel edges while asphalt is still hot; compact thoroughly.

Repairs: Remove paved areas that are defective or contaminated with foreign materials and replace
with fresh, hot-mix asphalt. Compact by rolling to specified density and surface smoothness.

Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and
hardened.

Erect barricades to protect paving from traffic until mixture has cooled enough not to become
marked.

ASPHALT TRAFFIC-CALMING DEVICES (Where Applicable)
Construct hot-mix asphalt speed humps over compacted pavement surfaces. Apply a tack coat

unless pavement surface is still tacky and free from dust. Spread hot-mix asphalt at a minimum
temperature of 250 deg F.

1. Tack Coat Application: Apply uniformly to surfaces of existing pavement at a rate of
0.05 to 0.15 gal./sq. yd.
2. Hot-Mix Asphalt: Same as pavement surface-course mix.

ASPHALT PAVING 321216 -6
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B.  Place and compact hot-mix asphalt to cross section indicated, by machine or by hand in wood or
metal forms. Tamp hand-placed materials and screed to smooth finish. Remove forms after hot-mix

asphalt has cooled.

3.10 INSTALLATION TOLERANCES
Pavement Thickness: Compact each course to produce thickness indicated within the following

A.
tolerances:
Base Course and Binder Course: Plus or minus 1/2 inch.

1.
Surface Course: Plus 1/4 inch, no minus.
Pavement Surface Smoothness: Compact each course to produce surface smoothness within the

2.
following tolerances as determined by using a 10-foot straightedge applied transversely or

longitudinally to paved areas:

Base Course and Binder Course: 1/4 inch.
Crowned Surfaces: Test with crowned template centered and at right angle to crown.

1.
2. Surface Course: 1/8 inch.
3.
Maximum allowable variance from template is 1/4 inch.
Asphalt Traffic-Calming Devices: Compact and form asphalt to the shapes indicated and within a

tolerance of plus or minus 1/8 inch of height indicated above pavement surface.

FIELD QUALITY CONTROL
qualified testing agency to perform tests and

3.11

A.  Testing Agency: Contractor shall engage a
inspections.

Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined in

accordance with ASTM D3549/D3549M.
Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for compliance

C.
with smoothness tolerances.
Asphalt Traffic-Calming Devices: Finished height of traffic-calming devices above pavement will

D.
be measured for compliance with tolerances.
E. Replace and compact hot-mix asphalt where core tests were taken.
F. Remove and replace or install additional hot-mix asphalt where test results or measurements
indicate that it does not comply with specified requirements.

321216 -7

3.12 WASTE HANDLING
General: Handle asphalt-paving waste in accordance with VIDPW requirements.
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B.  Except for materials indicated to be recycled, removed excavated materials from Project Site and
legally dispose of them.

END OF SECTION 321216
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SECTION 321313 - CONCRETE PAVING
PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:
1. Walks.
2. Slabs on grade.
3. Equipment pads.
1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.
B.  Samples: For each exposed product and for each color and texture specified.
C.  Other Action Submittals:
1. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures

when characteristics of materials, Project conditions, weather, test results, or other
circumstances warrant adjustments.

1.3 QUALITY ASSURANCE
A.  Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for
production facilities and equipment.

B.  ACI Publications: Comply with ACI 301 unless otherwise indicated.

C.  Test Panel: Construct test panels to demonstrate surface finish. Panels to remain in place until
walks and slabs-on-grade are completed and then shall be demolished and removed from the
site.

PART 2 - PRODUCTS
2.1 STEEL REINFORCEMENT

A. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, fabricated from as-drawn
steel wire into flat sheets.

B. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.
C. Reinforcing Bars: ASTM A 615/A 615M, Grade 60; deformed.

D.  Plain-Steel Wire: ASTM A 82/A 82M, as drawn.

CONCRETE PAVING 321313 -1
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Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars, welded wire reinforcement, and dowels in place. Manufacture bar supports
according to CRSI's "Manual of Standard Practice”" from steel wire, plastic, or precast concrete
of greater compressive strength than concrete specified.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of same type, brand, and
source throughout Project:

Normal-Weight Aggregates: ASTM C 33, Class 4S uniformly graded. Provide aggregates
from a single source.

Water: Potable and complying with ASTM C 94/C 94M.
Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of
cementitious material.

CURING MATERIALS

Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sq. yd. dry or cotton mats.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

Water: Potable.

Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for application
to fresh concrete.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

RELATED MATERIALS

Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-
expanding cork in preformed strips.

CONCRETE MIXTURES
Prepare design mixtures, proportioned according to ACI 301, with the following properties:

Compressive Strength (28 Days): 4000 psi.

Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45
Slump Limit: 4 inches, plus or minus 1 inch.

Air Content: 5-1/2 percent plus or minus 1.5 percent.

bl a e
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emica mixtures: Use admixtures according to manufacturer's written instructions.
Ch 1 Ad t U d t d t fact ! tt truct

CONCRETE MIXING
Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work.

PART 3 - EXECUTION
EXAMINATION AND PREPARATION
Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of

A.
excess yielding.
Remove loose material from compacted subbase surface immediately before placing concrete.

B.
EDGE FORMS AND SCREED CONSTRUCTION
Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines,

grades, and elevations. Install forms to allow continuous progress of work and so forms can

3.2
A.
remain in place at least 24 hours after concrete placement.
B.  Clean forms after each use and coat with form-release agent to ensure separation from concrete
without damage.
33 STEEL REINFORCEMENT
Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and

A.  General:
supporting reinforcement.

34
General: Form construction, isolation, and contraction joints and tool edges true to line, with

JOINTS
faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to

A.
centerline unless otherwise indicated.

Set construction joints at side and end terminations of paving and at
locations where paving operations are stopped for more than one-half hour unless paving

B.  Construction Joints:
terminates at isolation joints.

Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs,
catch basins, manholes, inlets, structures, other fixed objects, and where indicated.

C.
Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as

indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete

D.
thickness, to match jointing of existing adjacent concrete paving:

321313 -3
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Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an
edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes.
Eliminate edging-tool marks on concrete surfaces.

CONCRETE PLACEMENT
Moisten subbase to provide a uniform dampened condition at time concrete is placed.

Comply with ACI301 requirements for measuring, mixing, transporting, placing, and
consolidating concrete.

Deposit and spread concrete in a continuous operation between transverse joints. Do not push
or drag concrete into place or use vibrators to move concrete into place.

Screed paving surface with a straightedge and strike off.

Commence initial floating using bull floats or darbies to impart an open-textured and uniform
surface plane before excess moisture or bleed water appears on the surface. Do not further
disturb concrete surfaces before beginning finishing operations or spreading surface treatments.

FLOAT FINISHING
General: Do not add water to concrete surfaces during finishing operations.

Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform
granular texture. Finish concrete slabs, walls and pavement with burlap or broom finish as
selected by Owner.

1. Burlap Finish: Drag a seamless strip of damp burlap across float-finished concrete,
perpendicular to line of traffic, to provide a uniform, gritty texture.

2. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished
concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.

3. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-

finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular
to line of traffic.

Test Panels: The Contractor shall construct three test panels not less than 4 feet by 4 feet to
demonstrate each of the three finishes: burlap, medium-to-fine-textured broom finish and
medium-to-coarse broom finish. Owner will select finish from samples. Test panels to remain
until all walks and slabs-on-grade are constructed for guidance and comparison. Test panels
shall be demolished and removed upon completion of the project.

CONCRETE PROTECTION AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures.

CONCRETE PAVING 321313 -4
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B. Comply with ACI 306.1 for cold-weather protection.

C.  Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 1b/sq. ft. x h before and during finishing
operations. Apply according to manufacturer's written instructions after placing, screeding, and
bull floating or darbying concrete but before float finishing.

D.  Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

E. Curing Methods: Cure concrete by moisture curing moisture-retaining-cover curing compound
or a combination of these.

3.8 PAVING TOLERANCES
A.  Comply with tolerances in ACI 117 and as follows:

Elevation: 3/4 inch.

Thickness: Plus 3/8 inch, minus 1/4 inch.

Surface: Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch.
Joint Spacing: 3 inches.

Contraction Joint Depth: Plus 1/4 inch, no minus.

Joint Width: Plus 1/8 inch, no minus.

SNk v~

3.9 FIELD QUALITY CONTROL

A.  Testing Agency: Contractor shall engage a qualified testing agency to perform tests and
inspections.

B.  Testing Services: Testing and inspecting of composite samples of fresh concrete obtained
according to ASTM C172/C172M shall be performed according to the following requirements:

1. Testing Frequency: Obtain at least one composite sample for each 150 linear feet of
concrete roadway that is poured.

2. Slump: ASTM C143/C143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform additional
tests when concrete consistency appears to change.

3. Air Content: ASTM C231/C231M, pressure method; one test for each composite sample,
but not less than one test for each day's pour of each concrete mixture.

4. Concrete Temperature: ASTM C1064/C1064M; one test hourly when air temperature is
80 deg F and above, and one test for each composite sample.

5. Compression Test Specimens: ASTM C31/C31M; cast and laboratory cure one set of
three standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests: ASTM C39/C39M; test one specimen at seven days and
two specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength from two
specimens obtained from same composite sample and tested at 28 days.

CONCRETE PAVING 321313 -5
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Strength of each concrete mixture will be satisfactory if average of any three consecutive
compressive-strength tests equals or exceeds specified compressive strength, and no
compressive-strength test value falls below specified compressive strength by more than 500

psi.

Test results shall be reported in writing to Project Engineer, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain
Project identification name and number, date of concrete placement, name of concrete testing
and inspecting agency, location of concrete batch in Work, design compressive strength at 28
days, concrete mixture proportions and materials, compressive breaking strength, and type of
break for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be
permitted by Project Engineer but will not be used as sole basis for approval or rejection of
concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete when
test results indicate that slump, air entrainment, compressive strengths, or other requirements
have not been met, as directed by Project Engineer

Concrete paving will be considered defective if it does not pass tests and inspections.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

Prepare test and inspection reports.

REPAIRS AND PROTECTION

Remove and replace concrete paving that is broken, damaged, or defective or that does not
comply with requirements in this Section. Remove work in complete sections from joint to
joint unless otherwise approved by Architect.

Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after
placement. When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.

Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep
paving not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION 321313
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SECTION 329200 - TURF AND GRASSES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. Seeding.

DEFINITIONS
Finish Grade: Elevation of finished surface of planting soil.
Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a
pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and
molluscicides. They also include substances or mixtures intended for use as a plant regulator,
defoliant, or desiccant.

Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top
surface of a fill or backfill before planting soil is placed.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site or via conference call as directed
by Project Manager.

INFORMATIONAL SUBMITTALS
Qualification Data: For landscape Installer.
Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture,
stating the botanical and common name, percentage by weight of each species and variety, and
percentage of purity, germination, and weed seed. Include the year of production and date of

packaging.

1. Certification of seed mixture. Include identification of a source and name and telephone
number of supplier.

TURF AND GRASSES 329200 - 1
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1.6 QUALITY ASSURANCE

A.  Installer Qualifications: A qualified landscape installer whose work has resulted in successful
turf establishment.

1. Personnel Certifications:

a. Landscape Industry Certified Technician - Exterior.
b. Landscape Industry Certified Lawn Care Manager.
c. Landscape Industry Certified Lawn Care Technician.

2. Pesticide Applicator: State licensed, commercial.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened
containers showing weight, certified analysis, name and address of manufacturer, and indication

of compliance with state and Federal laws, as applicable.

PART 2 - PRODUCTS

2.1 SEED

A.  Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for Testing
Seeds" for purity and germination tolerances.

B.  Seed Species: Certified seed blend of Zoysia, Bania and Buffel grass with rye and fescue for
quick establishment. Seed blend shall have a proven record of successful establishment in near

shore areas of St. Croix.

2.2 FERTILIZERS

A.  Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea
formaldehyde, phosphorous, and potassium in the following composition:

1. Composition: 11b./1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 2 percent
potassium, by weight.

23 MULCHES

A. Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat,
rye, oats, or barley.

TURF AND GRASSES 329200 - 2
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PESTICIDES

General: Pesticide, registered and approved by the EPA, acceptable to authorities having
jurisdiction, and of type recommended by manufacturer for each specific problem and as
required for Project conditions and application. Do not use restricted pesticides unless
authorized in writing by authorities having jurisdiction.

EROSION-CONTROL MATERIALS

Erosion-Control Blankets: Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed
in a photodegradable plastic mesh. Include manufacturer's recommended steel wire staples, 6
inches long.

PART 3 - EXECUTION

3.1

32

3.3

A.

EXAMINATION

Examine areas to be planted for compliance with requirements and other conditions affecting
installation and performance of the Work.

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout,
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel,
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within
a planting area.

2. Suspend planting operations during periods of excessive soil moisture until the moisture
content reaches acceptable levels to attain the required results.
3. Uniformly moisten excessively dry soil that is not workable or which is dusty.

Proceed with installation only after unsatisfactory conditions have been corrected.

If contamination by foreign or deleterious material or liquid is present in soil within a planting
area, remove the soil and contamination as directed by Project Engineer and replace with new
planting soil.

PREPARATION

Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and
plantings from damage caused by planting operations.

Install erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

TURF AREA PREPARATION

General: Prepare planting area for soil placement and mix planting soil.

TURF AND GRASSES 329200 - 3
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Placing Planting Soil: Place and mix planting soil in place over exposed subgrade.

B
C.  Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry
before planting. Do not create muddy soil.

D.  Before planting, obtain Project Engineer's acceptance of finish grading; restore planting areas if
eroded or otherwise disturbed after finish grading.

3.4 PREPARATION FOR EROSION-CONTROL MATERIALS

A.  Prepare area as specified in "Turf Area Preparation" Article.

B.  For erosion-control blanket or mesh, install from top of slope, working downward, and as
recommended by material manufacturer for site conditions. Fasten as recommended by material
manufacturer.

C.  Moisten prepared area before planting if surface is dry. Water thoroughly and allow surface to
dry before planting. Do not create muddy soil.

3.5 SEEDING

A.  Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity
exceeds 5 mph.

1. Evenly distribute seed by sowing equal quantities in two directions at right angles to each
other.

2. Do not use wet seed or seed that is moldy or otherwise damaged.

3. Do not seed against existing trees. Limit extent of seed to outside edge of planting saucer.

B.  Sow seed at a total rate of 3 to 4 1b./1000 sq. ft.
C.  Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.

D.  Protect seeded areas with slopes exceeding 1:6 with erosion-control fiber mesh installed and
stapled according to manufacturer's written instructions.

E. Protect seeded areas from hot, dry weather or drying winds by applying mulch within 24 hours
after completing seeding operations. Soak areas, scatter mulch uniformly to a thickness of 3/16
inch and roll surface smooth.

3.6 TURF MAINTENANCE

A.  General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming,
replanting, and performing other operations as required to establish healthy, viable turf. Roll,
regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf.
Provide materials and installation the same as those used in the original installation.

TURF AND GRASSES 329200 - 4
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1. Fill in as necessary soil subsidence that may occur because of settling or other processes.
Replace materials and turf damaged or lost in areas of subsidence.

B.  Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified
height without cutting more than one-third of grass height. Remove no more than one-third of
grass-leaf growth in initial or subsequent mowing. Do not delay mowing until grass blades bend
over and become matted. Do not mow when grass is wet.

3.7 SATISFACTORY TURF

A.  Turf installations shall meet the following criteria as determined by Project Engineer:

1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand
of grass has been established, free of weeds and surface irregularities, with coverage
exceeding 90 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches.

B.  Use specified materials to reestablish turf that does not comply with requirements and continue
maintenance until turf is satisfactory.

3.8 PESTICIDE APPLICATION

A.  Apply pesticides and other chemical products and biological control agents according to
requirements of authorities having jurisdiction and manufacturer's written recommendations.
Coordinate applications with Owner's operations and others in proximity to the Work. Notify
Owner before each application is performed.

B.  Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat
already-germinated weeds and according to manufacturer's written recommendations.

3.9 CLEANUP AND PROTECTION

A.  Promptly remove soil and debris created by turf work from paved areas. Clean wheels of
vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.

B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and
debris, and legally dispose of them off Owner's property.

C.  Erect temporary fencing or barricades and warning signs as required to protect newly planted
areas from traffic. Maintain fencing and barricades throughout initial maintenance period and

remove after plantings are established.

D. Remove nondegradable erosion-control measures after grass establishment period.

END OF SECTION 329200
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	012100 Allowances
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements governing allowances.
	B. Types of allowances include the following:
	1. Lump-sum allowances.
	2. Quantity allowances.

	C. Related Requirements:
	1. Section 014000 "Quality Requirements" for procedures governing the use of allowances for field testing by an independent testing agency.


	1.3 DEFINITIONS.
	A. Allowance: A quantity of work or dollar amount included in the Contract, established in lieu of additional requirements, used to defer selection of actual materials and equipment to a later date when direction will be provided to Contractor. If nec...

	1.4 SELECTION AND PURCHASE
	A. At the earliest practical date after award of the Contract, advise Project Manager of the date when final selection, or purchase and delivery, of each product or system described by an allowance must be completed by the Owner to avoid delaying the ...
	B. At Project Manager’s request, obtain proposals for each allowance for use in making final selections. Include recommendations that are relevant to performing the Work.
	C. Purchase products and systems selected by Project Manager from the designated supplier.

	1.5 ACTION SUBMITTALS
	A. Submit proposals for purchase of products or systems included in allowances in the form specified for Change Orders.

	1.6 INFORMATIONAL SUBMITTALS
	A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for use in fulfillment of each allowance.
	B. Submit time sheets and other documentation to show labor time and cost for installation of allowance items that include installation as part of the allowance.
	C. Coordinate and process submittals for allowance items in same manner as for other portions of the Work.

	1.7 LUMP-SUM ALLOWANCES
	A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner or selected by Project Manager under allowance and shall include taxes, freight, and delivery to Project site.
	B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, installation, overhead and profit, and similar costs related to products and materials ordered by Owner or selected by Project Manager under allowance...

	1.8 QUANTITY ALLOWANCES
	A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner or selected by Project Manager under allowance and shall include taxes, freight, and delivery to Project site.
	B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, installation, overhead and profit, and similar costs related to products and materials ordered by Owner or selected by Project Manager under allowance...
	C. Unused Materials: Return unused materials purchased under an allowance to manufacturer or supplier for credit to Owner, after installation has been completed and accepted.
	1. If requested by Project Manager, retain and prepare unused material for storage by Owner. Deliver unused material to Owner's storage space as directed.


	1.9 ADJUSTMENT OF ALLOWANCES
	A. Allowance Adjustment: To adjust allowance amounts, prepare a Change Order proposal based on the difference between purchase amount and the allowance, multiplied by final measurement of work-in-place where applicable. If applicable, include reasonab...
	1. Include installation costs in purchase amount only where indicated as part of the allowance.
	2. If requested, prepare explanation and documentation to substantiate distribution of overhead costs and other markups.

	B. Submit claims for increased costs due to a change in the scope or nature of the allowance described in the Contract Documents, whether for the purchase order amount or Contractor's handling, labor, installation, overhead, and profit.
	1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost amount unless it is clearly shown that the nature or extent of Work has changed from what could have been foreseen from information in the Contract Documents.
	2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-priced materials or systems of the same scope and nature as originally indicated.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine products covered by an allowance promptly on delivery for damage or defects. Return damaged or defective products to manufacturer for replacement.

	3.2 PREPARATION
	A. Coordinate materials and their installation for each allowance with related materials and installations to ensure that each allowance item is completely integrated and interfaced with related work.

	3.3 SCHEDULE OF ALLOWANCES
	A. Allowance No. 1: Quantity Allowance: Include 500 cu. yd. of trench rock removal and replacement with satisfactory soil material, as specified in Section 312000 "Earth Moving."
	B. Allowance No. 2:  Include an allowance for Specialty Consultant Services Fees rendered by an Archaeologist and Arborist.



	013200 Construction Progress Documentation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	1. Startup construction schedule.
	2. Contractor's Construction Schedule.
	3. Construction schedule updating reports.
	4. Daily construction reports.
	5. Material location reports.
	6. Site condition reports.
	7. Unusual event reports.

	B. Related Requirements:
	1. Section 014000 "Quality Requirements" for schedule of tests and inspections.


	1.3 DEFINITIONS
	A. Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction Project. Activities included in a construction schedule consume time and resources.
	1. Critical Activity: An activity on the critical path that must start and finish on the planned early start and finish times.
	2. Predecessor Activity: An activity that precedes another activity in the network.
	3. Successor Activity: An activity that follows another activity in the network.

	B. Resource Loading: The allocation of manpower and equipment necessary for completing an activity as scheduled.

	1.4 INFORMATIONAL SUBMITTALS
	A. Format for Submittals: Submit required submittals in the following format:
	1. Working electronic copy of schedule file.
	2. PDF file.

	B. Startup construction schedule.
	C. Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule
	D. Construction Schedule Updating Reports: Submit with Applications for Payment.
	E. Daily Construction Reports: Submit at weekly intervals.
	F. Material Location Reports: Submit at monthly intervals.
	G. Site Condition Reports: Submit at time of discovery of differing conditions.
	H. Unusual Event Reports: Submit at time of unusual event.

	1.5 COORDINATION
	A. Coordinate Contractor's Construction Schedule with the schedule of values, submittal schedule, progress reports, payment requests, and other required schedules and reports.
	1. Secure time commitments for performing critical elements of the Work from entities involved.
	2. Coordinate each construction activity in the network with other activities, and schedule them in proper sequence.


	1.6 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Computer Scheduling Software: Prepare schedules using current version of a program that has been developed specifically to manage construction schedules.
	B. Time Frame: Extend schedule from date established for the Notice to Proceed to date of Final Completion.
	1. Contract completion date shall not be changed by submission of a schedule that shows an early completion date, unless specifically authorized by Change Order.

	C. Activities: Treat each separate area as a separate numbered activity for each main element of the Work. Comply with the following:
	1. Activity Duration: Define activities so no activity is longer than 20 days, unless specifically allowed by Project Manager.
	2. Temporary Facilities: Indicate start and completion dates for the following as applicable:
	a. Securing of approvals and permits required for performance of the Work.
	b. Temporary facilities.
	c. Construction of mock-ups, prototypes and samples.
	d. Owner interfaces and furnishing of items.
	e. Interfaces with Separate Contracts.
	f. Regulatory agency approvals.
	g. Punch list.

	3. Procurement Activities: Include procurement process activities for the following long lead-time items and major items, requiring a cycle of more than 60 days, as separate activities in schedule. Procurement cycle activities include, but are not lim...
	4. Submittal Review Time: Include review and resubmittal times indicated in Section 013300 "Submittal Procedures" in schedule. Coordinate submittal review times in Contractor's Construction Schedule with submittal schedule.
	5. Startup and Testing Time: Include no fewer than 7 days for startup and testing.
	6. Substantial Completion: Indicate completion in advance of date established for Substantial Completion, and allow time for Project Manager administrative procedures necessary for certification of Substantial Completion.
	7. Punch List and Final Completion: Include not more than 30 days for completion of punch list items and Final Completion.

	D. Constraints: Include constraints and work restrictions indicated in the Contract Documents and as follows in schedule, and show how the sequence of the Work is affected.
	1. Phasing: Arrange list of activities on schedule by phase where applicable.
	2. Products Ordered in Advance: Include a separate activity for each product. Include delivery date.  Delivery dates indicated stipulate the earliest possible delivery date.
	3. Owner-Furnished Products: Include a separate activity for each product. Include delivery date.  Delivery dates indicated stipulate the earliest possible delivery date.
	4. Work Restrictions: Show the effect of the following items on the schedule:
	a. Coordination with existing construction.
	b. Limitations of continued occupancies.
	c. Uninterruptible services.
	d. Partial occupancy before Substantial Completion.
	e. Use-of-premises restrictions.
	f. Provisions for future construction.
	g. Seasonal variations.
	h. Environmental control.

	5. For construction for each major portion of the Work, including, but not limited to, the following:
	a. Subcontract awards.
	b. Submittals.
	c. Purchases.
	d. Mockups.
	e. Fabrication.
	f. Sample testing.
	g. Deliveries.
	h. Installation.
	i. Tests and inspections.
	j. Adjusting.
	k. Curing.


	E. Milestones: Include milestones indicated in the Contract Documents in schedule, including, but not limited to, the Notice to Proceed, Substantial Completion, and Final Completion.
	F. Upcoming Work Summary: Prepare summary report indicating activities scheduled to occur or commence prior to submittal of next schedule update. Summarize the following issues:
	1. Unresolved issues.
	2. Unanswered Requests for Information.
	3. Rejected or unreturned submittals.
	4. Notations on returned submittals.
	5. Pending modifications affecting the Work and the Contract Time.

	G. Contractor's Construction Schedule Updating: At 14 day intervals, update schedule to reflect actual construction progress and activities. Issue schedule one week before each regularly scheduled progress meeting.
	1. Revise schedule immediately after each meeting or other activity where revisions have been recognized or made. Issue updated schedule concurrently with the report of each such meeting.
	2. Include a report with updated schedule that indicates every change, including, but not limited to, changes in logic, durations, actual starts and finishes, and activity durations.
	3. As the Work progresses, indicate Final Completion percentage for each activity.

	H. Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days behind the current approved schedule, submit a separate recovery schedule indicating means by which Contractor intends to regain compliance with the schedule. In...
	I. Distribution: Distribute copies of approved schedule to Project Manager, Owner, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
	1. Post copies in Project meeting rooms and temporary field offices.
	2. When revisions are made, distribute updated schedules to the same parties and post in the same locations. Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in performance of cons...


	1.7 GANTT-CHART SCHEDULE REQUIREMENTS
	A. Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal, Gantt-chart-type, Contractor's Construction Schedule within 10 days of date established the Notice to Proceed.
	B. Preparation: Indicate each significant construction activity separately. Identify first workday of each week with a continuous vertical line.
	1. For construction activities that require three months or longer to complete, indicate an estimated completion percentage in  10 percent increments within time bar.


	1.8 REPORTS
	A. Daily Construction Reports: Prepare a daily construction report recording the following information concerning events at Project site:
	1. List of subcontractors at Project site.
	2. List of separate contractors at Project site.
	3. Approximate count of personnel at Project site.
	4. Equipment at Project site.
	5. Material deliveries.
	6. High and low temperatures and general weather conditions, including presence of rain.
	7. Testing and inspection.
	8. Accidents.
	9. Meetings and significant decisions.
	10. Unusual events.
	11. Stoppages, delays, shortages, and losses.
	12. Meter readings and similar recordings.
	13. Emergency procedures.
	14. Orders and requests of authorities having jurisdiction.
	15. Change Orders received and implemented.
	16. Bulletin or Change Directives received and implemented.
	17. Services connected and disconnected.
	18. Equipment or system tests and startups.
	19. Partial completions and occupancies.
	20. Substantial Completions authorized.

	B. Material Location Reports: At monthly intervals, prepare and submit a comprehensive list of materials delivered to and stored at Project site. List shall be cumulative, showing materials previously reported plus items recently delivered. Include wi...
	1. Material stored prior to previous report and remaining in storage.
	2. Material stored prior to previous report and since removed from storage and installed.
	3. Material stored following previous report and remaining in storage.

	C. Site Condition Reports: Immediately on discovery of a difference between site conditions and the Contract Documents, prepare and submit a detailed report. Submit with a Request for Information. Include a detailed description of the differing condit...
	D. Unusual Event Reports: When an event of an unusual and significant nature occurs at Project site, whether or not related directly to the Work, prepare and submit a special report. List chain of events, persons participating, responses by Contractor...
	1. Submit unusual event reports directly to Project Manager and Owner within two days of an occurrence. Distribute copies of report to parties affected by the occurrence.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013300 Submittal Procedures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Submittal schedule requirements.
	2. Administrative and procedural requirements for submittals.

	B. Related Requirements:
	1. Section 014000 "Quality Requirements" for submitting test and inspection reports, and schedule of tests and inspections.
	2. Section 017700 "Closeout Procedures" for submitting closeout submittals and maintenance material submittals.


	1.3 DEFINITIONS
	A. Action Submittals: Written and graphic information and physical samples that require Project Manager’s responsive action. Action submittals are those submittals indicated in individual Specification Sections as "action submittals."
	B. Informational Submittals: Written and graphic information and physical samples that do not require Project Manager’s responsive action. Submittals may be rejected for not complying with requirements. Informational submittals are those submittals in...

	1.4 SUBMITTAL SCHEDULE
	A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in chronological order by dates required by construction schedule. Include time required for review, ordering, manufacturing, fabrication, and delivery when establis...
	1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and Contractor's construction schedule.
	2. Submittal Schedule: Submit concurrently with the first complete submittal of Contractor's construction schedule.
	a. Submit revised submittal schedule as required to reflect changes in current status and timing for submittals.

	3. Format: Arrange the following information in a tabular format:
	a. Scheduled date for first submittal.
	b. Specification Section number and title.
	c. Submittal Category: Action; informational.
	d. Name of subcontractor.
	e. Description of the Work covered.
	f. Scheduled date for Project Manager’s final release or approval.



	1.5 SUBMITTAL FORMATS
	A. Submittal Information: Include the following information in each submittal:
	1. Project name.
	2. Date.
	3. Name of Project Manager.
	4. Name of Contractor.
	5. Name of firm or entity that prepared submittal.
	6. Names of subcontractor, manufacturer, and supplier.
	7. Unique submittal number, including revision identifier. Include Specification Section number with sequential alphanumeric identifier and alphanumeric suffix for resubmittals.
	8. Category and type of submittal.
	9. Submittal purpose and description.
	10. Number and title of Specification Section, with paragraph number and generic name for each of multiple items.
	11. Drawing number and detail references, as appropriate.
	12. Indication of full or partial submittal.
	13. Location(s) where product is to be installed, as appropriate.
	14. Other necessary identification.
	15. Remarks.
	16. Signature of transmitter.

	B. Options: Identify options requiring selection by Project Manager.
	C. Deviations and Additional Information: On each submittal, clearly indicate deviations from requirements in the Contract Documents, including minor variations and limitations; include relevant additional information and revisions, other than those r...
	D. Electronic Submittals: Prepare submittals as PDF package, incorporating complete information into each PDF file. Name PDF file with submittal number.
	E. Submittals Utilizing Web-Based Project Software: Prepare submittals as PDF files or other format indicated by Project management software.

	1.6 SUBMITTAL PROCEDURES
	A. Prepare and submit submittals required by individual Specification Sections. Types of submittals are indicated in individual Specification Sections.
	1. Email: Prepare submittals as PDF package and transmit to Project Manager by sending via email. Include PDF transmittal form. Include information in email subject line as requested by Project Manager.
	a. Project Manager will return annotated file. Annotate and retain one copy of file as a digital Project Record Document file.

	2. Web-Based Project Management Software (Where Applicable): Prepare submittals in PDF form, and upload to web-based Project management software website. Enter required data in web-based software site to fully identify submittal.

	B. Coordination: Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Submit all submittal items required for each Specification Section concurrently unless partial submittals for portions of the Work are indicated on approved submittal schedule.
	3. Submit action submittals and informational submittals required by the same Specification Section as separate packages under separate transmittals.
	4. Coordinate transmittal of submittals for related parts of the Work specified in different Sections, so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Project Manager reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time for review shall commence on Project Manager’s receipt of submittal. No extension of the Contract Time will be authorized because of failure to tran...
	1. Initial Review: Allow 7 days for initial review of each submittal. Allow additional time if coordination with subsequent submittals is required. Project Manager will advise Contractor when a submittal being processed must be delayed for coordination.
	2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Resubmittal Review: Allow 5 days for review of each resubmittal.
	4. Sequential Review: Where sequential review of submittals by consultants, Owner, or other parties is indicated, allow 14 days for initial review of each submittal.

	D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block, and clearly indicate extent of revision.
	3. Resubmit submittals until they are marked with approval notation from Project Manager’s action stamp.

	E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities. Show distribution on transmi...
	F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action submittals that are marked with approval notation from Project Manager’s action stamp.

	1.7 SUBMITTAL REQUIREMENTS
	A. Product Data: Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard published data are unsuitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's catalog cuts.
	b. Manufacturer's product specifications.
	c. Standard color charts.
	d. Statement of compliance with specified referenced standards.
	e. Testing by recognized testing agency.
	f. Application of testing agency labels and seals.
	g. Notation of coordination requirements.
	h. Availability and delivery time information.

	4. For equipment, include the following in addition to the above, as applicable:
	a. Wiring diagrams that show factory-installed wiring.
	b. Operational range diagrams.
	c. Clearances required to other construction, if not indicated on accompanying Shop Drawings.

	5. Submit Product Data before Shop Drawings, and before or concurrently with Samples.

	B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following information, as applicable:
	a. Identification of products.
	b. Schedules.
	c. Compliance with specified standards.
	d. Notation of coordination requirements.
	e. Notation of dimensions established by field measurement.
	f. Relationship and attachment to adjoining construction clearly indicated.
	g. Seal and signature of professional engineer if specified.


	C. Samples: Submit Samples for review of type, color, pattern, and texture for a check of these characteristics with other materials.
	1. Transmit Samples that contain multiple, related components, such as accessories together in one submittal package.
	2. Identification: Permanently attach label on unexposed side of Samples that includes the following:
	a. Project name and submittal number.
	b. Generic description of Sample.
	c. Product name and name of manufacturer.
	d. Sample source.
	e. Number and title of applicable Specification Section.
	f. Specification paragraph number and generic name of each item.

	3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample characteristics and identification information for record.
	4. Web-Based Project Management Software (Where Applicable): Prepare submittals in PDF form, and upload to web-based Project software website. Enter required data in web-based software site to fully identify submittal.
	5. Disposition: Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity. Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections. Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.


	D. Qualification Data: Prepare written information that demonstrates capabilities and experience of firm or person.
	E. Design Data: Prepare and submit written and graphic information indicating compliance with indicated performance and design criteria in individual Specification Sections. Include list of assumptions and summary of loads. Include load diagrams if ap...
	F. Certificates:
	1. Certificates and Certifications Submittals: Submit a statement that includes signature of entity responsible for preparing certification. Certificates and certifications shall be signed by an officer or other individual authorized to sign documents...
	2. Installer Certificates: Submit written statements on manufacturer's letterhead, certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead, certifying that manufacturer complies with requirements in the Contract Documents. Include evidence of manufacturing experience where required.
	4. Material Certificates: Submit written statements on manufacturer's letterhead, certifying that material complies with requirements in the Contract Documents.
	5. Product Certificates: Submit written statements on manufacturer's letterhead, certifying that product complies with requirements in the Contract Documents.

	G. Test and Research Reports:
	1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.
	2. Field Test Reports: Submit written reports indicating and interpreting results of field tests performed either during installation of product or after product is installed in its final location, for compliance with requirements in the Contract Docu...
	3. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requiremen...
	5. Product Test Reports: Submit written reports indicating that current product produced by manufacturer complies with requirements in the Contract Documents. Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified t...


	1.8 DELEGATED-DESIGN SERVICES (Where Applicable)
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and d...
	1. If criteria indicated are insufficient to perform services or certification required, submit a written request for additional information to Project Manager.

	B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other required submittals, submit digitally signed PDF file, signed and sealed by the responsible design professional, for each product and system specifically...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents. Include list of codes, loads, and other factors used in performing these services.


	1.9 CONTRACTOR'S REVIEW
	A. Action Submittals and Informational Submittals: Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before ...
	B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform approval stamp. Include name of reviewer, date of Contractor's approval, and statement certifying that submittal has been reviewed, checked, and approved for co...
	1. Project Manager will not review submittals received from Contractor that do not have Contractor's review and approval.


	1.10  PROJECT MANAGER’S REVIEW
	A. Action Submittals: Project Manager will review each submittal, indicate corrections or revisions required, and return.
	1. PDF Submittals: Project Manager will indicate, via markup on each submittal, the appropriate action.
	2. Submittals by Web-Based Project Management Software (Where Applicable): Project Manager will indicate, on Project management software website, the appropriate action.

	B. Informational Submittals: Project Manager will review each submittal and will not return it, or will return it if it does not comply with requirements. Project Manager will forward each submittal to appropriate party.
	C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Project Manager.
	D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for resubmittal without review.
	E. Project Manager will return without review submittals received from sources other than Contractor.
	F. Submittals not required by the Contract Documents will be returned by Project Manager without action.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	014000  Quality Requirements
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspection services are required to verify compliance with requirements specified or indicated. These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specific quality-assurance and quality-control requirements for individual work results are specified in their respective Specification Sections. Requirements in individual Sections may also cover production of standard products.
	2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and quality-control procedures that facilitate compliance with the Contract Document requirements.
	3. Requirements for Contractor to provide quality-assurance and quality-control services required by Owner or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Requirements:
	1. Section 012100 "Allowances" for testing and inspection allowances.


	1.3 DEFINITIONS
	A. Experienced: When used with an entity or individual, "experienced," unless otherwise further described, means having successfully completed a minimum of five  previous projects similar in nature, size, and extent to this Project; being familiar wit...
	B. Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an employee, subcontractor, or sub-subcontractor, to perform a particular construction operation, including installation, erection, application, assembly, and simil...
	1. Use of trade-specific terminology in referring to a Work result does not require that certain construction activities specified apply exclusively to specific trade(s).

	D. Preconstruction Testing: Tests and inspections performed specifically for Project before products and materials are incorporated into the Work, to verify performance or compliance with specified criteria. Unless otherwise indicated, copies of repor...
	E. Product Tests: Tests and inspections that are performed by a nationally recognized testing laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program (NVLAP),...
	F. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the source (e.g., plant, mill, factory, or shop).
	G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term "testing laboratory" has the same meaning as the term "testing agency."
	H. Quality-Assurance Services: Activities, actions, and procedures performed before and during execution of the Work, to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	I. Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution of the Work, to evaluate that actual products incorporated into the Work and completed construction comply with requirements. Contractor's qual...

	1.4 DELEGATED DESIGN SERVICES
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and d...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Project Manager.

	B. Delegated Design Services Statement: Submit a statement signed and sealed by the responsible design professional, for each product and system specifically assigned to Contractor to be designed or certified by a design professional, indicating that ...

	1.5 CONFLICTING REQUIREMENTS
	A. Conflicting Standards and Other Requirements: If compliance with two or more standards or requirements is specified and the standards or requirements establish different or conflicting requirements for minimum quantities or quality levels, inform t...
	B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the minimum provided or performed. The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minimum withi...

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Contractor's quality-control personnel.
	B. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience. Include proof of qualifications in the form of a recent report on the inspection of the testing agency by...
	C. Schedule of Tests and Inspections: Prepare in tabular form and include the following:
	1. Specification Section number and title.
	2. Entity responsible for performing tests and inspections.
	3. Description of test and inspection.
	4. Identification of applicable standards.
	5. Identification of test and inspection methods.
	6. Number of tests and inspections required.
	7. Time schedule or time span for tests and inspections.
	8. Requirements for obtaining samples.
	9. Unique characteristics of each quality-control service.

	D. Reports: Prepare and submit certified written reports and documents as specified.
	E. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and simil...

	1.7 CONTRACTOR'S QUALITY-CONTROL PLAN
	A. Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice to Proceed, and not less than five days prior to preconstruction conference. Submit in format acceptable to Project Manager. Identify personnel, procedures, control...
	B. Quality-Control Personnel Qualifications: Engage qualified personnel trained and experienced in managing and executing quality-assurance and quality-control procedures similar in nature and extent to those required for Project.
	1. Project quality-control manager may also serve as Project superintendent.

	C. Submittal Procedure: Describe procedures for ensuring compliance with requirements through review and management of submittal process. Indicate qualifications of personnel responsible for submittal review.
	D. Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work requiring testing or inspection, including the following:
	1. Contractor-performed tests and inspections, including subcontractor-performed tests and inspections. Include required tests and inspections and Contractor-elected tests and inspections. Distinguish source quality-control tests and inspections from ...
	2. Special inspections required by authorities having jurisdiction and indicated on the Statement of Special Inspections.
	3. Owner-performed tests and inspections indicated in the Contract Documents.

	E. Continuous Inspection of Workmanship: Describe process for continuous inspection during construction to identify and correct deficiencies in workmanship in addition to testing and inspection specified. Indicate types of corrective actions to be req...
	F. Monitoring and Documentation: Maintain testing and inspection reports, including log of approved and rejected results. Include Work Project Manager has indicated as nonconforming or defective. Indicate corrective actions taken to bring nonconformin...

	1.8 REPORTS AND DOCUMENTS
	A. Test and Inspection Reports: Prepare and submit certified written reports specified in other Sections. Include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, telephone number, and email address of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample-taking and testing and inspection.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	B. Manufacturer's Technical Representative's Field Reports (Where Applicable): Prepare written information documenting manufacturer's technical representative's tests and inspections specified in other Sections. Include the following:
	1. Name, address, telephone number, and email address of technical representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement of whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	C. Factory-Authorized Service Representative's Reports: Prepare written information documenting manufacturer's factory-authorized service representative's tests and inspections specified in other Sections. Include the following:
	1. Name, address, telephone number, and email address of factory-authorized service representative making report.
	2. Statement that equipment complies with requirements.
	3. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	4. Statement of whether conditions, products, and installation will affect warranty.
	5. Other required items indicated in individual Specification Sections.


	1.9 QUALITY ASSURANCE
	A. Qualifications paragraphs in this article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required u...
	C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of su...
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated. Engineering services are def...
	F. Specialists: Certain Specification Sections require that specific construction activities be performed by entities who are recognized experts in those operations. Specialists will satisfy qualification requirements indicated and engage in the activ...
	1. Requirements of authorities having jurisdiction supersede requirements for specialists.

	G. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspection indicated, as documented in accordance with ASTM E329, and with additional qualifications...
	H. Manufacturer's Technical Representative Qualifications: An authorized representative of manufacturer who is trained and approved by manufacturer to observe and inspect installation of manufacturer's products that are similar in material, design, an...
	I. Factory-Authorized Service Representative Qualifications: An authorized representative of manufacturer who is trained and approved by manufacturer to inspect, demonstrate, repair, and perform service on installations of manufacturer's products that...
	J. Testing for compliance with specified requirements for performance and test methods, comply with the following Contractor's responsibilities, including the following:
	1. Provide test specimens representative of proposed products and construction.
	2. Submit specimens in a timely manner with sufficient time for testing and analyzing results to prevent delaying the Work.
	3. Provide sizes and configurations of test assemblies to adequately demonstrate capability of products to comply with performance requirements.
	4. Testing Agency Responsibilities: Submit a certified written report of each test, inspection, and similar quality-assurance service to Project Manager with copy to Contractor. Interpret tests and inspections, and state in each report whether tested ...


	1.10 QUALITY CONTROL
	A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspection they are engaged to perform.
	2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work that failed to comply with the Contract Documents will be charged to Contractor.

	B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are Contractor's responsibility. Perform additional quality-control activities, whether specified or not, to verify and document that the Work complies with require...
	1. Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction. Perform quality-control services required of Contractor by authorities having jurisdiction, whether specified or not.
	2. Engage a qualified testing agency to perform quality-control services (Where Applicable).
	a. Contractor will not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	3. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspection will be performed.
	4. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	5. Testing and inspection requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	6. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with the...
	D. Testing Agency Responsibilities: Cooperate with Project Manager and Contractor in performance of duties. Provide qualified personnel to perform required tests and inspections.
	1. Notify Project Manager and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the locations from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections, and state in each report whether tested and inspected Work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform duties of Contractor.

	E. Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections. Report results in writing as specified in Section 01...
	F. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical representative to observe and inspect the Work. Manufacturer's technical representative's services include participation in preinstallation conferences, examinati...
	G. Contractor's Associated Requirements and Services: Cooperate with agencies and representatives performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested. Notify agency suffi...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspection. Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	6. Security and protection for samples and for testing and inspection equipment at Project site.

	H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and quality-control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspection.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Project Manager.
	4. Identification of testing agency conducting test or inspection.

	B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and inspection log for Project Manager, Owner, and authorities' having jurisdiction reference during normal working hours.
	1. Submit log at Project closeout as part of Project Record Documents.


	3.2 REPAIR AND PROTECTION
	A. General: On completion of testing, inspection, sample-taking, and similar services, repair damaged construction and restore substrates and finishes.
	B. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	015639  Temporary Tree and Plant Protection
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general protection and pruning of existing trees and plants that are affected by execution of the Work, whether temporary or permanent construction.
	B. Related Requirements:
	1. Section 311000 "Site Clearing" for removing existing trees and shrubs.


	1.3 DEFINITIONS
	A. Caliper (DBH): Diameter breast height; diameter of a trunk as measured by a diameter tape or the average of the smallest and largest diameters at a height 54 inches above the ground line for trees with caliper of 8 inches or greater as measured at ...
	B. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction and indicated on Drawings.
	C. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected during construction and defined by a circle concentric with each tree with a radius 12 times the tree's caliper size and with a minimum radius of 96 inches u...
	D. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review methods and procedures related to temporary tree and plant protection including, but not limited to, the following:
	a. Tree-service firm's personnel, and equipment needed to make progress and avoid delays.
	b. Arborist's responsibilities.
	c. Quality-control program.
	d. Coordination of Work and equipment movement with the locations of protection zones.
	e. Trenching by hand or with air spade within protection zones.
	f. Field quality control.



	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include plans, elevations, sections, and locations of protection-zone fencing and signage, showing relation of equipment-movement routes and material storage locations with protection zones.
	2. Detail fabrication and assembly of protection-zone fencing and signage.
	3. Indicate extent of trenching by hand or with air spade within protection zones.

	C. Samples: For each type of the following:
	1. Organic Mulch: 1-quart volume of organic mulch; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch.
	2. Protection-Zone Fencing: Assembled Samples of manufacturer's standard size made from full-size components.
	3. Protection-Zone Signage: Full-size Samples of each size and text, ready for installation.

	D. Tree Pruning Schedule: Written schedule detailing scope and extent of pruning of trees to remain that interfere with or are affected by construction.
	1. Species and size of tree.
	2. Location on site plan. Include unique identifier for each.
	3. Reason for pruning.
	4. Description of pruning to be performed.
	5. Description of maintenance following pruning.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For arborist and tree service firm.
	B. Certification: From arborist, certifying that trees indicated to remain have been protected during construction according to recognized standards and that trees were promptly and properly treated and repaired when damaged.
	C. Maintenance Recommendations: From arborist, for care and protection of trees affected by construction during and after completing the Work.
	D. Existing Conditions: Documentation of existing trees and plantings indicated to remain, which establishes preconstruction conditions that might be misconstrued as damage caused by construction activities.
	1. Use sufficiently detailed photographs or video recordings.
	2. Include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

	E. Quality-control program.
	F. Tree Protection Plan must comply with FEMA / EHP requirements.

	1.7 QUALITY ASSURANCE
	A. Arborist Qualifications: Certified Arborist as certified by ISA, Licensed arborist in jurisdiction where Project is located or Registered Consulting Arborist as designated by ASCA..
	B. Tree Service Firm Qualifications: An experienced tree service firm that has successfully completed temporary tree and plant protection work similar to that required for this Project and that will assign an experienced, qualified arborist to Project...
	C. Quality-Control Program: Prepare a written program to systematically demonstrate the ability of personnel to properly follow procedures and handle materials and equipment during the Work without damaging trees and plantings. Include dimensioned dia...

	1.8 FIELD CONDITIONS
	A. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Moving or parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	B. Do not direct vehicle or equipment exhaust toward protection zones.
	C. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and organic mulch.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Organic Mulch: Free from deleterious materials and suitable as a top dressing for trees and shrubs, consisting of one of the following:
	1. Type: Shredded hardwood or Wood and bark chips.
	2. Size Range: 3 inches maximum, 1/2 inch minimum.
	3. Color: Natural.

	B. Protection-Zone Fencing: Fencing fixed in position and meeting one of the following requirements: Previously used materials may be used when approved by Project Manager.
	1. Chain-Link Protection-Zone Fencing: Galvanized-steel fencing fabricated from minimum 2-inch opening, 0.148-inch- diameter wire chain-link fabric; with pipe posts, minimum 2-3/8-inch- OD line posts, and 2-7/8-inch- OD corner and pull posts; with 1-5...
	a. Height: 48 inches.

	2. Plywood Protection-Zone Fencing: Plywood framed with four 2-by-4-inch rails, with 4-by-4-inch preservative-treated wood posts spaced not more than 96 inches apart.
	a. Height: 48 inches.

	3. Wood Protection-Zone Fencing: Constructed of two 2-by-4-inch horizontal rails, with 4-by-4-inch preservative-treated wood posts spaced not more than 96 inches apart, and lower rail set halfway between top rail and ground.
	a. Height: 48 inches.

	4. Plastic Protection-Zone Fencing: Plastic construction fencing constructed of high-density extruded and stretched polyethylene fabric with 2-inch maximum opening in pattern and weighing a minimum of 0.4 lb/ft.; remaining flexible from minus 60 to pl...
	a. Height: 48 inches.
	b. Color: High-visibility orange, nonfading.

	5. Gates: Single swing access gates matching material and appearance of fencing, to allow for maintenance activities within protection zones; leaf width 24 inches.

	C. Protection-Zone Signage: Shop-fabricated, rigid plastic or metal sheet with attachment holes prepunched and reinforced; legibly printed with nonfading lettering and as follows:
	1. Lettering: 3-inch- black characters on white background.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and sedimentation-control measures are in place. Verify that flows of water redirected from construction areas or generated by construction activity do not enter ...
	B. Prepare written report, endorsed by arborist, listing conditions detrimental to tree and plant protection.

	3.2 PREPARATION
	A. Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated. Tie a 1-inch blue vinyl tape around each tree trunk at 54 inches above the ground.
	B. Protect tree root systems from damage caused by runoff or spillage of noxious materials while mixing, placing, or storing construction materials. Protect root systems from ponding, eroding, or excessive wetting caused by dewatering operations.
	C. Tree-Protection Zones: Mulch areas inside tree-protection zones and other areas indicated. Do not exceed indicated thickness of mulch.
	1. Apply 2-inch uniform thickness of organic mulch unless otherwise indicated. Do not place mulch within 6 inches of tree trunks.
	2. Install temporary root protection matting over mulch to the extent indicated.


	3.3 PROTECTION ZONES
	A. Protection-Zone Fencing: Install protection-zone fencing along edges of protection zones before materials or equipment are brought on the site and construction operations begin in a manner that will prevent people from easily entering protected are...
	1. Chain-Link Fencing: Install to comply with ASTM F567 and with manufacturer's written instructions.
	2. Posts: Set or drive posts into ground one-third the total height of the fence without concrete footings. Where a post is located on existing paving or concrete to remain, provide appropriate means of post support acceptable to Project Manager.
	3. Access Gates: Install, adjust to operate smoothly, easily, and quietly; free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction throughout entire operational range. Confirm that latches and lo...

	B. Protection-Zone Signage: Install protection-zone signage in visibly prominent locations in a manner approved by Arborist. Install one sign spaced approximately every 20 feet on protection-zone fencing, but no fewer than four signs with each facing ...
	C. Maintain protection zones free of weeds and trash.
	D. Maintain protection-zone fencing and signage in good condition as acceptable to Project Manager and remove when construction operations are complete and equipment has been removed from the site.
	1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or equipment access through the protection zone.
	2. Temporary access is permitted subject to preapproval in writing by arborist if a root buffer effective against soil compaction is constructed as directed by arborist. Maintain root buffer so long as access is permitted.


	3.4 EXCAVATION
	A. General: Excavate at edge of protection zones and for trenches indicated within protection zones according to requirements in Section 312000 "Earth Moving" unless otherwise indicated.
	B. Trenching within Protection Zones: Where utility trenches are required within protection zones, excavate under or around tree roots by hand or with air spade, or tunnel under the roots by drilling, auger boring, or pipe jacking. Do not cut main lat...
	C. Do not allow exposed roots to dry out before placing permanent backfill. Provide temporary earth cover or pack with peat moss and wrap with burlap. Water and maintain in a moist condition..

	3.5 ROOT PRUNING
	A. Prune tree roots that are affected by temporary and permanent construction. Prune roots as follows:
	1. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning instruments; do not break, tear, chop, or slant the cuts. Do not use a backhoe or other equipment that rips, tears, or pulls roots.
	2. Temporarily support and protect roots from damage until they are permanently redirected and covered with soil.
	3. Cover exposed roots with burlap and water regularly.
	4. Backfill as soon as possible according to requirements in Section 312000 "Earth Moving."

	B. Root Pruning at Edge of Protection Zone: Prune tree roots by cleanly cutting all roots to the depth of the required excavation.
	C. Root Pruning within Protection Zone: Clear and excavate by hand or with air spade to the depth of the required excavation to minimize damage to tree root systems. If excavating by hand, use narrow-tine spading forks to comb soil to expose roots. Cl...

	3.6 CROWN PRUNING
	A. Prune branches that are affected by temporary and permanent construction. Prune branches as directed by arborist.
	1. Prune to remove only injured, broken, dying, or dead branches unless otherwise indicated. Do not prune for shape unless otherwise indicated.
	2. Do not remove or reduce living branches to compensate for root loss caused by damaging or cutting root system.
	3. Pruning Standards: Prune trees according to ANSI A300 (Part 1).

	B. Unless otherwise directed by arborist, do not cut tree leaders.
	C. Cut branches with sharp pruning instruments; do not break or chop.
	D. Do not paint or apply sealants to wounds.
	E. Provide subsequent maintenance pruning during Contract period if recommended by arborist.

	3.7 FIELD QUALITY CONTROL
	A. Inspections: Engage a qualified arborist to direct plant-protection measures in the vicinity of trees, shrubs, and other vegetation indicated to remain and to prepare inspection reports.

	3.8 REPAIR AND REPLACEMENT
	A. General: Repair or replace trees, shrubs, and other vegetation indicated to remain or to be relocated that are damaged by construction operations, in a manner approved by Arborist.
	1. Submit details of proposed pruning and repairs.
	2. Perform repairs of damaged trunks, branches, and roots within 24 hours according to arborist's written instructions.
	3. Replace trees and other plants that cannot be repaired and restored to full-growth status, as determined by Arborist.

	B. Trees: Remove and replace trees indicated to remain that are more than 25 percent dead or in an unhealthy condition before the end of the corrections period or are damaged during construction operations that Arborist determines are incapable of res...
	1. Small Trees: Provide new trees of same size and species as those being replaced for each tree that measures 6 inches or smaller in caliper size.
	2. Large Trees: As directed by Arborist

	C. Excess Mulch: Rake mulched area within protection zones, being careful not to injure roots. Rake to loosen and remove mulch that exceeds a 2-inch uniform thickness to remain.

	3.9 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal: Remove excess excavated material, displaced trees, trash, and debris and legally dispose of them.



	017700 Closeout Procedures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for Contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.


	1.3 DEFINITIONS
	A. List of Incomplete Items: Contractor-prepared list of items to be completed or corrected, prepared for the Project Manager’s use prior to Project Manager’s inspection, to determine if the Work is substantially complete.

	1.4 ACTION SUBMITTALS
	A. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
	B. Certified List of Incomplete Items: Final submittal at Final Completion.

	1.5 CLOSEOUT SUBMITTALS
	A. Certificates of Release: From authorities having jurisdiction.
	B. Certificate of Insurance: For continuing coverage.

	1.6 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction, permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	2. Submit closeout submittals specified in other Division 01 Sections, including Project Record Documents, operation and maintenance manuals, damage or settlement surveys, property surveys, and similar final record information.
	3. Submit closeout submittals specified in individual Sections, including specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Submit maintenance material submittals specified in individual Sections, including tools, spare parts, extra materials, and similar items, and deliver to location designated by Project Manager. Label with manufacturer's name and model number.

	C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Complete startup and testing of systems and equipment.
	2. Perform preventive maintenance on equipment used prior to Substantial Completion.
	3. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.
	4. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	5. Complete final cleaning requirements.
	6. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	D. Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Project Manager will either proce...
	1. Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.7 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final Completion, complete the following:
	1. Submit a final Application for Payment in accordance with "Payment Procedures” for this Project.
	2. Certified List of Incomplete Items: Submit certified copy of Project Engineer’s Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Project Engineer. Certified copy of the list shall stat...
	3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit Final Completion photographic documentation.

	B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Project Engineer will either proceed wi...
	1. Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.8 LIST OF INCOMPLETE ITEMS
	A. Organization of List: Include name and identification of area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits of construction.
	1. Organize items applying to each major element, including categories for duct banks, manholes, handholes, pads, switchgears, transformers, road restoration, sidewalk & curb restoration (where applicable).
	2. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Project Manager.
	d. Name of Contractor.
	e. Page number.

	3. Submit list of incomplete items in the following format:
	a. MS Excel Electronic File: Or as otherwise agreed upon at commencement of Project.



	1.9 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal: Submit written warranties on request of Project Manager for designated portions of the Work where warranties are indicated to commence on dates other than date of Substantial Completion, or when delay in submittal of warranties m...
	B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	D. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete warranty and bond submittal package into a single electronic PDF file with bookmarks enabling navigation to each item. Provide bookmarked table of contents at b...
	1. Submit by uploading to web-based project software site, or by otherwise agreed upon at the commencement of the Project.

	E. Warranties:
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to identify the product or installation. Provide a typed description of the product or installation, including the name of the product and the name, address...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	F. Provide additional copies of each warranty to include in operation and maintenance manuals.
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	033000 SF - CAST-IN-PLACE CONCRETE
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.
	B. Related Requirements:
	1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Design Mixtures: For each concrete mixture.
	C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and placement.

	1.3 INFORMATIONAL SUBMITTALS
	A. Material certificates.
	B. Material test reports.
	C. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional engineer, detailing fabrication, assembly, and support of formwork.

	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	B. Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

	1.5 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing on concrete mixtures.

	1.6 FIELD CONDITIONS
	A. Hot-Weather Placement: Comply with ACI 301 (ACI 301M).


	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301 (ACI 301M).
	2. ACI 117 (ACI 117M).


	2.2 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
	B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. Provide lumber dressed on at least two edges and one side for tight fit.

	2.3 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
	B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-drawn steel wire into flat sheets.
	C. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.
	D. Galvanized-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from galvanized-steel wire into flat sheets.
	E. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "M...

	2.4 CONCRETE MATERIALS
	A. Cementitious Materials:
	1. Portland Cement: ASTM C 150/C 150M, Type I/II.
	2. Fly Ash: ASTM C 618, Class F Class F or C.
	3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.

	B. Normal-Weight Aggregates: ASTM C 33/C 33M, graded.
	1. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	C. Air-Entraining Admixture: ASTM C 260/C 260M.
	D. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calciu...
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.
	7. Corrosive Inhibition:  Admixture in all concrete mix for manholes and handholes.

	E. Water: ASTM C 94/C 94M and potable.

	2.5 FIBER REINFORCEMENT
	A. Synthetic Micro-Fiber: Fibrillated polypropylene micro-fibers engineered and designed for use in concrete, complying with ASTM C 1116/C 1116M, Type III, 1/2 to 1-1/2 inches (13 to 38 mm) 1 to 2-1/4 inches (25 to 57 mm) long.

	2.6 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. (305 g/sq. m) when dry.
	C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water: Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, dissipating.
	F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, Class A.

	2.7 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

	2.8 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301 (ACI 301M).
	B. Cementitious Materials: Use fly ash, pozzolan, slag cement, and silica fume as needed to reduce the total amount of portland cement, which would otherwise be used, by not less than 40 percent.
	C. Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and -retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete required to be watertight, and concrete with a w/c ratio below 0.50.


	2.9 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.10 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK INSTALLATION
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 (ACI 301M), to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M).
	C. Chamfer exterior corners and edges of permanently exposed concrete.

	3.2 EMBEDDED ITEM INSTALLATION
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be e...

	3.3 STEEL REINFORCEMENT INSTALLATION
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing concrete.


	3.4 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections are completed.
	B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot be placed continuously, provide const...
	1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301 (ACI 301M).


	3.5 FINISHING FORMED SURFACES
	A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched. Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defects. Remove fins and other projections that exceed specified ...
	1. Apply to concrete surfaces exposed to public view.

	C. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces. Continue final surface treatment of formed su...

	3.6 CONCRETE PROTECTING AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 (ACI 301M) for hot-weather protection during curing.
	B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations. Apply according to manufactu...
	C. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days.
	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure ...


	3.7 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Project Management Team. Remove and replace concrete that cannot be repaired and patched to Project Management Team's approval.

	3.8 FIELD QUALITY CONTROL
	A. Special Inspections: Contractor shall engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
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	2 260519 Low-Voltage Electrical Power Conductors
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.

	B. Where a specific manufacturers name is listed an equal substitute may be used.

	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. American Insulated Wire Corp.; a Leviton Company.
	2. General Cable Corporation.
	3. Senator Wire & Cable Company.
	4. Southwire Company.
	5. Approved Equal

	B.  Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN, XHHW.

	2.2 CONNECTORS AND SPLICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.
	6. Approved Equal

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Exposed Feeders:  Type THHN-THWN, single conductors in raceway.
	B. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	C. Exposed Branch Circuits:  Type THHN-THWN, single conductors in raceway.
	D. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	E. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	F. Class 2 Control Circuits:  Type THHN-THWN, in raceway.

	3.3 INSTALLATION OF CONDUCTORS
	A. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	B. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, which will not damage cables or raceway.
	C. Identify and color-code conductors.

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack.

	3.5 FIELD QUALITY CONTROL
	A. Contractor shall perform all tests and inspections and prepare test reports listed below:
	1. Transformer secondary feeders.
	2. Feeders to meter socket

	B. Tests and Inspections:
	1. After installing conductors and before electrical circuitry has been energized, test conductors feeding the following critical equipment and services for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in ANSI/NETA Acceptance Testing Specification.  Certify compliance with test parameters.

	C. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	D. Remove and replace malfunctioning units and retest as specified above.



	3 260526 Grounding and Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes grounding and bonding systems and equipment.
	B. Section includes grounding and bonding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.
	2. Ground bonding common with lightning protection system.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Include the following:
	1. Plans showing as-built, dimensioned locations of system described in "Field Quality Control" Article, including the following:
	a. Ground rods.
	b. Ground rings.



	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Certified by NETA.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.

	2.2 MANUFACTURERS
	A. See drawings for Basis of Design.  Where a specific manufacturers name is listed, an approved equal substitute may be used.

	2.3 CONDUCTORS
	A. Insulated Conductors: Tinned-copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors: ASTM B3.
	2. Stranded Conductors: ASTM B8.
	3. Tinned Conductors: ASTM B33.
	4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
	5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
	7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.


	2.4 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	C. Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals.
	D. Cable-to-Cable Connectors: Refer to drawings for details and materials.
	E. Conduit Hubs: Mechanical type, terminal with threaded hub.

	2.5 GROUNDING ELECTRODES
	A. Ground Rods: Copper-clad steel 5/8 inch by 10 feet.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Underground Grounding Conductors: Install bare tinned-copper conductor, size as per drawings.
	1. Bury at least 12 inches below grade.

	C. Insulated Grounding Conductors: Green-colored insulation with continuous yellow stripe.
	D. Conductor Terminations and Connections:
	1. Underground Connections: Welded connectors.  Refer to drawings for details.


	3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements.
	B. Grounding Manholes and Handholes: See Drawings.
	C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, cable racks, pulling irons, and cable shields within each manhole or handhole, to ground rod or grounding conductor. Make connections with No. 2 AWG minimum, str...
	D. Pad-Mounted Transformers, Switchgear, and Sectionalizing Cabinets:  See Drawings.

	3.3 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated. Make connections without exposing steel or damaging coating if any.
	2. Use exothermic welds for all below-grade connections.

	C. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact are galvanically compatible.
	1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact points closer in order of galvanic series.
	2. Make connections with clean, bare metal at points of contact.
	3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.
	4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and mechanical clamps.
	5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.

	C. Grounding system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.



	4 260529 Supports for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Supports for electrical equipment.
	2. Construction requirements for concrete bases.

	B. Where a specific manufacturers name is listed an equal substitute may be used.

	1.2 PERFORMANCE REQUIREMENTS
	A. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	B. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.3 SUBMITTALS
	A. Product Data:  For steel slotted support systems.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following:
	1. Steel slotted channel systems.  Include Product Data for components.
	2. Equipment supports.


	1.4 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	5. Channel Dimensions:  Selected for applicable load criteria.

	B. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by:
	1) Hilti Inc.
	2) Approved Equal.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by:
	1) Hilti Inc.
	2) Approved Equal


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of supports for electrical equipment except if requirements in this Section are stricter.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	C. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inches thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for s...
	6. To Steel Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.
	7. To Light Steel:  Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mea...

	D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	B. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated on drawings but not less than 4 inches larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Division 03.
	C. Anchor equipment to concrete base.
	1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	4 260543 - Underground Ducts & Raceways for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduit and fittings.
	2. Rigid nonmetallic duct.
	3. Duct accessories.
	4. Precast concrete handholes or cast in place handholes.
	5. Polymer concrete handholes and boxes with polymer concrete cover.
	6. High-density plastic boxes.
	7. Precast manholes.
	8. Cast-in-place manholes.
	9. Utility structure accessories.


	1.3 DEFINITIONS
	A. Direct Buried: Duct or a duct bank that is buried in the ground, without any additional casing materials such as concrete.
	B. Duct: A single duct or multiple ducts. Duct may be either installed singly or as component of a duct bank.
	C. Duct Bank:
	1. Two or more ducts installed in parallel, with or without additional casing materials.

	D. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include duct-bank materials, including spacers and miscellaneous components.
	2. Include duct, conduits, and their accessories, including elbows, end bells, bends, fittings, and solvent cement.
	3. Include accessories for manholes, handholes, boxes, and other utility structures.
	4. Include cable racks and stanchions.
	5. Include underground-line warning tape.

	B. Shop Drawings:
	1. Precast or Factory-Fabricated Underground Utility Structures:
	a. Include plans, elevations, sections, details, attachments to other work, and accessories.
	b. Include duct entry provisions, including locations and duct sizes.
	c. Include reinforcement details.
	d. Include frame and cover design and manhole chimneys.
	e. Include grounding details.
	f. Include dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps.
	g. Include joint details.

	2. Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:
	a. Include dimensioned plans, sections, and elevations, and fabrication and installation details.
	b. Include duct entry provisions, including locations and duct sizes.
	c. Include cover design.
	d. Include grounding details.



	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: For duct and duct bank. Show duct profiles and coordination with other utilities and underground structures.
	B. Product Certificates: For concrete and steel used in precast concrete manholes and handholes, as required by ASTM C858.
	C. Source quality-control reports.
	D. Field quality-control reports.

	1.6 MAINTENANCE MATERIALS SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	B. Furnish cable-support stanchions, arms, hardware, and associated fasteners in quantities equal to 5 percent of quantity of each item installed.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND FITTINGS
	A. Rigid Aluminum Conduit:  Comply with ANSI C80.5 and UL6A
	B. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and marked for intended location and application.

	2.2 RIGID NONMETALLIC DUCT
	A. Underground Plastic Utilities Duct: Type EPC-40-PVC RNC, complying with NEMA TC 2 and UL 651, with matching fittings complying with NEMA TC 3 by same manufacturer as duct.
	B. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and marked for intended location and application.
	C. Solvents and Adhesives: As recommended by conduit manufacturer.

	2.3 DUCT ACCESSORIES
	A. Duct Spacers: Factory-fabricated, rigid, PVC interlocking spacers; sized for type and size of duct with which used and selected to provide minimum duct spacing indicated while supporting duct during concreting or backfilling.
	1. Refer to Contract Drawings for Basis of Design.

	B. Underground-Line Warning Tape: Refer to Contract Drawings.

	2.4 PRECAST CONCRETE HANDHOLES OR CAST IN PLACE HANDHOLES
	A. Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom unless open-bottom enclosures are indicated. Frame and cover shall have load rating consistent with that of handhole or box.
	B. Refer to Contract Drawings for Basis of Design.
	C. Comply with ASTM C858 for design and manufacturing processes.
	D. Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed cover hook eyes and tamper-resistant, captive, cover-securing bolts.
	E. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
	F. Cover Legend: Molded lettering, “COMMUNICATIONS” or “ELECTRIC”, as noted on Contract Drawings.
	G. Configuration: Units shall be designed for flush burial and have integral closed bottom.
	H. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability properties necessary to withstand maximum hydrostatic pressures at the installation location with the ground-water level at grade.
	I. Knockout Panel (For Precast Handholes): Precast openings in walls, arranged to match dimensions and elevations of approaching duct, plus an additional 12 inches vertically and horizontally to accommodate alignment variations.
	1. Knockout panels shall be located no less than 6 inches from interior surfaces of walls, floors, or frames and covers of handholes, but close enough to corners to facilitate racking of cables on walls.
	2. Knockout panel opening shall have cast-in-place, welded-wire fabric reinforcement for field cutting and bending to tie into concrete envelopes of duct.
	3. Knockout panels shall be framed with at least two additional No. 3 steel reinforcing bars in concrete around each opening.
	4. Knockout panels shall be 1-1/2 to 2 inches thick.

	J. Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating fitting in wall for each entering duct.
	1. Type and size shall match fittings to duct to be terminated.
	2. Fittings shall align with elevations of approaching duct and be located near interior corners of handholes to facilitate racking of cable.

	K. Handholes shall have cast-in inserts for saddles installed before concrete is poured, or shall have drop-in inserts.
	L. Handholes shall have pulling-in irons installed in the concrete walls / floor in accordance with contract drawings.

	2.5 POLYMER CONCRETE HANDHOLES AND BOXES WITH POLYMER CONCRETE COVER
	A. Description: Molded of sand and aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a combination of the two.
	B. Standard: Comply with SCTE 77. Comply with tier requirements in "Underground Enclosure Application" Article.
	C. Color: Gray.
	D. Configuration: Units shall be designed for flush burial and have integral closed bottom unless otherwise indicated.
	E. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	F. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
	G. Cover Legend: Molded lettering, "ELECTRIC" or “COMMUNICATIONS” As indicated on Contract Drawings.
	H. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering duct for secure, fixed installation in enclosure wall.
	I. Handholes 18 inches wide by 18 inches long and larger shall have factory-installed inserts for cable racks and pulling-in irons.

	2.6 HIGH-DENSITY PLASTIC BOXES
	A. Description: Injection molded of HDPE or copolymer-polypropylene. Cover shall be made of polymer concrete.
	B. Standard: Comply with SCTE 77. Comply with tier requirements in "Underground Enclosure Application" Article.
	C. Color: Gray.
	D. Configuration: Units shall be designed for flush burial and have integral closed bottom unless otherwise indicated.
	E. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	F. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
	A. Cover Legend: Molded lettering, "ELECTRIC" or “COMMUNICATIONS” As indicated on Contract Drawings.
	B. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering duct for secure, fixed installation in enclosure wall.
	C. Handholes 18 inches wide by 18 inches long and larger shall have factory-installed inserts for cable racks and pulling-in irons.

	2.7 PRECAST MANHOLES
	A. Description: One-piece units and units with interlocking mating sections, complete with accessories, hardware, and features.
	B. Basis of Design shall be as indicated in the Contract Drawings.
	C. Comply with ASTM C858.
	D. Structural Design Loading: Comply with requirements in "Underground Enclosure Application" Article.
	E. Knockout Panels: Precast openings in walls, arranged to match dimensions and elevations of approaching duct, plus an additional 12 inches vertically and horizontally to accommodate alignment variations.
	1. Knockout panels shall be located no less than 6 inches from interior surfaces of walls, floors, or roofs of manholes, but close enough to corners to facilitate racking of cables on walls.
	2. Knockout panel opening shall have cast-in-place, welded-wire fabric reinforcement for field cutting and bending to tie into concrete envelopes of duct.
	3. Knockout panel shall be framed with at least two additional No. 3 steel reinforcing bars in concrete around each opening.
	4. Knockout panels shall be 1-1/2 to 2 inches thick.

	F. Duct Entrances in Manhole Walls: Cast end-bell or duct-terminating fitting in wall for each entering duct.
	1. Type and size shall match fittings to duct to be terminated.
	2. Fittings shall align with elevations of approaching duct and be located near interior corners of manholes to facilitate racking of cable.

	G. Ground Rod Accommodations:  Provide opening in floor for a 5/8” ground rod.
	H. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability properties necessary to withstand maximum hydrostatic pressures at the installation location with the ground-water level at grade.

	2.8 CAST-IN-PLACE MANHOLES
	A. Description: Underground utility structures, constructed in place, complete with accessories, hardware, and features. Include concrete knockout panels for duct entrance or cast end bells directly into the manhole walls.  Refer to drawings.
	B. Materials: Comply with ASTM C858 and with Section 033000 "Cast-in-Place Concrete."
	C. Structural Design Loading: As specified in "Underground Enclosure Application" Article.
	D. Ground Rod Accommodations & Grounding: copper pigtail through floor of manhole 2 inches from the wall adjacent to, but not underneath, the ducts entering the structure.  Provide a Thermoweld connection inside of the floor slab.  Refer to drawings.

	2.9 UTILITY STRUCTURE ACCESSORIES
	A. Accessories for Utility Structures: Utility equipment and accessory items used for utility structure access and utility support, listed and labeled for intended use and application.
	B. Manhole Frames, Covers, and Chimney Components: Comply with structural design loading specified for manhole.
	1. Frame and Cover: Weatherproof, gray cast iron complying with ASTM A48/A48M, Class 30B with milled cover-to-frame bearing surfaces; diameter, 36 inches or as otherwise indicated on Contract Drawings.
	a. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
	b. Special Covers: Recess in face of cover designed to accept finish material in paved areas.

	2. Cover Legend: Cast in. Selected to suit system.
	a. Legend: "ELECTRIC".

	3. Manhole Chimney Components: Precast concrete rings with dimensions matched to those of roof opening.
	a. Mortar for Chimney Ring and Frame and Cover Joints: Comply with ASTM C270, Type M, except for quantities less than 2.0 cu. ft. where packaged mix complying with ASTM C387, Type M, may be used.
	b. Seal joints watertight using preformed plastic or rubber complying with ASTM C990. Install sealing material according to sealant manufacturers' written instructions.


	C. Manhole Sump Frame and Grate: ASTM A48/A48M, Class 30B, gray cast iron.
	D. Pulling-in and Lifting Irons: As indicated on drawings for cast in place manhole or 7/8-inch diameter, hot-dip galvanized, bent steel rod; stress relieved after forming; and fastened to reinforcing rod. Exposed triangular opening.
	1. Ultimate Yield Strength: 40,000-lbf shear and 60,000-lbf tension.

	E. Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments: See contract drawings for Basis of Design.
	1. Tested Ultimate Pullout Strength: 12,000 lbf minimum.

	F. Expansion Anchors for Installation after Concrete Is Cast: Zinc-plated, carbon-steel-wedge type with stainless-steel expander clip with 1/2-inch bolt, 5300-lbf rated pullout strength, and minimum 6800-lbf rated shear strength.
	G. Cable Rack Assembly: Nonmetallic. Components fabricated from nonconductive, fiberglass-reinforced polymer.
	1. Stanchions: Nominal 36 inches high by 4 inches wide, with provisions to connect to other sections to form a continuous unit, with minimum of nine holes for arm attachment.
	2. Arms: Arranged for secure, drop-in attachment in horizontal position at any location on cable stanchions, and capable of being locked in position. Arms shall be available in lengths ranging from 3 inches with 450-lb minimum capacity to 20 inches wi...

	H. Duct-Sealing Compound: Nonhardening, safe for contact with human skin, not deleterious to cable insulation, and workable at temperatures as low as 35 deg F. Capable of withstanding temperature of 300 deg F without slump and adhering to clean surfac...

	2.10 SOURCE QUALITY CONTROL
	A. Test and inspect precast concrete utility structures according to ASTM C1037.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Coordinate layout and installation of duct, duct bank, manholes, and handholes with final arrangement of other utilities, site grading, and surface features as determined in the field. Notify Project Manager if there is a conflict between areas of ...
	B. Coordinate elevations of duct and duct-bank entrances into manholes, and handholes, with final locations and profiles of duct and duct banks, as determined by coordination with other utilities, underground obstructions, and surface features. Revise...
	C. Clear and grub vegetation to be removed and protect vegetation to remain according to Section 311000 "Site Clearing." Remove and stockpile topsoil for reapplication according to Section 311000 "Site Clearing

	3.2 UNDERGROUND DUCT APPLICATION
	A. Duct for MV Main Feeder Cables: Type EPC-40-PVC RNC, concrete-encased unless otherwise indicated on contract drawings.
	B. Duct bank for MV distribution cables (#1/0 AWG: Type EPC-40 PVC RNC, in control density fill (CDF) unless otherwise indicated on contract drawings.
	C. Duct for Electrical Feeders 600 V and Less: Type EPC-40-PVC RNC, direct-buried unless otherwise indicated on contract drawings.
	D. Duct for Electrical Branch Circuits: Type EPC-40-PVC RNC, direct-buried unless otherwise indicated on contract drawings.
	E. Underground Ducts Crossing Paved Paths and Roadways with less than 24” of earth cover: Type EPC-40 PVC RNC, encased in reinforced concrete (Refer to detail on contract drawings).
	F. Underground Ducts Crossings Paved Path and Roadways with less than 18” of earth cover: Rigid galvanized steel, encased in reinforced concrete, or with metal plate protection. (Refer to detail on contract drawings.)

	3.3 UNDERGROUND ENCLOSURE APPLICATION
	1. Cover design load shall not exceed the design load of the handhole or box.
	B. Manholes: Precast or cast-in-place concrete.
	1. H-20 structural load rating according to AASHTO HB 17.

	C. Handholes and Boxes for 600 V and Less:
	1. Units in Roadways and Other Deliberate Traffic Paths: Precast concrete. AASHTO HB 17,  H-20 structural load rating.
	2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading by Heavy Vehicles: Polymer concrete, SCTE 77, Tier 15; Fiberglass enclosures with polymer concrete frame and cover, SCTE 77 Tier 15;  and High-d...
	3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles: Polymer concrete units, SCTE 77, Tier 8; Heavy-duty fiberglass units with polymer concrete frame and cover, SCTE 77, Tier 8; and High-density pla...
	4. Cover design load shall not exceed the design load of the handhole or box.


	3.4 EARTHWORK
	A. Excavation and Backfill: Do not use heavy-duty, hydraulic-operated, compaction equipment.
	B. Restoration: Replace area immediately after backfilling is completed.
	C. Restore surface features at areas disturbed by excavation and re-establish original grades unless otherwise indicated. Replace removed sod immediately after backfilling is completed.
	D. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and mulching.
	E. Cut and patch existing pavement in the path of underground duct, duct bank, and underground structures according to Specification Section 01045 “Cutting and Patching” where roadway restoration is not required.  Where roadway restoration is required...

	3.5 DUCT AND DUCT-BANK INSTALLATION
	A. Install duct, spacers, and accessories into the duct-bank configuration in accordance with contract drawings and manufacturers installation instructions.
	B. Install duct according to NEMA TCB 2.
	C. Slope: Pitch duct a minimum slope of 1:300 down toward manholes and handholes and away from buildings and equipment. Slope duct from a high point between two manholes, to drain in both directions.
	D. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use manufactured 36 inch elbows for non-feeder cables and transmission line cables and use 24 inch elbows for distribution cables.
	1. Duct shall have maximum of four 90 degree bends, or the total of all bends shall be no more 360 degrees between pull points, unless otherwise indicated on contract drawings.

	E. Joints: Use solvent-cemented joints in duct and fittings and make watertight according to manufacturer's written instructions. Stagger couplings so those of adjacent duct do not lie in same plane.
	F. End Bell Entrances to Manholes and Concrete Handholes: Use end bells, spaced approximately 10 inches o.c. for 5-inch duct, and vary proportionately for other duct sizes.
	1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell, without reducing duct slope and without forming a trap in the line.
	2. Expansion and Deflection Fittings: Install an expansion and deflection fitting in each duct in the area of disturbed earth adjacent to manhole or handhole. Install an expansion fitting near the center of all straight line direct-buried duct with ca...
	3. Grout end bells into structure walls from both sides to provide watertight entrances.

	G. Optional Terminator Entrances to Manholes and Concrete Handholes: Use manufactured, cast-in-place duct terminators, with entrances into structure spaced approximately 6 inches o.c. for 4-inch duct, and vary proportionately for other duct sizes.
	1. Begin change from regular spacing to terminator spacing 10 feet from the terminator, without reducing duct line slope and without forming a trap in the line.
	2. Expansion and Deflection Fittings: Install an expansion and deflection fitting in each duct in the area of disturbed earth adjacent to manhole or handhole. Install an expansion fitting near the center of all straight line duct with calculated expan...

	H. Sealing: Provide temporary closure at terminations of duct with pulled cables. Seal spare duct at terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic pressure.
	I. Pulling Cord: Install 200-lbf test nylon cord in empty ducts.
	J. Concrete-Encased Ducts and Duct Bank:
	1. Excavate trench bottom to provide firm and uniform support for duct.
	2. Width: Excavate trench 3 inches wider than duct on each side.
	3. Depth: Install so top of duct envelope is at least 36 inches below finished grade, unless otherwise indicated on contract drawings.
	4. Support duct on duct spacers coordinated with duct size, duct spacing, and outdoor temperature.
	5. Spacer Installation: Place spacers close enough to prevent sagging and deforming of duct, with at least one spacer per 5 feet of duct. Place spacers within 24 inches of duct ends. Stagger spacers approximately 6 inches between tiers. Secure spacers...
	6. Minimum Space between Duct: 3 inches between edge of duct and exterior envelope wall, 2 inches between ducts for like services, and 4 inches between power and communications ducts.
	7. Elbows: Use manufactured duct elbows for stub-ups, at pad entrances, and at changes of direction in duct unless otherwise indicated. Extend encasement throughout length of elbow.
	8. Reinforcement: Reinforce concrete-encased duct where crossing disturbed earth and where indicated on Contract Drawings.  Arrange reinforcing rods and ties without forming conductive or magnetic loops around ducts or duct groups.
	9. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting and concrete envelope can be poured without soil inclusions; otherwise, use forms.
	10. Concrete Cover: Install a minimum of 3 inches of concrete cover between edge of duct to exterior envelope wall, 3 inches between ducts.
	11. Concreting Sequence: Pour each run of envelope between manholes or other terminations in one continuous operation.
	a. Start at one end and finish at the other, allowing for expansion and contraction of duct as its temperature changes during and after the pour. Use expansion fittings installed according to manufacturer's written instructions or use other specific m...
	b. If more than one pour is necessary, terminate each pour in a vertical plane and install 3/4-inch reinforcing-rod dowels extending a minimum of 18 inches into concrete on both sides of joint near corners of envelope.

	12. Pouring Concrete: Comply with requirements in "Concrete Placement" Article in Section 033000 "Cast-in-Place Concrete." Place concrete carefully during pours to prevent voids under and between duct and at exterior surface of envelope. Do not allow ...

	K. Direct-Buried and CDF Duct Bank:
	1. Excavate trench bottom to provide firm and uniform support for duct.
	2. Width: Excavate trench 3 inches wider than duct on each side.
	3. Depth: Install top of duct at least 36 inches below finished grade unless otherwise indicated on contract drawings.
	4. Support ducts on duct spacers coordinated with duct size, duct spacing, and outdoor temperature.
	5. Spacer Installation: Place spacers close enough to prevent sagging and deforming of duct, with at least one spacer per 5 feet of duct. Place spacers within 24 inches of duct ends. Stagger spacers approximately 6 inches between tiers. Secure spacers...
	6. Install duct with a minimum of 3 inches between ducts.
	7. Elbows: Install manufactured duct elbows for stub-ups, and at changes of direction in duct direction unless otherwise indicated. Encase elbows for stub-up ducts throughout length of elbow.
	8. Direct Buried Duct Bank: After installing first tier of duct, backfill and compact. Start at tie-in point and work toward end of duct run, leaving ducts at end of run free to move with expansion and contraction as temperature changes during this pr...
	a. Place minimum 3 inches of sand as a bed for duct. Place sand to a minimum of 6 inches above top level of duct.


	L. Underground-Line Warning Tape: Bury conducting underground line as indicated on contract drawings. Align tape parallel to and within 3 inches of centerline of duct bank. Provide an additional warning tape for each 12-inch increment of duct-bank wid...

	3.6 INSTALLATION OF CONCRETE MANHOLES AND HANDHOLES
	A. Cast-in-Place Manhole or Handhole Installation:
	1. Finish interior surfaces with a smooth-troweled finish.
	2. Knockouts for Future Duct Connections: Form and pour concrete knockout panels 1-1/2 to 2 inches thick, arranged as indicated.
	3. Comply with requirements in Section 033000 "Cast-in-Place Concrete" for cast-in-place concrete, formwork, and reinforcement.

	B. Precast Concrete Handhole and Manhole Installation:
	1. Comply with ASTM C891 unless otherwise indicated.
	2. Install units level and plumb and with orientation and depth coordinated with connecting duct, to minimize bends and deflections required for proper entrances.
	3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

	C. Elevations:
	1. Manhole Roof: Install with rooftop below finished grade such that top of cover is flush with grade.
	2. Manhole Frame: In paved areas and trafficways, set frames flush with finished asphalt of similar surface. Set other manhole frames 1 inch above finished grade.
	3. Handhole Covers: In paved areas and trafficways, set surface flush with asphalt of similar surface
	4. Where indicated, cast handhole cover frame integrally with handhole structure.

	D. Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage provisions indicated.
	E. Manhole Access: Circular opening in manhole roof; sized to match cover size.
	1. Install chimney, where necessary, constructed of precast concrete collars and rings, to support cast-iron frame to connect cover with manhole roof opening. Provide moisture-tight masonry joints and waterproof grouting for frame to chimney.

	F. Waterproofing: Apply waterproofing to exterior surfaces of manholes and handholes after concrete has cured. After duct has been connected and grouted, and before backfilling, waterproof joints and connections, and touch up abrasions and scars. Wate...
	G. Hardware: Install removable hardware, including pulling eyes, cable stanchions, and cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.
	H. Field-Installed Bolting Anchors in Manholes and Concrete Handholes, if not pre-cast: Do not drill deeper than 3-7/8 inches for manholes and 2 inches for handholes, for anchor bolts installed in the field. Use a minimum of two anchors for each cable...

	3.7 INSTALLATION OF CONCRETE HANDHOLES
	A. Precast Concrete Handhole Installation:
	1. Comply with ASTM C891 unless otherwise indicated.
	2. Install units level and plumb and with orientation and depth coordinated with connecting duct, to minimize bends and deflections required for proper entrances.
	3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

	B. Elevations:
	1. Install handholes with bottom at a depth as required to coordinate with ducts.
	2. Handhole Covers: In paved areas and trafficways, set surface flush with finished grade. Set covers of other handholes 1 inch above finished grade.
	3. Where indicated, cast handhole cover frame integrally with handhole structure.

	C. Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage provisions indicated.
	D. Waterproofing: Apply waterproofing to exterior surfaces of handholes after concrete has cured. After duct has been connected and grouted, and before backfilling, waterproof joints and connections, and touch up abrasions and scars.
	E. Hardware: Install removable hardware, including pulling eyes, as required for installation and support of cables and conductors and as indicated.
	F. Field-Installed Bolting Anchors in Concrete Handholes: Do not drill deeper than 2 inches for handholes, for anchor bolts installed in the field. Use a minimum of two anchors for each cable stanchion.

	3.8 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting duct, to minimize bends and deflections required for proper entrances. Use box extension if required to match depths of duct, and seal joint betw...
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation: In paved areas and trafficways, set cover flush with finished grade. Set covers of other handholes 1 inch above finished grade.
	D. Install handholes and boxes with bottom at a depth as required to coordinate with ducts.
	E. Field cut openings for duct according to enclosure manufacturer's written instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to be used, and seal around penetrations after fittings a...

	3.9 GROUNDING
	A. Ground underground ducts and utility structures according to Contract Drawings.

	3.10 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Demonstrate capability and compliance with requirements on completion of installation of underground duct, duct bank, and utility structures.
	2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and adequate bend radii, and test for out-of-round duct. Provide a minimum 12-inch long mandrel equal to duct size minus 1/4 inch. If obstructions are indicated, remove ...
	3. Test manhole and handhole grounding to ensure electrical continuity of grounding and bonding connections. Measure and report ground resistance as specified in Section 260526 "Grounding and Bonding for Electrical Systems."

	B. Correct deficiencies and retest as specified above to demonstrate compliance.
	C. Prepare test and inspection reports.

	3.11 CLEANING
	A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of duct until duct cleaner indicates that duct is clear of dirt and debris. Follow with rubber duct swab for final cleaning and to assist in spreading lubricant...
	B. Clean internal surfaces of manholes, including sump.
	1. Sweep floor, removing dirt and debris.
	2. Remove foreign material.




	4 260548.16  Seismic Controls for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Restraint channel bracings.
	2. Restraint cables.
	3. Seismic-restraint accessories.
	4. Mechanical anchor bolts.
	5. Adhesive anchor bolts.

	B. Related Requirements:
	1. Section 260529 "Supports for Electrical Systems" for commonly used electrical supports and installation requirements.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an agency acceptable to authorities having jurisdiction.
	b. Annotate to indicate application of each product submitted and compliance with requirements.



	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated and that is acceptable to authorities having jurisdiction.
	B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis. They shall bear anchorage preapproval from OSHPD in addition to preapproval, showing maximum seismic-restraint ratings, by ICC-ES or another agency acceptable t...
	D. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Wind-Restraint Loading:
	1. Basic Wind Speed: 195 MPH
	2. Building Risk Category IBC Table 1604.5: Category IV
	3. Minimum 10 lb/sq. ft. multiplied by maximum area of component projected on vertical plane normal to wind direction and 45 degrees either side of normal.

	B. Seismic Design Category:  IBC Table 1613.5: Category D
	C. Seismic-Restraint Loading:
	1. Site Class as Defined in the IBC: C
	2. Assigned Seismic use Group or Building Category as Defined in the IBC: II
	a. Component Importance Factor: 1.5.
	b. Mapped spectral response acceleration at short period, Ss = 1.227.
	c. Mapped spectral response acceleration at a one (1) second period, S1 = 0.428.
	d. Five-percent damped design spectral response acceleration at a short (0.2 sec.) period, SDS = 0.818.
	e. Five-percent damped design spectral response acceleration at a one (1) second period, SD1 = 0.392.
	f. Peak Ground Acceleration, PGA = 0.489.
	g. PGAM = 0.489.



	2.2 RESTRAINT CHANNEL BRACINGS
	A. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end, with other matching components, and with corro...

	2.3 SEISMIC-RESTRAINT ACCESSORIES
	A. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings and matched to type and size of anchor bolts and studs.
	B. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	C. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.

	2.4 MECHANICAL ANCHOR BOLTS
	A. Manufacturers:
	1. Hilti, Inc.
	2. Approved equal

	B. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications. Select anchor bolts with strength required for anchor and as tested according to A...

	2.5 ADHESIVE ANCHOR BOLTS
	A. Manufacturers:
	1. Hilti, Inc.
	2. Approved equal

	B. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide anchor bolts and hardware with zinc-coated steel for interior ap...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Coordinate the location of embedded connection hardware with supported equipment attachment and mounting points.
	B. Equipment and Hanger Restraints:
	1. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 0.125 inch.
	2. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction providing required submittals for component.

	C. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	D. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	E. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors. Do not damage existing reinforcing or embedded items during coring or drilling. Notify the structural engineer if reinforcing steel or other embedd...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction ...
	5. Set anchors to manufacturer's recommended torque using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.3 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner before connecting anchorage device to restrained component (unless post connection testing has been approved), and with at least seven days' advance notice.
	3. Obtain Owner’s approval before transmitting test loads to structure. Provide temporary load-spreading members.
	4. Test at least four of each type and size of installed anchors and fasteners selected by Project Manager or Engineer of Record.
	5. Test to 90 percent of rated proof load of device.

	B. Seismic controls will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.4 ADJUSTING
	A. Adjust restraints to permit free movement of equipment within normal mode of operation.



	4a 260553 - ID for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power cables.
	3. Identification for conductors and MV cables.
	4. Warning labels and signs.
	5. Instruction signs.
	6. Equipment identification labels.
	7. Miscellaneous identification products.


	1.2 SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.

	1.3 QUALITY ASSURANCE
	A. Comply with ANSI A13.1.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.


	PART 2 -  PRODUCTS
	2.1 RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	D. Exposed, above ground conduits carrying MV cables.
	1. Black letters on an orange field.
	2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING."


	2.2 CONDUCTOR AND MV CABLE IDENTIFICATION MATERIALS
	A. Color-Coding Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide to label LV conductors at transformers, meter assemblies and service disconnects.
	B. Phasing Tags: 2” x 4” with 4 corner mounting holes, 0.055” thick polyethylene. Provide  phasing tags at each MV cable in electric manholes, primary handholes, and inside of all pad equipment enclosures.
	C. Medium Voltage Marker Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label. Bold black text on an orange background.  Include syst...

	2.3 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Warning Signs:
	1. Preprinted aluminum, or vinyl signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Minimal size, 7 by 10 inches.

	D. Warning label and sign shall include, but are not limited to, the following legends:
	1. Pad Mounted Equipment Warning:  "DANGER – WARNING ELECTROCUTION HAZARD ENERGIZED CIRCUITS. TURN OFF POWER OR USE PROTECTIVE EQUIPMENT.
	2. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."


	2.4 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. inches and 1/8 inch thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.


	2.5 EQUIPMENT IDENTIFICATION LABELS
	A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.

	2.6 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	B. Apply identification devices to surfaces that require finish after completing finish work.
	C. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.

	3.2 IDENTIFICATION SCHEDULE
	A. Above ground raceways: Install labels at 5-foot maximum intervals.
	B. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in panels, transformer enclosures, metering enclosures, service disconnects, pull and junction boxes, use color-coded conductors to identify the phase.
	1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed below for ungrounded conductors.
	a. Color shall be factory applied tape.
	b. Colors for 480/277-V circuits:
	1) Phase A: Brown
	2) Phase B: Orange
	3) Phase C: Yellow

	c. Colors for 208/120-V Circuits:
	1) Phase A:  Black.
	2) Phase B:  Red.
	3) Phase C:  Blue.

	d. Colors for 120/240-V, single phase Circuits:
	1) Black & Red

	e. Field-Applied, Color-Coding Conductor Tape: (Only where not practical to provide factory prepared color-coded conductors.)  Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are ma...


	C. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system o...
	D. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with equipment name provided on equipment schedules, and/or project nameplate schedule. Apply labels to pad mounted switchgear, primary...
	1. Labeling Instructions:
	a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label. Unless otherwise indicated, provide a single line of text with 1/2-inch high letters on 1-1/2-inch high label; where two lines of text are required, use labels 2 inche...
	b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label 4 inches high.
	c. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.





	5 260800 - Electrical Inspection & Testing
	SECTION 2600800 - ELECTRICAL INSPECTION AND TESTING
	PART 1 -  GENERAL
	1.1  SUMMARY
	A. Section Includes:
	1. Provide labor, materials, temporary wiring, testing equipment, technical supervision and services; perform operations required for electrical and mechanical testing of new electrical equipment and circuits being installed; and operations required f...
	2. Preliminary inspections and testing.
	3. Electrical acceptance testing.


	1.2 REFERENCES
	A. The publications listed below form part of this specification.  Each publication shall be the latest revision and addendum in effect on the date this specification is issued for construction unless noted otherwise.  Except as modified by the requir...
	1. American National Standard Institute (ANSI) / Institute of Electrical and Electronics  Engineers (IEEE)
	a. ANSI/IEEE C37- Guides and Standards for Circuit Breakers, Switchgear, Relays, Substations, and Fuses.
	b. ANSI/IEEE C57 – Distribution, Power, and Regulation Transformers
	c. IEEE 81 – IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Ground System.
	d. ANSI/IEEE 142 -  IEEE Recommended Practice for Grounding of Industrial and Commercial Power Systems (IEEE Green Book)
	e. ANSI/IEEE 242 – IEEE Recommended Practice for Protection and Coordination of Industrial and Commercial Power System (Buff Book)
	f. ANSI/NETA ATS– Standard for Acceptance Testing Specifications for Electrical Power Equipment and Systems.

	2. National Fire Protection Association –NFPA
	a. ANSI/NFPA 70 – National Electrical Code
	b. ANSI/NFPA 70E – Standard for Electrical Safety in the Workplace.



	1.3 SYSTEM DESCRIPTION
	A. Electrical acceptance tests shall be conducted to ensure that electrical materials and their installations are in accordance with the Contract Documents, regulatory agencies, applicable codes and standards listed herein, and that they may be safely...

	1.4 SUBMITTALS
	A. Quality Control Submittals:  Submit copies of test reports in accordance with requirements of individual Sections and with the following:
	1. Submit copies of test reports to the Project Management Team (PM Team / Project Engineer) including actual readings and corrected readings after each test period.
	2. Submit bound copies of final approved test reports at completion of tests to PM Team.  Also, maintain copies of these test reports at the site.
	3. Test reports shall be signed by persons performing tests and witnesses to tests and shall include but not be limited to the following data:
	a. Date of test
	b. Description of equipment tested
	c. Description of test
	d. Environmental conditions (Temperature, humidity and weather)
	e. Test results (Actual values measured)
	f. Comments: Conclusions and recommendations

	B. Quality Assurance Summary: Submit documentation upon request by Owner or PM Team.

	1.5 Preliminary testing and visual inspections shall be conducted prior to acceptance and operational tests to avoid delays.
	A. Provide qualified testing personnel, materials and calibrated test equipment to perform inspection and testing.
	B. Testing and equipment used for testing shall conform to the latest edition of reference specifications specified herein and to applicable codes and requirements of VIWAPA.
	C. Review operating instruction and maintenance manuals prior to field testing  equipment.
	D. Testing Agency shall be regularly engaged in the testing of electrical  equipment, devices, installations, and systems in the voltage levels used on this project.  Testing Agency shall submit proof of the above qualifications when requested.

	1.6 Schedule tests with approval of VIWAPA.  Schedule to be coordinated with VIWAPA.

	PART 2 -  EXECUTION
	2.1 GENERAL
	A. This specification provides guidelines for the inspection, testing, and checkout of the electrical system to ensure that the electrical installation is in accordance with the design specifications, drawings, and Manufacturer's instructions.
	B. The listings and descriptions of the inspections, tests, and checks described herein shall not be considered as complete and all inclusive.  Additional normal standard construction (and sometimes repetitive) checks and test may be necessary through...
	C. Inspection and test work shall be coordinated with VIWAPA's Project Manager.  Reasonable notice shall be given to VIWAPA to allow witnessing for those tests designated to be witnessed.

	Where indicated in Contract Documents, specific tests shall be performed by a Testing Agency with the following qualifications:
	1. Testing firm shall be regularly engaged in testing of electrical equipment, devices, installations and systems.
	2. Testing laboratory shall meet Federal Occupational Safety and Health Administration (OSHA) requirements for accreditation of independent testing laboratories, Title 29, part 1907.

	2.2 Lead, onsite technical person of Testing Agency shall be currently certified by the National Institute for Certification in Engineering Technologies (NICET) in electrical power distribution system testing.
	A. Equipment or circuitry shall not be energized, de-energized, or tied-in to a system without prior review and approval of the test plan and procedure by the site electrical superintendent and the owner's representative.
	B. Construction Quality Manager / Supervisor shall be responsible for all inspection and test activities.
	C. Inspector and test technicians shall be qualified for the work by virtue of training and experience.
	D. Examine areas and conditions under which testing will be done.  Do not proceed with the work until satisfactory conditions have been achieved.

	2.3 APPLICATION
	A. Equipment that can be paralleled under any conditions including defeat of the interlock shall be tested for proper phasing using hot-phase hot-stick or other approved methods.
	B. Megger values as specified are minimum acceptance values at ambient temperature of 60 degrees F and low relative humidity.  Convert readings to equivalent values at 60 degrees F if measurements are taken under other conditions.
	C. Check and verify phase rotation at switchgear and transformer using  a phase sequence meter for consistency and conformity to recognized standards, i.e., A-B-C left to right, top to bottom, front to back, when facing front of equipment.  Phase rota...

	2.4  EQUIPMENT INSPECTION:  In general, inspect electrical equipment as follows or for the  following:
	A. Proper installation, support and fastening.
	B. Complete assembly of components and removal of shipping material.
	C. Tightness of bolted covers, proper gasket fit and missing hardware.
	D. Tightness and physical condition of bolted connections, both electrical and structural.
	E. Proper support and termination of power and control wiring.
	F. Secure ground connections.
	G. Verify that instrument transformers, instruments, control relays, fuses, circuit breakers, switches and other devices are of proper type, size and rating.
	H. Damage to equipment sheet metal and components including paint finish, cleanliness inside and out.
	I. Proper operation of doors, latches, and locks.
	J. Verify labeling is affixed per site standard, and is clearly visible.

	2.5 PREPARATION
	A. A detail plan and schedule shall be prepared for inspection and testing activities.
	B. It is important that equipment warranties or guarantees shall not be voided by testing and checkout work.
	C. The checks and tests shall normally be supplemental to and compatible with the manufacturers' installation instruction leaflets and literature.
	D. Where deviations are apparent, the manufacturer's review shall be obtained before testing.
	E. Reasonable cooperation shall be extended to permit witnessing by the manufacturer's representative if so requested.
	F. Where any questionable repairs, modifications, significant adjustments, tests, or checks are to be made, the test supervisor shall contact the electrical superintendent to determine if the work should be performed by or with the manufacturer's repr...
	G. Serial and model numbers of the instruments used shall be recorded on the test forms.
	H. Testing and checkout work shall be performed with fully qualified personnel skilled in the particular tests being conducted.  This is essential for obtaining and properly evaluating data while the tests are in progress, and for ensuring that import...
	I. The test apparatus shall be of the proper voltage class and rating for the test being performed.  Care shall be taken that the installation shall not be overstressed.
	J. Initial resistance and low voltage tests of equipment shall be made with the equipment de-energized and with all electrical connections to the devices disconnected and locked out as required.
	K. If resistance measurements on devices meet requirements, testing may proceed.  Any short or ground shall be repaired, replaced, dried out, or otherwise corrected before the circuit is energized.
	L. Full voltage tests on circuits and equipment shall be performed only upon Owner’s approval. Owner’s representative shall be present and witness full voltage tests.  The manufacturer's representative may also witness full voltage tests.
	M. At any stage of construction, and when observed, electrical equipment or systems determined to be damaged, faulty, or requiring repairs shall be reported to Owner's representative.  Corrective action may require prior approval.
	N. Examine the Contract Documents in order to ensure completeness of the Work required under this Section.
	O. Cooperate in coordination and scheduling of Work of the Section with Work of related trades, so as not to delay the Work.
	P. Station personnel at each location where exposed cables, bus work, connections or other components exist during megger and VLF cable testing for safety.
	Q. Clean equipment thoroughly prior to testing.  Vacuum interiors of cubicles and remove foreign material.  Wipe clean insulators, bushings and bus supports using lint free cloth.
	R. Preliminary tests and visual inspections of electrical installation including verification checks of factory wiring shall be conducted prior to electrical acceptance and operational tests to avoid delays, and to ensure that equipment and installati...
	S. Where equipment or system under test is interrelated with and depends upon other equipment, systems and controls for proper operation, functioning and performance, latter shall be operated simultaneously with equipment or system under test.
	T. Verify that shipping devices and restraints have been removed.
	U. Check for proper interconnection and tightness at all connections of shipping sections

	2.6 SAFETY
	A. Safety practices shall include, but are not limited to, the following requirements:
	1. OSHA
	2. Applicable state, local safety codes and operating procedures
	3. American National Standards for Personnel Protection
	4. National Fire Protection Association, NFPA 70E
	5. National Electrical Safety Code (NESC)
	6. VIWAPA safety practices
	B. The test supervisor shall ensure that testing and checkout work is conducted in a safe manner.  Special safety precautions such as the following shall be utilized:
	1. Locking and tagging procedures.
	2. Barricades.
	3. De-energization or isolation of equipment before testing.
	4. Review of procedures with safety personnel.
	5. Erection of warning signs.
	6. Stationing of guards and watchmen.
	7. Maintenance of voice communications.
	8. Personnel orientation.
	9. Review and understanding of construction documents.
	10. Review and understanding of installation, start up and O & M manuals.
	11. Exposed live parts subjected to testing shall be guarded by personnel, barricades, or other practical means to insure against personnel being injured by coming in contact with or close proximity to exposed live parts.
	12. Equipment, exposed live parts, etc. shall be completely discharged by grounding or other accepted methods to eliminate possibility of injury to personnel from electrical shock after tests have been completed.
	13. Exposed rotating or moving parts of equipment shall be guarded by personnel, barricades or other practical means to insure against personnel being injured during testing of such equipment.
	14. Provide suitable safety equipment, which is readily accessible during testing operations and follow Owner's on site safety regulations.
	15. Tests shall be performed with apparatus de-energized.  Exceptions must be thoroughly reviewed to identify safety hazards and devise adequate safeguards.

	2.7 SPECIFIC EQUIPMENT AND CABLE TESTING
	A. Switchgear Assemblies:  See Specification Section 261329
	B. Pad Mounted Transformers: See Specification Section 261219
	C. Medium Voltage Power Cable:


	1. Conduct cable tests on new cables in accordance with ICEA-CEMA, NETA, and AEIC specifications, and at the maximum durations and direct current potentials specified herein.
	2. Perform cable tests when the cable is received at the project location, and  after cables are installed and all splices and terminations are complete, and before connection of any apparatus, equipment, or bus.
	3. For additional test requirements, refer to SECTION 26 05 13  – Medium Voltage Cables. The maximum test criteria stated shall apply.
	4. Do not energize cables at system voltage before acceptance testing, but do so as promptly as possible after successful completion of tests.
	5. Perform an insulation resistance test for each phase conductor with other conductors and shields solidly grounded.  Do not test phase conductors simultaneously.
	6. Test duration shall be 10 minutes with resistances tabulated at 30-second, 1-minute, and 10-minute intervals.  Calculate dielectric absorption ratio and polarization index.
	7. Minimum acceptable insulation resistance shall be 1 megohm per 1000 volts of operating voltage.
	8. Perform Very Low Frequency (VLF) test on cables in accordance with 26 05 13 “Medium Voltage Cables” and cable manufacturers standards.  Adhere to precautions and limits as specified in the applicable NEMA standard for the specific cable.  Perform t...
	9. Apply grounds for a time period adequate to drain all insulation stored charge.  Proper notification must be made to all concerned parties if grounds are left in place.
	D. 600 Volt Wire and Cable
	1. Compare cable data with drawings and specifications.
	2. Perform continuity test to insure correct cable connection.
	3. Verify that cable exhibits continuity.
	4. Verify uniform resistance of parallel conductors.
	5. Investigate deviations in resistance valves.
	6.  Inspect exposed sections of cable for physical damage.
	7. Inspect bolted electrical connections for high resistance using one or more of the following methods:
	a. Use of low-resistance ohmmeter.
	b. Verify tightness of accessible bolted electrical connections by calibrated torque-wrench in accordance with manufacturer’s published data.

	8. Check cables and wires for proper identification numbering or color coding.
	9. Inspect compression-applied connectors for correct cable match and indentation.
	10. Inspect cable jacket insulation and condition.
	11. Inspect for correct identification and arrangements.
	12. Perform insulation-resistance tests on each conductor with respect to ground and adjacent conductors. Applied potential shall be 500 volts dc for 300-volt rated cable and 1000 volts dc for 600-volt rated cable.  Test duration shall be one minute. ...
	13. Bolt-torque levels shall be in accordance with manufacturer’s published data. In the absence of published data, use ANSI/NETA ATS Table 100.12.
	14. Compare bolted connection resistance values to values of similar connections.  Investigate values which deviate from those of similar bolted connections by more than 50% of the lowest value.
	E. Grounding Systems
	1. Visually inspect systems, raceway, and equipment grounds to determine the adequacy and integrity of the grounding.
	2. Verify ground system is in compliance with drawings, specifications, and NFPA 70 National Electrical Code Article 250, NESC and IEEF 81.
	3. Inspect physical and mechanical condition.
	4. Inspect bolted electrical connections for high resistance using one or more of the following methods:
	a. Use of low-resistance ohmmeter.
	b. Verify tightness of accessible bolted electrical connections by calibrated  torque-wrench in accordance with manufacturer’s published data.

	5. Perform point-to-point test to determine the resistance between the main grounding system and all major electrical equipment frames, system neutral points.
	6. Grounding system electrical and mechanical connections shall be free of corrosion.
	7. Compare bolted connection resistance values to values of similar connections.  Investigate values which deviate from those of similar bolted connections by more than 50% of the lowest value.
	8. Bolt-torque levels shall be in accordance with manufacturer’s published data. In the absence of published data, use ANSI/NETA ATS Table 100.12.
	9. The resistance between the main grounding electrode and ground shall be no greater than five ohms unless otherwise specified by the owner.  (Reference ANSI/IEEE Standard 142).
	10. Investigate point-to-point resistance values that exceed 5 ohms.
	2.8 INSPECTION AND TEST OF ELECTRICAL INSTALLATION
	A. Contractors shall carefully review installation specifications issued for the project.  They shall be familiar with applicable codes / standards and shall have copies available at the work locations for reference.  Certain requirements may be defin...
	B. Additional inspections may be carried out by third parties to meet legal requirements.  City, state, or similar inspection shall not alleviate the requirement for inspection defined here.

	2.9 TEST METHODS OF EQUIPMENT AND CABLE
	A. General
	1. Contractor shall perform, DC insulation tests of the type specified on electrical equipment, apparatus, and cables as described below:
	a. Before the energization or placing into service and acceptance by Owner.
	b. When damage to the insulation is suspected or known to exist.
	c. After the repairs or modifications to the equipment affecting the installation.
	d. Insulation tests are required at various stages of construction.  The equipment, cable and systems that require testing, the maximum test voltages, and the type test required are specified under the specific equipment type.

	B. Insulation Test Methods
	1. Three types of insulation tests are generally required by this specification.  They are briefly described below.  At the conclusion of DC tests, grounds shall be applied to the cable or equipment windings for at least twice as long as the duration ...
	a. Proof Test

	Test requires the application of DC voltage in excess of the equipment rating.  The test voltage is held constant for a specified time and the behavior of the insulation current, voltage, and resistance are observed for changes that may indicate appro...
	b. Step Voltage Test

	In this test, the voltage is applied to the insulation in consecutive steps of specified magnitude to a maximum value in excess of the equipment rating.  The voltage is held constant at each step for a selected period of time, usually 1 minute.  At th...
	c. Megger or Insulation Resistance Test

	A simple, short test where DC voltage of 100 to 2500 volts is applied to a cable or winding from a constant source of potential, such as a James G. Biddle Co. megger insulation tester.  The voltage is usually considerably below the maximum test value ...



	6 261130 Sectionalizing Cabinets with Junction Modules
	PART 1 -  DESCRIPTION
	1.1 Scope
	A. This specification covers test and mechanical characteristics of three-phase sectionalizing enclosures, with 200 amp, 15kV junction modules.
	B. Where a specific manufacturer’s name is listed an equal substitute may be used.

	1.2 Applicable Standards
	A. All characteristics, definitions, and terminology, except as specifically covered in this specification, shall be in accordance with the latest revision of the following standards.
	1. IEEE Std C57.12.28™-2014 standard - IEEE Standard for Pad-Mounted Equipment - Enclosure Integrity.
	2. IEEE Std C57.12.38™-2014 standard - IEEE Standard for Pad-Mounted-Type, Self-Cooled, Single-Phase Distribution (Parking Stands Only).
	3. IEEE Std 386™-2006 standard - IEEE Standard for Separable Insulated Connector Systems for Power Distribution Systems Above 600 V.



	PART 2 -  PRODUCTS
	2.1 Construction
	A. The sectionalizing enclosure shall be stainless steel.
	B. All hardware must be stainless steel for corrosion resistance.
	C. Enclosure must be available in the colors shown below and meet the finish requirements as defined in IEEE Std. C57.12.28™-2014 standard.
	1. Munsell Green color 7GY 3.29-1.5

	D. Enclosure must include a top hinged removable cover and allow one person operation.  Cover must also include a wind stop to prevent accidental closing.
	E. Enclosure must include a deep angled recessed door with low sill for easy accessibility.
	F. Enclosure must include universal mounting plates painted light grey for optimum visibility of cable terminations and must accept the following:
	1. 200 A, 15 kV, three and four position deadbreak junctions.

	G. Each Enclosure shall be equipped with three (3) 200 amp load break junctions.  Each junction to be 3-way or 4-way as per drawings.  Unused junctions shall be equipped with insulating caps.
	H. Enclosure must include “parking lot” parking stand design providing multiple options for parking of accessories and providing rigidity to the back of the enclosure to prevent oil-canning during operation.
	I. Enclosure must provide a minimum of 1 parking stand pocket per phase.
	J. Enclosure must include a minimum of one grounding provision per phase.
	K. Enclosure must include provisions for lifting.
	L. Enclosure must include a recessed lock pocket, padlock hasp and pentahead bolt for security.

	2.2 Dimensions
	A. Enclosures size shall be as required to accept (3) junctions. Minimum size to be 30”H X 60”W X 22”D.

	2.3 Include the following Optional Features
	A. Provide grounding pad or ground bar.

	2.4 Base Extensions
	A. Steel base extensions to accommodate enclosures must be available in 18” and 24” heights.
	B. Include an 18” base extension.

	2.5 Manufacturers
	A. Manufacturers by one of the following:
	1. Eaton
	2. TRINETICS
	3. Hoffman
	4. Hubbell
	5. MacLean Highline
	6. Approved equal.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install sectionalizing cabinet on concrete pads in accordance with contract drawings.



	9 261323 - Medium-Voltage Metal-Enclosed Switchgear - Copy
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Switchgear enclosure.
	2. Fusible load interrupter switchgear.
	3. Instruments.
	4. Warning labels and signs.


	1.2 DEFINITIONS
	A. ASYM: Asymmetrical.
	B. SYM: Symmetrical.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, and furnished specialties and accessories.

	B. Shop Drawings: For medium-voltage, metal-enclosed switchgear.
	1. Include a tabulation of installed devices with features and ratings.
	2. Include dimensioned plans and elevations, showing dimensions, shipping sections, and weights of each assembled section. Elevations must show major components & features.
	3. Include a plan view and cross section of equipment base showing clearances, manufacturer's recommended work space, and locations of penetrations for grounding and conduits. Show location of anchor bolts.
	4. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, and location and size of each field connection.
	5. Locate accessory and spare equipment storage.
	6. Include single-line diagram.
	7. Include control power wiring diagrams for utility metering.
	8. Include copy of nameplate.
	9. Ratings of the assembled switchgear:
	a. Voltage.
	b. Continuous current.
	c. Short-circuit rating.
	d. BIL.

	10. Utility company's metering provisions with indication of approval by utility company.
	11. Wiring Diagrams: For each switchgear assembly include the following:
	a. Power, signal, and control (metering) wiring.
	b. Schematic control diagrams.
	c. Diagrams showing connections of component devices and equipment.



	1.4 INFORMATIONAL SUBMITTALS
	A. Source quality-control reports.
	B. Field quality-control reports.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials described below, before installation begins, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Spare Fuses: 3 of each type and rating of fuse and fusible device. Include spares for the following:
	a. Primary disconnect fuses.
	b. Potential transformer fuses.

	2. Touchup Paint: Three half-pint containers of paint matching enclosure's exterior finish.
	3. Primary Switch Contact Lubricant: One container.


	1.6 WARRANTY
	A. Provide two year Warranty (from date of arrival on site)


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Manufactured Unit: Metal-enclosed switchgear, designed for application in solidly grounded neutral system.
	B. Switchgear Components, Devices, and Accessories: Listed and labeled in accordance with NFPA 70, by a qualified electrical testing laboratory, and marked for intended location and application.
	C. Comply with IEEE C37.20.3.

	2.2 MANUFACTURERS
	A. Square D
	B. Eaton
	C. General Electric
	D. Siemens
	E. ABB
	F. Approved Equal

	2.3 SWITCHGEAR ENCLOSURE
	A. Outdoor Enclosure: Weatherproof, galvanized steel, designed for installation outdoors. Aisleless, full-height doors, with provisions for padlocking, in front of basic weatherproof equipment. Integral structural-steel base frame with factory-applied...
	1. Each vertical section must have the following features:
	a. Structural design and anchorage adequate to resist loads imposed by 195 mph wind.
	b. Louvers equipped with insect and rodent screens and filters, and arranged to permit air circulation while excluding rodents and exterior dust.


	B. Enclosure Finish:
	1. Severe Environment Finish: Factory-applied corrosion-resistant finish in manufacturer's standard color that withstands 480 hours of exposure to the salt-spray test specified in ASTM B117 without loss of paint or release of adhesion of the paint pri...


	2.4 FUSIBLE LOAD INTERRUPTER SWITCHGEAR
	A. Construction:
	1. Deadfront, metal-enclosed, fixed-mount, fusible interrupter switchgear assembly of vertical sections.
	a. Front and rear access switchgear.
	b. Viewing window to show view of the position of the three poles of the interrupter.
	c. Mechanical interlock preventing the door from opening when the switch is open and requiring the door to be closed before the switch can be closed.
	d. Padlocking and tagging the switch in the opened or closed position.
	e. Switch position indicator.
	f. Front and rear vertical section covers must have full-length hinges. The front cover must be a flanged door with latching hardware. The rear cover may be bolted.

	2. Bus: Tin-plated or Silver-plated copper.
	a. Ground Bus: Sized to carry the rated short-time withstand current and connected to the metal enclosures of each vertical section.

	3. Auxiliary Vertical Sections and Compartments:
	a. Cold Sequence Utility metering compartment that complies with VIWAPA requirements, with front hinger door.
	b. Include (3) VIWAPA approved CT’s and (3) VIWAPA approved PT’s, Shorting type terminal blocks, and include all metering control wiring.


	B. Surge Arresters: Comply with IEEE C62.11, distribution class; metal-oxide-varistor type, connected in each phase of incoming circuit and ahead of disconnecting device.
	C. Switches: Load interrupter type, with fuses. Fuse size is indicated on Contract drawings.
	1. Switch Operator: Manual
	2. Switch Construction:
	a. Grounded, metal shield to cover live components and terminals.
	b. Supported entirely by interior framework of structure, with copper switchblades and stored-energy operating mechanism.
	c. Phase barriers, full length of switchblades and fuses for each pole; readily removable and replaceable; designed to allow visual inspection of switch components when barrier is in place.

	3. Fuses:
	a. Installed on a single mounting frame, de-energized when the switch is open.
	b. Current-Limiting Fuses: Full-range, fast-replaceable, current-limiting type that will operate without explosive noise or expulsion of gas, vapor, or foreign matter from tube.
	c. Indicator integral with each fuse to show when it has blown.
	d. Spares: Include three fuses in use and three spare fuses in storage clips in each switch.


	D. Accessory Set:
	1. Tools and miscellaneous items required for interrupter switchgear test, inspection, maintenance, and operation.
	2. Fuse-handling tool recommended by switchgear manufacturer.

	E. Capacities and Characteristics:
	1. Switchgear Assembly:
	a. Rated Maximum Voltage and BIL: 15 kV, 95 kV
	b. Rated Continuous Current: 600 A
	c. Rated Momentary Withstand Current: 40 kA ASYM RMS  for 10 cycles.
	d. Rated Short-Time Withstand Current: 25 kA SYM RMS for 2 s.

	2. Fused Switches with Current Limiting Fuses:
	a. Fuse Type and Rated Continuous Current: Electronic Fuse, size as per drawings.
	b. Fuse Interrupting Rating: 100 kA SYM RMS.



	2.5 INSTRUMENTS
	A. Instrument Transformers: Comply with IEEE C57.13.
	1. Potential Transformers: Secondary voltage rating of 120 V and NEMA C 12.11 accuracy class of 0.3 with burdens of W, X, and Y. PT’s must be VIWAPA approved.
	2. Current Transformers: Burden and accuracy class suitable for connected meter. CT’s must be VIWAPA approved.


	2.6 WARNING LABELS AND SIGNS
	A. Comply with requirements for labels and signs specified in Section 260553 "Identification for Electrical Systems."
	1. Warning signs must be baked enamel signs.
	2. Equipment Identification Labels: minimum 4 inches high.


	2.7 SOURCE QUALITY CONTROL
	A. Perform standard factory tests on Fused Load Interrupter Switchgear section and utility metering section, including the following:
	1. Perform mechanical operation tests to ensure proper functioning of operating mechanism, mechanical interlocks, and interchangeability of removable elements that are designed to be interchangeable.
	2. Verify that control (metering) wiring is correct by verifying continuity.
	3. Perform the control wiring dielectric test at 1500 V for one minute.



	PART 3 -  EXECUTION (By installing Contractor)
	3.1 EXAMINATION
	A. Upon delivery of switchgear and prior to unloading, inspect equipment for damage.
	1. Examine tie rods and chains to verify they are undamaged and tight and that blocking and bracing are tight.
	2. Verify that there is no evidence of load shifting in transit.
	3. Examine switchgear for external damage, including dents or scratches in doors and sill, and termination provisions.
	4. Compare switchgear and accessories received with the bill of materials to verify that the shipment is complete. Verify that switchgear and accessories conform to the manufacturer's quotation and shop drawings. If the shipment is not complete or doe...
	5. Unload switchgear, observing packing label warnings and handling instructions.
	6. Open compartment doors and inspect components for damage or displaced parts, loose or broken connections, cracked or chipped insulators, bent mounting flanges, dirt or foreign material, and water or moisture.

	B. Handling:
	1. Handle switchgear in accordance with manufacturer's recommendations; avoid damage to the enclosure, termination compartments, base, frame, tank, and internal components. Do not subject switchgear to impact, jolting, jarring, or rough handling.
	2. Protect switchgear compartments against the entrance of dust and rain.
	3. Transport switchgear upright to avoid internal stresses on equipment mounting assemblies. Do not tilt or tip switchgear.
	4. Use spreaders or a lifting beam to obtain a vertical lift and to protect switchgear from straps bearing against the enclosure. Lifting cable pull angles may not be greater than 15 degrees from vertical.
	5. Do not damage structure when handling switchgear.

	C. Storage:
	1. Store switchgear in a location that is clean and protected from weather. Protect switchgear from dirt, water, contamination, and physical damage. Do not store switchgear in the presence of corrosive or explosive gases.
	2. Store switchgear with compartment doors closed.
	3. Regularly inspect switchgear while in storage and maintain documentation of storage conditions, noting any discrepancies or adverse conditions.

	D. Examine roughing-in of conduits and grounding systems to verify the following:
	1. Wiring entries comply with layout requirements.
	2. Entries are within conduit-entry tolerances specified by manufacturer, and no feeders will have to cross section barriers to reach load or line lugs.

	E. Pre-Installation Checks:
	1. Verify removal of any shipping bracing after placement.

	F. Verify that ground connections are in place and that requirements in Section 260526 "Grounding and Bonding for Electrical Systems" have been met. Maximum ground resistance must be 5 ohms at switchgear location.
	G. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF SWITCHGEAR
	A. Equipment Mounting:
	1. Install switchgear on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."
	2. Comply with requirements for vibration isolation and seismic control devices specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	3. Comply with requirements for vibration isolation devices specified in Section 260529 "Supports for Electrical Systems."

	B. Switchgear must be installed level and plumb. Switchgear must tilt less than 1.5 degrees while energized.
	C. Maintain minimum clearances and workspace at equipment in accordance with manufacturer's written instructions and NFPA 70.
	D. Comply with NECA 430.

	3.3 CONNECTIONS
	A. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."
	B. Grounding Connections at Exterior Locations:
	1. Install tinned bare copper cable not smaller than No. 1/0 AWG, for counterpoise buried not less than 18 inch below grade interconnecting the grounding electrodes.
	2. Bond surge arrester and neutrals directly to the switchgear enclosure and then to the grounding electrode system with bare copper conductors, sized as shown.
	3. Keep lead lengths as short as practicable with no kinks or sharp bends.
	4. Make joints in grounding conductors and loops by exothermic weld or compression connector.

	C. Terminate all grounding and bonding conductors on a common equipment grounding terminal on the switchgear enclosure. Install supplemental terminal bars, lugs, and bonding jumpers as required to accommodate the number of conductors for termination.
	D. Complete switchgear grounding and lightning arrester connections prior to making any other electrical connections.
	E. Terminate medium-voltage cables in accordance with Section 260513 "Medium-Voltage Cables."

	3.4 SIGNS AND LABELS
	A. Comply with the installation requirements for labels and signs specified in Section 260553 "Identification for Electrical Systems."
	B. Install warning signs as required to comply with OSHA in 29 CFR 1910.269.

	3.5 FIELD QUALITY CONTROL
	A. Field tests and inspections must be witnessed by Project Manager.
	B. General Field Testing Requirements:
	1. Comply with the provisions of NFPA 70B, "Testing and Test Methods."
	2. After installing switchgear and after electrical circuitry has been energized, test for compliance with requirements.
	3. Perform each visual and mechanical inspection and electrical test. Certify compliance with test parameters.

	C. Medium-Voltage Switchgear Assembly Field Tests:
	1. Visual and Mechanical Inspection:
	a. Verify that fuse and types correspond to Drawings.
	b. Verify that current and voltage transformer ratios correspond to Drawings.
	c. Inspect bolted electrical connections using calibrated torque-wrench method in accordance with manufacturer's published data or NETA ATS, Table 100.12. Bolt-torque levels must be in accordance with manufacturer's published data. In the absence of m...
	d. Confirm correct operation and sequencing of electrical and mechanical interlock systems.
	1) Attempt closure on locked-open devices. Attempt to open locked-closed devices.
	2) Make key exchange with devices operated in off-normal positions.

	e. Verify appropriate lubrication on moving current-carrying parts and on moving and sliding surfaces.
	f. Inspect insulators for evidence of physical damage or contaminated surfaces.
	g. Verify correct barrier installation and operation.
	h. Exercise active components.
	i. Inspect mechanical indicating devices for correct operation.
	j. Verify that filters are in place and vents are clear.
	k. Perform visual and mechanical inspection of instrument transformers in accordance with Article "Instrument Transformer Field Tests."

	2. Electrical Tests:
	a. Inspect bolted electrical connections using a low resistance ohmmeter to compare bolted resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowe...
	b. Perform dc voltage insulation-resistance tests on each bus section, phase to phase and phase to ground, for one minute. If the temperature of the bus is other than plus or minus 20 deg C, adjust the resulting resistance as provided in NETA ATS, Tab...
	1) Insulation-resistance values of bus insulation must be in accordance with manufacturer's published data. In the absence of manufacturer's published data, comply with NETA ATS, Table 100.1. Investigate and correct values of insulation resistance les...
	2) Do not proceed to the dielectric withstand voltage tests until insulation-resistance levels are raised above minimum values.

	c. Perform a dielectric withstand voltage test on each bus section, each phase to ground with phases not under test grounded, in accordance with manufacturer's published data. If manufacturer has no recommendation for this test, it must be conducted i...
	1) If no evidence of distress or insulation failure is observed by the end of the total time of voltage application during the dielectric withstand test, the test specimen is considered to have passed the test.

	d. Perform insulation-resistance tests on control wiring with respect to ground. Applied potential must be 500 V(dc) for 300 V rated cable and 1000 V(dc) for 600 V rated cable. Test duration must be one minute. For units with solid-state components or...
	1) Minimum insulation-resistance values of control wiring must not be less than two megohms.

	e. Voltage Transformers:
	1) Perform secondary wiring integrity test. Verify correct potential at all devices.
	2) Verify secondary voltages by energizing the primary winding with system voltage.

	f. Perform current-injection tests on the entire current circuit in each section of switchgear.
	1) Perform current tests by secondary injection with magnitudes such that a minimum current of 1.0 A flows in the secondary circuit. Verify correct magnitude of current at each device in the circuit.

	g. Perform system function tests in accordance with "System Function Tests" Article.
	h. Perform phasing checks to ensure correct bus phasing from each source.


	D. Instrument Transformer Field Tests:
	1. Visual and Mechanical Inspection:
	a. Verify that equipment nameplate data complies with Contract Documents.
	b. Inspect physical and mechanical condition.
	c. Verify correct connection of transformers with system requirements.
	d. Verify that adequate clearances exist between primary and secondary circuit wiring.
	e. Verify the unit is clean.
	f. Inspect bolted electrical connections using calibrated torque-wrench method in accordance with manufacturer's published data or NETA ATS, Table 100.12. Bolt-torque levels must be in accordance with manufacturer's published data. In the absence of m...
	g. Verify that required grounding and shorting connections provide contact.
	h. Verify correct operation of transformer withdrawal mechanism and grounding operation.
	i. Verify correct primary and secondary fuse sizes for voltage transformers.
	j. Verify appropriate lubrication on moving current-carrying parts and on moving and sliding surfaces.

	2. Electrical Tests of Current Transformers:
	a. Inspect bolted electrical connections using a low resistance ohmmeter to compare bolted resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowe...
	b. Perform insulation-resistance test of each current transformer and its secondary wiring with respect to ground at 1000 V(dc) for one minute. For units with solid-state components that cannot tolerate the applied voltage, follow manufacturer's writt...
	c. Verify that current transformer secondary circuits are grounded and have only one grounding point in accordance with IEEE C57.13.3. That grounding point should be located as specified by the engineer in the project drawings.

	3. Electrical Tests of Voltage Transformers:
	a. Inspect bolted electrical connections using a low resistance ohmmeter to compare bolted resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowe...
	b. Perform insulation-resistance tests winding-to-winding and each winding to ground. Test voltages must be applied for one minute in accordance with Table 100.5. For units with solid-state components that cannot tolerate the applied voltage, follow m...
	c. Verify that voltage transformer secondary circuits are grounded and have only one grounding point in accordance with IEEE C57.13.3. Test results must indicate that the circuits are grounded at only one point.


	E. Ground Resistance Test:
	1. Visual and Mechanical Inspection:
	a. Verify ground system complies with the Contract Documents and NFPA 70 Article 250, "Grounding and Bonding."
	b. Inspect physical and mechanical condition. Grounding system electrical and mechanical connections must be free of corrosion.
	c. Inspect bolted electrical connections using a calibrated torque-wrench method in accordance with manufacturer's published data or NETA ATS, Table 100.12. Bolt-torque levels must be in accordance with manufacturer's published data. In the absence of...
	d. Inspect anchorage.

	2. Electrical Tests:
	a. Perform fall-of-potential or alternative test in accordance with IEEE 81 on the main grounding electrode or system. The resistance between the main grounding electrode and ground must be no more than 5 ohms.
	b. Perform point-to-point tests to determine the resistance between the main grounding system and all major electrical equipment frames, system neutral, and derived neutral points. Investigate point-to-point resistance values that exceed 0.5 ohms. Com...
	c. Inspect physical and mechanical condition.
	d. Inspect bolted electrical connections for high resistance using a low-resistance ohmmeter to compare bolted connection resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by m...


	F. Medium-Voltage Surge Arrester Field Tests:
	1. Visual and Mechanical Inspection:
	a. Verify that equipment nameplate data complies with Contract Documents.
	b. Inspect physical and mechanical condition.
	c. Inspect anchorage, alignment, grounding, and clearances.
	d. Verify the arresters are clean.
	e. Verify that the ground lead on each device is individually attached to a ground bus or ground electrode.
	f. Verify that the stroke counter is correctly mounted and electrically connected if applicable. Record the stroke counter reading.

	2. Electrical Test:
	a. Perform an insulation-resistance test on each arrester, phase terminal to ground. Apply voltage in accordance with manufacturer's published data. In the absence of manufacturer's published data, comply with NETA ATS, Table 100.1. Replace units that...
	b. Perform a watts-loss test. Evaluate watts-loss values by comparison with similar units and test equipment manufacturer's published data.
	c. Test grounding connections. Resistance between the arrester ground terminal and the ground system must be less than 0.5 ohm.


	G. Nonconforming Work:
	1. Switchgear will be considered defective if it does not pass tests and inspections.
	2. Remove and replace defective units and retest.

	H. Prepare test and inspection reports. Record as-left set points of adjustable devices.



	1 cover Div 26 (Contractor)
	1C 260513 Medium-Voltage Cables
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract apply to this Section.

	1.2 SUMMARY
	A. Section includes cables and related cable splices, terminations, and accessories for medium-voltage electrical distribution systems.
	B. Where a specific manufacturers name is listed an equal substitute may be used.

	1.3 DEFINITIONS
	A. Jacket: A continuous nonmetallic outer covering for conductors or cables.
	B. NETA ATS: Acceptance Testing Specification.
	C. Sheath: A continuous metallic covering for conductors or cables.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of cable. Include splices and terminations for cables and cable accessories.

	1.5 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each type of cable and accessory.
	B. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with IEEE C2 and NFPA 70.
	C. Source Limitations: Obtain cables and accessories from single source from single manufacturer.

	2.2 CABLES
	A. Provide cables by one of the following:
	1. Okonite
	2. Kerite
	3. Prysmian
	4. Southwire
	5. American Wire Group
	6. Approved Equal

	B. Cable Type:  Type MV 105.
	C. Conductor Insulation:  Crosslinked polyethylene or Ethylene-propylene rubber.
	1. Voltage Rating: 15 kV.
	2. Insulation Thickness:  100% insulation level.

	D. Conductor:  Copper, 1/C #750 kcml and, 1/C #1/0AWG.
	E. Comply with UL 1072, AEIC CS8, and ICEA S-94-649.
	F. Conductor Stranding:  Compressed round, Class B.
	G. Strand Filling: Conductor interstices are filled with impermeable compound.
	H. Shielding:  Solid copper wires, helically applied over semiconducting insulation shield. Provide full neutral for #1/0 cu and 1/3 neutral for #750 kcmil cu.
	I. Cable Jacket:  Sunlight-resistant PVC or Chlorosulfonated polyethylene.

	2.3 SEPARABLE INSULATED CONNECTORS
	A. Description: Modular system, complying with IEEE 386, with disconnecting, single-pole, cable terminators and with matching, stationary, plug-in, dead-front terminals designed for cable voltage and for sealing against moisture.
	B. See Drawings for Basis of Design.
	C. Terminations at Distribution Points: Modular type, consisting of terminators installed on cables and modular, dead-front, terminal junctions for interconnecting cables.
	D. Load-Break Cable Terminators: Elbow-type units with 200-A-load make/break and continuous-current rating; coordinated with insulation diameter, conductor size, and material of cable being terminated. Include test point on terminator body that is cap...
	E. Dead-Break Cable Terminators: Elbow-type unit with 600-A continuous-current rating; designed for de-energized disconnecting and connecting; coordinated with insulation diameter, conductor size, and material of cable being terminated. Include test p...
	F. Dead-Front Terminal Junctions: Modular bracket-mounted groups of dead-front stationary terminals that mate and match with above cable terminators. Two-, three-, or four-terminal units as indicated, with fully rated, insulated, watertight conductor ...
	1. Protective Cap: Insulating, electrostatic-shielding, water-sealing cap with drain wire.
	2. Portable Feed-Through Accessory: Two-terminal, dead-front junction arranged for removable mounting on accessory stand of stationary terminal junction.
	3. Grounding Kit: Jumpered elbows, portable feed-through accessory units, protective caps, test rods suitable for concurrently grounding three phases of feeders, and carrying case.
	4. Standoff Insulator: Portable, single dead-front terminal for removable mounting on accessory stand of stationary terminal junction. Insulators suitable for fully insulated isolation of energized cable-elbow terminator.

	G. Test-Point Fault Indicators: Applicable current-trip ratings and arranged for installation in test points of load-break separable connectors, and complete with self-resetting indicators capable of being installed with shotgun hot stick and tested w...
	H. Tool Set: Shotgun hot stick with energized terminal indicator, fault-indicator test tool, and carrying case.

	2.4 SPLICE KITS
	A. Description: For connecting medium voltage cables; type as recommended by cable or splicing kit manufacturer for the application.
	B. See drawings for Basis of Design.
	C. Standard: Comply with IEEE 404.
	D. Splicing Products: As recommended, in writing, by splicing kit manufacturer for specific sizes, materials, ratings, and configurations of cable conductors. Include all components required for complete splice, with detailed instructions.
	1. Premolded, EPDM splicing body kit with cable joint sealed by interference fit of mating parts and cable.


	2.5 FAULT INDICATORS
	A. Indicators:  Automatically reset fault indicator with inrush restraint feature, arranged to clamp to cable sheath and provide a display after a fault has occurred in cable. Instrument shall not be affected by heat, moisture, and corrosive condition...
	B. See drawings for Basis of Design.

	2.6 SOURCE QUALITY CONTROL
	A. Factory Test:  Each length of cable shall be tested prior to shipment.  The factory test shall consist of routine factory test.  Four copies of certified test reports shall be submitted for record purposes.
	B. Test and inspect cables according to ICEA S-94-649 before shipping.
	C. Test strand-filled cables for water-penetration resistance according to ICEA T-31-610, using a test pressure of 5 psig.
	D. Provide a copy of test reports to the Project Management Team (PM Team / Project Engineer).

	2.7 PACKAGING
	A. A compression style pulling eye shall be installed on the tail end of each cable reel.
	B. Both ends of each cable end shall then be sealed with a heat-shrinkable cap.
	C. Supplier/Vendor is responsible to test cable at the factory.

	2.8 GUARANTEE
	A. The power cable covered in these specifications shall be guaranteed to be free from defects in workmanship for the life of the installation.  If within the guarantee period, the cable fails to meet the provisions of this guarantee, repairs or repla...


	PART 3 -  EXECUTION (BY INSTALLING CONTRACTOR)
	3.1 INSTALLATION
	A. Install cables according to IEEE 576.
	B. Proof conduits prior to conductor installation by passing a wire brush mandrel and then a rubber duct swab through the conduit. Separate the wire brush and the rubber swab by 48 to 72 inches on the pull rope.
	1. Wire Brush Mandrel: Consists of a length of brush approximately the size of the conduit inner diameter with stiff steel bristles and an eye on each end for attaching the pull ropes. If an obstruction is felt, pull the brush back and forth repeatedl...
	2. Rubber Duct Swab: Consists of a series of rubber discs approximately the size of the conduit inner diameter on a length of steel cable with an eye on each end for attaching the pull ropes. Pull the rubber duct swab through the duct to extract loose...

	C. Pull Conductors: Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	1. Where necessary, use manufacturer-approved pulling compound or lubricant that does not deteriorate conductor or insulation.
	2. Use pulling means, including fish tape, cable, rope, and basket-weave cable grips, that do not damage cables and raceways. Do not use rope hitches for pulling attachment to cable.
	3. Use pull-in guides, cable feeders, and draw-in protectors as required to protect cables during installation.
	4. Do not pull cables with ends unsealed. Seal cable ends with rubber tape..

	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and follow surface contours where possible.
	E. Install "buried-cable" warning tape 12 inches below grade.
	F. In manholes, handholes, pull boxes, junction boxes, and cable vaults, train cables around walls by the longest route from entry to exit; support cables at intervals adequate to prevent sag.
	G. Install sufficient cable length to remove cable ends under pulling grips. Remove length of conductor damaged during pulling.
	H. Install cable splices at pull points and elsewhere as indicated; use standard kits.
	I. Install terminations at ends of conductors, and seal multiconductor cable ends with standard kits.
	J. Install separable insulated-connector components as follows:
	1. Protective Cap: At each terminal junction, with one on each terminal to which no feeder is indicated to be connected.
	2. Portable Feed-Through Accessory: At each terminal junction, with one on each terminal.
	3. Standoff Insulator: At each terminal junction, with one on each terminal.

	K. Install fault indicators on each phase where indicated.
	L. Ground shields of shielded cable at terminations, splices, and separable insulated connectors. Ground metal bodies of terminators, splices, cable and separable insulated-connector fittings, and hardware.
	M. Provide cable footage information on all cable reels.

	3.2 FIELD QUALITY CONTROL (By Contractor)
	A. Testing Agency: Contractor shall engage a qualified testing agency to perform tests and inspections.
	B. Testing Agency shall perform the following tests and inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS. Certify compliance with test parameters.
	2. After installing medium-voltage cables and before electrical circuitry has been energized, test for compliance with requirements.
	3. Perform VLF test of each new conductor according to NETA ATS, Ch. 7.3.3, and in accordance with Section 260800 “Electrical Inspection & Testing”. Do not exceed cable manufacturer's recommended maximum test voltage.
	4. Perform Partial Discharge test of each new conductor according to NETA ATS, Ch. 7.3.3 and to test equipment manufacturer's recommendations.
	5. Perform Dissipation Factor test of each new conductor according to NETA ATS, Ch. 7.3.3 and to test equipment manufacturer's recommendations.

	C. Medium-voltage cables will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.



	7 261219 - Pad-Mounted, Liquid-Filled Tx
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, apply to this Section.

	1.2 SUMMARY
	A. Section includes pad-mounted, liquid-filled, medium-voltage distribution transformers.
	B. Where a specific manufacturer’s name is listed an equal substitute may be used.

	1.3 DEFINITIONS
	A. BIL: Basic Impulse Insulation Level.
	B. Bushing: An insulating structure including a central conductor, or providing a central passage for a conductor, with provision for mounting on a barrier, conducting or otherwise, for the purpose of insulating the conductor from the barrier and cond...
	C. Bushing Elbow: An insulated device used to connect insulated conductors to separable insulated connectors on dead-front, pad-mounted transformers and to provide a fully insulated connection. This is also called an "elbow connector."
	D. Bushing Insert: That component of a separable insulated connector that is inserted into a bushing well to complete a dead-front, load break or nonload break, separable insulated connector (bushing).
	E. Bushing Well: A component of a separable insulated connector, either permanently welded or clamped to an enclosure wall or barrier, having a cavity that receives a replaceable component (bushing insert) to complete the separable insulated connector...
	F. Elbow Connector: See "bushing elbow" above.

	1.4 SUBMITTALS
	A. Bid Submittal Requirements:  The manufacturers shall include the following submittals with the bid submissions:
	1. Detailed description of transformers and all features / components.
	2. Comprehensive, itemized Bill of Materials List, including all transformer accessories.
	3. Dimensioned outline plan and elevation drawings of each type of transformer specified.  Include fluid weight and total weight, and include overall height, width, and depth.
	4. A sample copy of each transformer nameplate, with estimated impedance values.
	5. Warranty information.
	6. Terms and conditions.
	7. A conformed specification compliance sheet that states conforms, deviation, or exception taken to each specification section.   All exceptions and deviations shall be explained.
	B. Shop Drawings: Provide within fifteen (15) days of contract award.  Include the following:
	1. Include plans and elevations showing major components and features.
	a. Include a plan view and cross section of equipment base, showing clearances, required workspace, and locations of penetrations for grounding and conduits.

	2. Include details of equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include single-line diagram.
	4. Include Bill of Materials List.
	5. Include nameplate data.
	6. Manufacturer's published time-current curves of the transformer high-voltage fuses, with transformer damage curve, inrush curve, and thru fault current indicated.


	1.5 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Certificates: For transformer assembly, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity, and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	B. Product Certificates: For transformers, signed by product manufacturer.
	C. Source quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For transformer and accessories to include in emergency, operation, and maintenance manuals.

	1.7 WARRANTY
	A.  The pad-mounted, liquid-filled transformers shall be provided with a one-year warranty in-service/18 months maximum from date of shipment.
	B. Provide an option for a two (2) year warranty.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with IEEE C2.
	C. Comply with IEEE C57.12.00, C57,12,29, C57.12.34
	D. Transformers shall be UL listed and FM approved.

	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: The transformers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the transformer will remain in place without separation of any parts when subjected to the seismic forces specified and the transformer will be fully operational after the seismic event."

	B. Windings Material:  Copper.  Provide deduct alternate cost for aluminum.
	C. Surge Arresters: Comply with IEEE C62.11, Distribution Class; metal-oxide-varistor type, fully shielded, separable-elbow type, suitable for plugging into the inserts provided in the high-voltage section of the transformer. Connected in each phase o...
	D. Winding Connections: The connection of windings and terminal markings shall comply with IEEE C57.12.70.
	E. Efficiency: Comply with DOE 2016, 10 CFR 431, Subpart K.
	F. Insulation: Transformer kVA rating shall be as follows: The average winding temperature rise above a 30 deg C ambient temperature shall not exceed 65 deg C and 80 deg C hottest-spot temperature rise at rated kVA when tested according to IEEE C57.12...
	G. Tap Changer: External handle, for de-energized operation.
	H. Tank: Sealed, with welded-on cover.  Comply with IEEE C57.12.36.
	I. Enclosure Integrity: Comply with IEEE C57.12.28 for pad-mounted enclosures that contain energized electrical equipment in excess of 600 V that may be exposed to the public.
	J. Mounting: An integral skid mounting frame, suitable to allow skidding or rolling of transformer in any direction, and with provision for anchoring frame to pad.
	K. Insulating Liquids:
	1. Less-Flammable Liquids:
	a. Edible-Seed-Oil-Based Dielectric: Listed and labeled by an NRTL as complying with NFPA 70 requirements for fire point of not less than 300 deg C when tested according to ASTM D92. Liquid shall be biodegradable and nontoxic, having passed the Organi...


	L. Sound level shall comply with NEMA TR 1 requirements.
	M. Corrosion Protection:
	1. Transformer coating system shall be factory applied, complying with requirements of IEEE C57.12.29, in manufacturer's standard color green.
	2. Fabricate front sill, hood, and tank base of single-compartment transformers from stainless steel according to ASTM A167, Type 304 or 304L, not less than No. 13 U.S. gage, complying with requirements of IEEE C57.12.29, standard color green.
	3. Base and Cabinets of Two Compartment Transformers: Fabricate from stainless steel according to ASTM A167, Type 304 or 304L, not less than No. 13 U.S. gage. Coat transformer with manufacturer's standard green color coating complying with requirement...


	2.3 SINGLE-PHASE, PAD-MOUNTED TRANSFORMERS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	1. Eaton – Waukesha, WI
	2. ABB Power T&D Co., Inc.
	3. Approved Equal

	B. Description:  Less-flammable-liquid-filled, two-winding, 60-Hz, 65 deg C rise above a 30 deg C average ambient, self-cooled transformer.
	1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Comply with IEEE C57.12.25.

	C. Compartment Construction:
	1. Single compartment for high- and low-voltage sections, clamshell style, with provision for padlocking hinged cover and single-point latching.
	2. Provide Type 1 terminal arrangement.

	D. Primary Fusing: Designed and rated to provide thermal protection of transformer by sensing overcurrent and high liquid temperature.
	1. 150-kV BIL current-limiting fuses, conforming to the requirements of IEEE C37.47.
	2. Interrupting Rating: 50,000 root mean square (rms) A symmetrical at the system voltage.
	3. Fuse Assembly: Bayonet-type, liquid-immersed, expulsion fuses in series with liquid-immersed, partial-range, current-limiting fuses. Bayonet fuse shall sense both high currents and high oil temperatures to provide transformer with thermal protection.
	4. Provide bayonet fuse assembly with an oil retention valve and an external drip shield inside the housing to eliminate or minimize oil spills. Valve shall close when fuse holder is removed.
	5. Provide a conspicuously displayed warning adjacent to the bayonet fuse(s), cautioning against removing or inserting fuses unless transformer has been de-energized and tank pressure has been released.

	E. High-Voltage Section: Dead-front design.
	1. To connect primary cable, use separable insulated connectors; coordinated with and complying with requirements of Section 260513 "Medium-Voltage Cables." Bushings shall be one-piece units, with ampere and BIL ratings the same as connectors.
	2. Bushing inserts and feed-through inserts:
	a. Conform to requirements of IEEE 386.
	b. Rated at 200 A, with voltage class matching connectors. Provide a parking stand near each bushing well. Parking stands shall be with insulated standoff bushings for parking of energized load-break elbow connectors on parking stands.
	c. Provide insulated protective caps for insulating and sealing out moisture from unused bushing inserts and insulated standoff bushings.

	3. Bushing wells configured for loop-feed application.
	4. Access to liquid-immersed fuses.
	5. Dead-front surge arrester(s) where indicated on drawings.
	6. Tap-changer operator.
	7. Stainless steel ground pad.

	F. Low-Voltage Section:
	1. Bushings with spade terminals drilled for terminating the number of conductors indicated on the Drawings.  Where not specifically indicated on drawings. Provide the following:
	a. Bushing Hole Quantities
	kVA       Qty of Bushing Holes
	25-50     8
	75-100      12


	G. Capacities and Characteristics:
	1. Power Rating (kVA): See drawings
	2. Voltage Ratings:  13.8kV - 240/120 V.
	3. Taps:  Two 2.5 percent taps above, and two 2.5 percent taps below rated primary voltage.
	4. Transformer BIL (kV):  95.
	5. Minimum Tested Impedance (Percent at 85 deg C):  3.0.

	H. Transformer Accessories:
	1. One-inch upper filling plug
	2. One-inch drain valve with sampler
	3. Pressure/vacuum gauge
	4. Dial-type analog thermometer
	5. Magnetic liquid level indicator
	6. Automatically resetting pressure-relief device
	7. Stainless-steel ground connection pads
	8. Machine-engraved nameplate made of stainless steel
	9. Seismic zone tank anchoring


	2.4 THREE-PHASE, PAD-MOUNTED TRANSFORMERS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	1. Eaton – Waukesha, WI
	2. ABB Power T&D Co., Inc.
	3. Approved Equal

	B. Description:
	1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Comply with IEEE C57.12.26.

	C. Compartment Construction:
	1. Double-Compartment Construction: Individual compartments for high- and low-voltage sections, formed by steel isolating barriers that extend full height and depth of compartments, with hinged, lift-off doors and three-point latching, with a stop in ...

	D. Primary Fusing: Designed and rated to provide thermal protection of transformer by sensing overcurrent and high liquid temperature.
	1. 150-kV BIL current-limiting fuses, conforming to requirements of IEEE C37.47.
	2. Interrupting Rating: 50,000 rms A symmetrical at system voltage.
	3. Fuse Assembly: Bayonet-type, liquid-immersed, expulsion fuses in series with liquid-immersed, partial-range, current-limiting fuses. Bayonet fuse shall sense both high currents and high oil temperature to provide thermal protection to the transform...
	4. Provide bayonet fuse assembly with an oil retention valve and an external drip shield inside the housing to eliminate or minimize oil spills. Valve shall close when fuse holder is removed and an external drip shield is installed.
	5. Provide a conspicuously displayed warning adjacent to bayonet fuse(s), cautioning against removing or inserting fuses unless transformer has been de-energized and tank pressure has been released.

	E. High-Voltage Section: Dead-front design.
	1. To connect primary cable, use separable insulated connectors; coordinated with and complying with requirements of Section 260513 "Medium-Voltage Cables." Bushings shall be one-piece units, with ampere and BIL ratings the same as connectors.
	2. Bushing inserts and feed-through inserts:
	a. Conform to the requirements of IEEE 386.
	b. Rated at 200 A, with voltage class matching connectors. Provide a parking stand near each bushing well. Parking stands shall be equipped with insulated standoff bushings for parking of energized load-break elbow connectors on parking stands.
	c. Provide insulated protective caps for insulating and sealing out moisture from unused bushing inserts and insulated standoff bushings.

	3. Bushing wells configured for loop-feed application.
	4. Access to liquid-immersed fuses.
	5. Dead-front surge arresters where indicated on drawings/
	6. Tap-changer operator.
	7. Load-Break Switch:
	a. Loop-feed four-position, sectionalizing switches for closed transition loop-feed and sectionalizing operation. Voltage class and BIL shall match that of separable connectors, with a continuous current rating and load-break rating of 200 amperes, an...
	1) Line A connected to line B and both lines connected to the transformer.
	2) Transformer connected to line A only.
	3) Transformer connected to line B only.
	4) Transformer disconnected and line A connected to line B.


	8. Stainless steel Ground pad.

	F. Low-Voltage Section:
	1. Bushings with spade terminals drilled for terminating the number of conductors indicated on the Drawings.  Where not specifically indicated on drawings. Provide the following bushing hole quantities:
	a. Bushing Hole Quantities
	kVA       Qty of Bushing Holes
	45-112.5    8
	150-300      10
	Above 300  16

	2. Stainless steel Ground pad.

	G. Capacities and Characteristics:
	1. Power Rating (kVA): See drawings.
	2. Voltage Ratings: 13.8kV- 208Y/120 V, except where otherwise noted on Transformer Schedule.
	3. Taps: Two 2.5 percent tabs above, and Two 2.5 percent tabs below rated primary voltage.
	4. Transformer BIL (kV): 95.
	5. Minimum Tested Impedance (Percent at 85 deg C):  4.03.
	6. Comply with FM Global Class No. 3990.
	7. Comply with UL listing requirements for combination classification and listing for transformer and less-flammable insulating liquid.

	H. Transformer Accessories:
	1. One-inch upper filling plug
	2. One-inch drain valve with sampler
	3. Pressure/vacuum gauge
	4. Dial-type analog thermometer with alarm contacts
	5. Magnetic liquid level indicator with high and low alarm contacts
	6. Automatically resetting pressure-relief device with alarm contacts and a manual bleeder
	7. Machine-engraved nameplate made of stainless steel
	8. Seismic zone tank anchoring
	9. FM Global (FM) approved transformer
	10. Winding temperature indicator


	2.5 SERVICE CONDITIONS
	A. Transformers shall be suitable for operation under service conditions specified as usual service conditions in IEEE C57.12.00, except for the following:
	1. Exposure to hot and humid climate or to excessive moisture, including steam, salt spray, and dripping water.
	2. Exposure to seismic shock or to abnormal vibration, shock, or tilting.


	2.6 WARNING LABELS AND SIGNS
	A. Comply with Owner requirements for labels and signs.
	1. High-Voltage Warning Label: Provide self-adhesive warning signs on outside of high-voltage compartment door(s). Sign legend shall be "DANGER HIGH VOLTAGE" printed in two lines of nominal 2-inch high letters. The word "DANGER" shall be in white lett...
	2. Arc Flash Warning Label: Provide self-adhesive warning signs on outside of high-voltage compartment door(s), warning of potential electrical arc flash hazards and appropriate personal protective equipment required.


	2.7 SOURCE QUALITY CONTROL
	A. Provide manufacturer's certificate that the transformer design tests comply with IEEE C57.12.90.
	1. Perform the following factory-certified routine tests on each transformer for this Project:
	a. Resistance.
	b. Turns ratio, polarity, and phase relation.
	c. Transformer no-load losses and excitation current at 100 percent of ratings.
	d. Transformer impedance voltage and load loss.
	e. Operation of all devices.
	f. Lightning impulse.
	g. Low frequency.
	h. Leak.
	i. Transformer no-load losses and excitation current at 110 percent of ratings.
	j. Insulation power factor.
	k. Applied potential, except that this test is not required for single-phase transformers or for three-phase Y-Y-connected transformers.
	l. Induced potential.
	m. Resistance measurements of all windings on rated voltage connection and at tap extreme connections.
	n. Ratios on rated voltage connection and at tap extreme connections.
	o. Polarity and phase relation on rated voltage connection.
	p. No-load loss at rated voltage on rated voltage connection.
	q. Exciting current at rated voltage on rated voltage connection.
	r. Impedance.





	8 261300.01 - Pad Mounted MV Distribution Switchgear 1
	PART 1 -  GENERAL
	1.1 The switchgear shall be in accordance with the single-line diagram and shall conform to the following specification.
	1.2 DEFINITIONS
	A. BIL: Basic Impulse Insulation Level.
	B. Bushing: An insulating structure including a central conductor, or providing a central passage for a conductor, with provision for mounting on a barrier, conducting or otherwise, for insulating the conductor from the barrier and conducting current ...
	C. Bushing Elbow: An insulated device used to connect insulated conductors to separable insulated connectors on dead-front, pad-mounted switchgear and to provide a fully insulated connection. Also called an "elbow connector."
	D. Bushing Insert: That component of a separable insulated connector that is inserted into a bushing well to complete a dead-front, load break or non-load break, separable insulated connector (bushing).
	E. Bushing Well: A component of a separable insulated connector, either permanently welded or clamped to an enclosure wall or barrier, having a cavity that receives a replaceable component (bushing insert) to complete the separable insulated connector...
	F. Fault Interrupter: A self-controlled mechanical switching device capable of making, carrying, and automatically interrupting an alternating current. It includes an assembly of control elements to detect overcurrents and control the fault interrupte...
	G. Hotstick: An insulated stick, usually made of fiberglass, that is used to work energized overhead conductors and operate electrical equipment that is overhead, underground, and compartmentalized.
	H. NETA ATS: InterNational Electrical Testing Association, Acceptance Testing Specification.
	I. SCADA: Supervisory control and data acquisition.
	J. Way: A three-phase or single-phase circuit connection to the bus that may contain combinations of switches and protective devices or may be a solid bus.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, and furnished specialties and accessories.
	2. Time-current characteristic curves for overcurrent protective devices.

	B. Shop Drawings: For pad-mounted switchgear.
	1. Include a tabulation of installed devices with features and ratings.
	2. Include dimensioned plans and elevations, showing dimensions, shipping sections, and weights of each assembled section. Elevations shall show major components and features, and they will mimic bus diagram.
	3. Include a plan view and cross section of equipment base showing clearances, manufacturer's recommended work space, and locations of penetrations for grounding and conduits. Show location of anchor bolts.
	4. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, and location and size of each field connection.
	5. Include list of materials.
	6. Include single-line diagram.
	7. Include control power wiring diagrams.
	8. Include copy of nameplate.
	9. Switchgear Ratings:
	a. Voltage.
	b. Continuous current.
	c. Short-circuit rating.
	d. BIL.

	10. Relay settings.
	11. Interface data with monitoring or control network.
	12. Wiring Diagrams: For each switchgear assembly, include the following:
	a. Power, signal, and control wiring.
	b. Three-line diagrams of current and future secondary circuits, showing device terminal numbers and internal diagrams.
	c. Schematic control diagrams.
	d. Diagrams showing connections of component devices and equipment.



	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:
	1. Dimensioned concrete base, outline of switchgear, conduit entries, and grounding equipment locations.

	B. Qualification Data: For testing agency.
	C. Source quality-control reports.
	D. Field quality-control reports.
	E. Warranty Information: Provide 2 year warranty from date of Substantial Completion.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For switchgear and switchgear components to include in emergency, operation, and maintenance manuals.
	a. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	b. Time-current curves, including selectable ranges for each type of overcurrent protective device.
	c. Record as-left set points of adjustable devices.


	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Accredited by NETA.
	1. Testing Agency's Field Supervisor: Certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in "Field Quality Control" Article.


	1.7 MANUFACTURERS
	A. The pad mounted switchgears shall be as follows: UGS-5A-1 four (4) ways, one (1) load interrupter switch, three (3) fault interrupter switches and UGS-5A-2 with three (3) ways, one (1) load interrupter switch, two (2) fault interrupter switches as ...
	1. S&C Vista Underground Distribution Switchgear
	2. Trayer Engineering Corporation
	3. Eaton/Cooper Power Series
	4. Approved Equal


	1.8 GENERAL DESCRIPTION
	A. The pad mounted switchgear shall consist of a gas-tight tank containing SF6 gas. Load-interrupter switches and resettable fault interrupters with visible open gaps and integral visible grounds, sensing, low-voltage compartment/enclosure, microproce...

	1.9 RATINGS
	The ratings for the integrated switchgear shall be as designated below:
	1.10 CERTIFICATION OF RATINGS
	A. The manufacturer of the switchgear shall be completely and solely responsible for the performance of the load-interrupter switch and fault interrupter as well as the complete integrated assembly as rated.
	B. The manufacturer shall furnish, upon request, certification of ratings of the load-interrupter switch, fault interrupter, and the integrated switchgear assembly consisting of switches and fault interrupters in combination with the gas-tight tank.

	1.11 COMPLIANCE WITH STANDARDS AND CODES:
	The switchgear shall conform to or exceed the applicable requirements of the following standards and codes:
	A. The applicable portions of ANSI C57.12.28, covering enclosure integrity for pad-mounted equipment.
	B. The applicable portions of ANSI C37.71, ANSI C37.72, ANSI C37.73, IEC 56, and IEC 265-1 (Class A), which specify test procedures and sequences for the load-interrupter switches, fault interrupters, and the complete switchgear assembly.


	PART 2 -  CONSTRUCTION
	2.1 SF6-GAS INSULATION
	A. The SF6 gas shall conform to ASTM D2472.
	B. The switchgear shall be filled with SF6 gas to a pressure of 7 psig at 68º F.
	C. The gas-tight tank shall be evacuated prior to filling with SF6 gas to minimize moisture in the tank.
	D. The switchgear shall withstand system voltage at a gas pressure of 0 psig at 68º F.
	E. A gas-fill valve shall be provided.
	F. A temperature-compensated pressure gauge shall be provided that is color coded to show the operating range. The gauge shall be mounted inside the gas-tight tank (visible through a large viewing window) to provide consistent pressure readings regard...

	2.2 GAS-TIGHT TANK
	A. The tank shall be submersible and able to withstand up to 10 feet of water over the base.
	B. The tank shall be of welded construction and shall be made of 7-gauge mild steel.
	C. A means of lifting the tank shall be provided.

	2.3 GAS-TIGHT TANK FINISH
	A. To remove oils and dirt, to form a chemically and anodically neutral conversion coating to improve the finish-to-metal bond, and to retard underfilm propagation of corrosion, mild-steel surfaces shall undergo a thorough pretreatment process compris...
	B. After pretreatment, protective coatings shall be applied that shall help resist corrosion and protect the mild-steel surfaces of the gas-tight tank. To establish the capability to resist corrosion and protect the mild steel, representative test spe...
	1. 1500 hours of exposure to salt-spray testing per ASTM B 117 with:
	a. Underfilm corrosion not to extend more than 1/32 in. from the scribe, as evaluated per ASTM D 1645, Procedure A, Method 2 (scraping); and
	b. Loss of adhesion from bare metal not to extend more than 1/8 in. from the scribe.

	2. 1000 hours of humidity testing per ASTM D 4585 using the Cleveland Condensing Type Humidity Cabinet, with no blistering as evaluated per ASTM D 714.
	3. Crosshatch-adhesion testing per ASTM D 3359 Method B, with no loss of finish. Certified test abstracts substantiating the above capabilities shall be furnished upon request.

	C. The finish shall be inspected for scuffs and scratches. Blemishes shall be touched up by hand to restore the protective integrity of the finish.
	D. The finish shall be indoor light gray, satisfying the requirements of ANSI Standard Z55.1 for No. 61.

	2.4 VIEWING WINDOWS
	A. Each load-interrupter switch shall be provided with a large viewing window at least 6 inches by 12 inches to allow visual verification of the switch-blade position (closed, open, and grounded) while shining a flashlight on the blades.
	B. Each fault interrupter shall be provided with a large viewing window at least 6 inches by 12 inches to allow visual verification of the disconnect-blade position (closed, open, and grounded) while shining a flashlight on the blades.
	C. Viewing windows shall be located on the opposite side of the gear from the bushings and bushing wells so that operating personnel shall not be required to perform any routine operations in close proximity to high-voltage elbows and cables.
	D. A cover shall be provided for each viewing window to prevent operating personnel from viewing the flash which may occur during switching operations.

	2.5 HIGH-VOLTAGE BUS
	A. Bus and interconnections shall withstand the stresses associated with short-circuit cur-rents up through the maximum rating of the switchgear.
	B. Before installation of aluminum bus, all electrical contact surfaces shall first be pre-pared by machine-abrading to remove any oxide film. Immediately after this operation, the electrical contact surfaces shall be coated with a uniform coating of ...

	2.6 PROVISIONS FOR GROUNDING
	A. One ground-connection pad shall be provided on the gas-tight tank of the switchgear.
	B. The ground-connection pad shall be constructed of stainless steel and welded to the gas-tight tank, and shall have a short- circuit rating equal to that of the switchgear.
	C. Provide on enclosure ground pad.

	2.7 CONNECTIONS
	A. Load-interrupter switches shall be equipped with 600-ampere bushings, or 200-amper busing wells, and fault interrupters shall be equipped with 200-ampere bushing wells, or 600-ampere bushings (refer to drawings for specific ampere ratings of load i...
	B. Bushings and bushing wells shall be located on one side of the gear to reduce the required operating clearance.

	2.8 BUSHINGS AND BUSHING WELLS
	A. Bushings and bushing wells shall conform to ANSI/IEEE Standard 386.
	B. Bushings and bushing wells shall include a semiconductive coating.
	C. Bushings and bushing wells shall be mounted in such a way that the semiconductive coating is solidly grounded to the gas- tight tank.


	PART 3 -  BASIC COMPONENTS
	3.1  LOAD-INTERRUPTER SWITCHES
	A. The three-phase, group-operated load-interrupter switches shall have a three-time and ten-time duty-cycle fault-closing rating as specified under "Ratings." This rating defines the ability to close the switch the designated number of times against ...
	B. Each switch shall be provided with an integral ground position that is readily visible through the viewing window to eliminate the need for cable handling and exposure to high voltage to ground the equipment.
	C. The ground position shall have a three-time and ten-time duty-cycle fault-closing rating.
	D. The switch shall be provided with an open position that is readily visible through the viewing window to eliminate the need for cable handling and exposure to high voltage to establish a visible gap.
	E. The open gaps of the switch shall be sized to allow cable testing through a feedthru bushing or the back of the elbow.

	3.2 FAULT INTERRUPTERS
	A. Fault interrupters shall have a three-time and ten-time duty-cycle fault-closing and fault interrupting rating as specified under "Ratings." This rating defines the fault interrupter's ability to close the designated number of times against a three...
	B. The fault interrupter shall be provided with a disconnect with an integral ground position that is readily visible through the viewing window to eliminate the need for cable handling and exposure to high voltage to ground the equipment.
	C. The ground position shall have a three-time and ten-time duty-cycle fault-closing rating.
	D. The disconnect shall be provided with an open position that is readily visible through the viewing window, eliminating the need for cable handling and exposure to high volt-age to establish a visible gap.
	E. The fault interrupter, including its three-position disconnect, shall be a single integrated design so that operation between the closed and open positions or the open and grounded positions is accomplished with a single, intuitive movement.
	F. The open gaps of the disconnect shall be sized to allow cable testing through a feed thru bushing or the back of the elbow.
	G. An internal indicator shall be provided for each fault interrupter to show when it is in the tripped condition. The indicator shall be clearly visible through the viewing window.

	3.3 OPERATING MECHANISMS
	A. Load-interrupter switches and fault interrupters shall be operated by means of a quick-make, quick-break mechanism.
	B. The manual handle shall charge the operating mechanism for closing, opening, and grounding of the switches and fault interrupters.
	C. A single, integrated operating mechanism shall fully operate each fault interrupter or load interrupter switch in a continuous movement, so that additional operations are not required to establish open or grounded positions.
	D. Operating mechanisms shall be equipped with an operation selector to prevent inadvertent operation from the closed position directly to the grounded position, or from the grounded position directly to the closed position. The operation selector sha...
	E. Operating shafts shall be padlockable in any position to prevent operation.
	F. The operation selector shall be padlockable to prevent operation to the grounded position.
	G. The operating mechanism shall indicate switch position which shall be clearly visible from the normal operating position.

	3.4  OVERCURRENT CONTROL
	A. A microprocessor-based overcurrent control shall be provided to initiate fault interruption.
	B. The control shall be mounted in a watertight enclosure. The control shall be removable in the field without taking the gear out of service.
	C. Control settings shall be field-programmable using a personal computer connected via a data port to the control. The data port shall be accessible from the exterior of the enclosure. Neither external power nor energization of the gear shall be requ...
	D. Power and sensing for the control shall be supplied by integral current transformers.
	E. The minimum total clearing time (from initiation of the fault to total clearing) for fault interruption shall be 40 milliseconds (2.4 cycles) at 60 hertz.
	F. The control shall feature time-current characteristic (TCC) curves including standard E speed, K-speed, coordinating-speed tap, coordinating-speed main, and relay curves per IEEE C37.112-1996. Coordinating-speed tap curves shall optimize coordinati...
	G. The standard E-speed curve shall have phase-overcurrent settings ranging from 25E through 400E. The standard K-speed curve shall have phase-overcurrent settings ranging from 25K through 200K. The coordinating-speed tap curve shall have phase-overcu...
	H. Time-current characteristic curves shall conform to the following IEEE C37.112-1996 IEEE Standard Inverse-Time Characteristic Equations for Overcurrent Relays: U.S. Moderately Inverse Curve U1, U.S. Inverse Curve U2, U.S. Very Inverse Curve U3, U.S...
	I. The control shall have field-adjustable instantaneous-trip settings (0.2 kA through 6 kA) and definite-time delay settings (32 ms through 96 ms for coordinating-speed tap and 64 ms through 128 ms for coordinating-speed main), to allow tailoring of ...
	J. Event records shall be easily extractable from the control using a personal computer connected to the data port.

	3.5 LOW-VOLTAGE COMPARTMENT/ENCLOSURE AND COMPONENTS
	A. The low-voltage compartment/enclosure shall be a separate, grounded structure, and shall allow and/or maintenance without exposure to medium voltage. The low-voltage compartment shall be mounted on the outside of the pad-mounted enclosure.
	B. All low-voltage components, including the batteries, shall operate over the temperature range of -40  C to +65  C.
	C. To guard against unauthorized or inadvertent entry, the low-voltage compartment/enclosure shall not have any externally accessible hardware.
	D. The low-voltage compartment/enclosure shall include appropriate vents to prevent moisture buildup. Vents shall be screened and filtered to prevent entry of insects and shall be mounted to prevent rain entry and to minimize entry of dust into the en...
	E. Low-voltage wiring, except for short lengths, such as connections to terminal blocks, shall be shielded for isolation for medium voltage.
	F. The low-voltage compartment/enclosure shall be made of 14-gauge mild steel.
	G. Single-point grounding methods shall be used on cabling between the tank and the low-voltage enclosure to protect electronic components from damage under surge and transient conditions.

	3.6 VOLTAGE INDICATION
	A. Voltage indication with provisions for low voltage phasing shall be provided for each load-interrupter switch and fault interrupter by means of capacitive taps on the bushings, eliminating the need for cable handling and exposure to high voltage to...
	B. The voltage-indication feature shall be mounted on the covers for the viewing windows, on the opposite side of the gear from the bushings and bushing wells, so that operating personnel shall not be required to perform any routine operations in clos...


	PART 4 -  SWITCHGEAR STYLE
	4.1 PAD-MOUNTED STYLE
	A. The gas-tight tank shall be made of 7-gauge mild-steel.
	B. The switchgear shall conform to or exceed the requirements of applicable portions of IEC 298, Appendix AA covering arc resistance.
	C. Enclosure
	1. The switchgear shall be provided with a pad-mounted enclosure suitable for installation of the gear on a concrete pad.
	2. The pad-mounted enclosure shall be separable from the switchgear to allow clear access to the bushings and bushing wells for cable termination.
	3. The basic material shall be 14-gauge hot-rolled, pickled and oiled steel sheet.
	4. The enclosure shall be provided with removable front and back panels, and hinged lift-up roof sections for access to the operating and termination compartments. Each roof section shall have a retainer to hold it in the open position.
	5. Lift-up roof sections shall overlap the panels and shall have provisions for pad-locking that incorporate a means to protect the padlock shackle from tampering.
	6. The base shall consist of continuous 90-degree flanges, turned inward and welded at the corners, for bolting to the concrete pad.
	7. Panel openings shall have 90-degree flanges, facing outward, that shall provide strength and rigidity as well as deep overlapping between panels and panel openings to guard against water entry.
	8. For bushings rated 600 amperes continuous, the termination compartment shall be of an adequate depth to accommodate encapsulated surge arresters mounted on 600-ampere elbows having 200-ampere interfaces.
	9. For bushing wells rated 200 amperes continuous, the termination compartment shall be of an adequate depth to accommodate 200-ampere elbows mounted on feed thru inserts.
	10. An instruction manual holder shall be provided.
	11. Non-removable lifting tabs shall be provided.

	D. ENCLOSURE FINISH
	1. All exterior welded seams shall be filled and sanded smooth for neat appearance.
	2. To remove oils and dirt, to form a chemically and anodically neutral conversion coating to improve the finish-to-metal bond, and to retard underfilm propagation of corrosion, all surfaces shall undergo a thorough pretreatment process comprised of a...
	3. After pretreatment, protective coatings shall be applied that shall help resist corrosion and protect the steel enclosure. To establish the capability to resist corrosion and protect the enclosure, representative test specimens coated by the manufa...
	a. 4000 hours of exposure to salt-spray testing per ASTM B 117 with:
	1) Underfilm corrosion not to extend more than 1/32 in. from the scribe, as evaluated per ASTM D 1645, Procedure A, Method 2 (scraping); and
	2) Loss of adhesion from bare metal not to extend more than 1/8 in. from the scribe.

	b. 1000 hours of humidity testing per ASTM D 4585 using the Cleveland Condensing Type Humidity Cabinet, with no blistering as evaluated per ASTM D 714.
	c. 500 hours of accelerated weathering testing per ASTM G 53 using lamp UVB-313, with no chalking as evaluated per ASTM D 659, and no more than 10% reduction of gloss as evaluated per ASTM D 523.
	d. Crosshatch-adhesion testing per ASTM D 3359 Method B, with no loss of finish.
	e. 160-inch-pound impact, followed by adhesion testing per ASTM D 2794, with no chipping or cracking.
	f. 3000 cycles of abrasion testing per ASTM 4060, with no penetration to the substrate. Certified test abstracts substantiating the above capabilities shall be furnished upon request.

	4. The finish shall be inspected for scuffs and scratches. Blemishes shall be touched up by hand to restore the protective integrity of the finish.
	5. The finish shall be olive green, Munsell 7GY3.29/l.5.



	PART 5 -  LABELING
	5.1 HAZARD-ALERTING SIGNS
	A. The exterior of the pad-mounted enclosure shall be provided with "Warning-Keep Out-Hazardous Voltage Inside-Can Shock, Burn, or Cause Death" signs.
	B. Each unit of switchgear shall be provided with a "Danger-Keep Away-Hazardous Voltage-Will Shock, Burn, or Cause Death" sign.  The text shall further indicate that operating personnel must know and obey the employer’s work rules, know the hazards in...

	5.2 NAMEPLATES, RATINGS LABELS, AND CONNECTION DIAGRAMS
	A. Each unit of switchgear shall be provided with a nameplate indicating the manufacturer's name, catalog number, model number, date of manufacture, and serial number.
	B. Each unit of switchgear shall be provided with a ratings label indicating the following: voltage rating; main bus continuous current rating; short-circuit rating; fault-interrupter ratings including interrupting and duty-cycle fault-closing; and lo...


	PART 6 -  ACCESSORIES
	6.1 A USB cable kit shall be provided for connecting an overcurrent control to a user-furnished personal computer.

	PART 7 -  EXECUTION
	7.1 EXAMINATION
	A. Upon delivery of switchgear and prior to unloading, inspect equipment for damage.
	1. Examine tie rods and chains to verify they are undamaged and tight and that blocking and bracing are tight.
	2. Verify that there is no evidence of load shifting in transit and that readings from transportation shock recorders, if equipped, are within manufacturer's recommendations.
	3. Examine switchgear for external damage, including dents or scratches in doors and sill, and termination provisions.
	4. Compare switchgear and accessories received with the bill of materials to verify that the shipment is complete. Verify that switchgear and accessories conform to the manufacturer's quotation and Shop Drawings. If the shipment is not complete or doe...
	5. Unload switchgear, observing packing label warnings and handling instructions.
	6. Open compartment doors and inspect components for damage or displaced parts, loose or broken connections, cracked or chipped insulators, bent mounting flanges, dirt or foreign material, and water or moisture.

	B. Handling:
	1. Handle switchgear, according to manufacturer's recommendations; avoid damage to the enclosure, termination compartments, base, frame, and internal components. Do not subject switchgear to impact, jolting, jarring, or rough handling.
	2. Transport switchgear upright to avoid internal stresses on equipment mounting assemblies. Do not tilt or tip switchgear.
	3. Use spreaders or a lifting beam to obtain a vertical lift and to protect switchgear from straps bearing against the enclosure. Lifting cable pull angles may not be greater than 15 degrees from vertical.
	4. Do not damage structure when handling switchgear.

	C. Storage:
	1. Switchgear may be stored outdoors. If possible, store switchgear at final installation locations on concrete pads. If dry concrete surfaces are not available, use pallets of adequate strength to protect switchgear from direct contact with the groun...
	2. Protect switchgear from physical damage. Do not store switchgear in the presence of corrosive or explosive gases.
	3. Store switchgear with compartment doors closed.

	D. Examine roughing-in of conduits and grounding systems to verify the following:
	1. Wiring entries comply with layout requirements.
	2. Entries are within conduit-entry tolerances specified by manufacturer and no feeders have to cross section barriers to reach load or line lugs.

	E. Pre-Installation Checks:
	1. Verify removal of any shipping bracing after placement.

	F. Verify that ground connections are in place and that requirements in Section 260526 "Grounding and Bonding for Electrical Systems" have been met. Maximum ground resistance shall be 5 ohms at switchgear location.
	G. Proceed with installation only after unsatisfactory conditions have been corrected.

	7.2 SWITCHGEAR INSTALLATION (BY CONTRACTOR)
	A. Comply with NECA 1.
	B. Equipment Mounting:
	1. Install switchgear on cast-in-place concrete equipment base(s).

	C. Install level and plumb, tilting less than 1.5 degrees when energized.
	D. Maintain minimum clearances and workspace at equipment according to manufacturer's written instructions and NFPA 70.

	7.3 CONNECTIONS (BY CONTRACTOR)
	A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	1. For counterpoise, use tinned bare copper cable not smaller than No. 4/0 AWG, buried not less than 18 inches below grade interconnecting the grounding electrodes. Bond surge arrester and neutrals directly to the switchgear enclosure and then to the ...
	2. Equipment connections shall not be smaller than No. 4/0 AWG.
	3. Make joints in grounding conductors and loops by exothermic weld or compression connector.
	4. Terminate all grounding and bonding conductors on a common equipment grounding terminal on the switchgear enclosure.
	5. Complete the switchgear grounding and surge protector connections prior to making any other electrical connections.

	B. Terminate medium-voltage cables in incoming section of switchgear according to Section 260513 "Medium-Voltage Cables."

	7.4 SIGNS AND LABELS (BY CONTRACTOR)
	A. Comply with the installation requirements for labels and signs specified in Section 260553 "Identification for Electrical Systems."
	B. Install warning signs as required to comply with OSHA 29 CFR 1910.269.

	7.5 FIELD QUALITY CONTROL (BY CONTRACTOR)
	A. Testing Agency: Contractor shall engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative for startup services and to program relays.
	C. General Field Testing Requirements:
	1. Comply with the provisions of NFPA 70B, "Testing and Test Methods" chapter.
	2. Perform each visual and mechanical inspection and electrical test. Certify compliance with test parameters.
	3. After installing switchgear but before primary is energized, verify that grounding system at the switchgear is tested at the specified value or less.
	4. After installing switchgear and after electrical circuitry has been energized, test for compliance with requirements.

	D. Medium-Voltage Switchgear Field Tests:
	1. Visual and Mechanical Inspection:
	a. Inspect bolted electrical connections using calibrated torque-wrench method according to manufacturer's published data or NETA ATS, Table 100.12. Bolt-torque levels shall be according to manufacturer's published data. In the absence of manufacturer...
	b. Confirm correct operation and sequencing of electrical and mechanical interlock systems.
	1) Attempt closure on locked-open devices. Attempt to open locked-closed devices.
	2) Make key exchange with devices operated in off-normal positions.


	2. Electrical Tests:
	a. Inspect bolted electrical connections using a low-resistance ohmmeter to compare bolted resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowe...
	b. Perform dc voltage insulation-resistance tests on each bus section, phase-to-phase and phase-to-ground, for one minute. If the temperature of the bus is other than plus or minus 20 deg C, adjust the resulting resistance as provided in NETA ATS, Tab...
	1) Insulation-resistance values of bus insulation shall be according to manufacturer's published data. In the absence of manufacturer's published data, comply with NETA ATS, Table 100.1. Investigate and correct values of insulation resistance less tha...
	2) Do not proceed to the dielectric withstand voltage tests until insulation-resistance levels are raised above minimum values.

	c. Perform a dielectric withstand voltage test on each bus section, each phase-to-ground with phases not under test grounded, according to manufacturer's published data. If manufacturer has no recommendation for this test, it shall be conducted accord...
	1) If no evidence of distress or insulation failure is observed by the end of the total time of voltage application during the dielectric withstand test, the test specimen is considered to have passed the test.

	d. Perform system function tests according to "System Function Tests" Article.
	e. Verify operation of space heaters.


	E. Microprocessor-Based Protective Relay Field Tests:
	1. Visual and Mechanical Inspection:
	a. Record model number, style number, serial number, firmware revision, software revision, and rated control voltage.
	b. Verify operation of light-emitting diodes, display, and targets.
	c. Record passwords for each access level.
	d. Clean the front panel and remove foreign material from the case.
	e. Check tightness of connections.
	f. Verify that the frame is grounded according to manufacturer's instructions.
	g. Set the relay according to results in approved Coordination Study.
	h. Download settings from the relay. Print a copy of the settings for the report and compare the settings to those specified in the coordination study.

	2. Electrical Tests:
	a. Perform insulation-resistance tests from each circuit to the grounded frame according to manufacturer's published data.
	b. Apply voltage or current to analog inputs, and verify correct registration of the relay meter functions.
	c. Functional Operation: Check functional operation of each element used in the protection scheme.
	d. Control Verification:
	1) Functional Tests:
	a) Check operation of all active digital inputs.
	b) Check output contacts or silicone-controlled rectifiers, preferably by operating the controlled device, such as circuit breaker, auxiliary relay, or alarm.
	c) Check internal logic functions used in protection scheme.
	d) Upon completion of testing, reset min/max recorders, communications statistics, fault counters, sequence-of-events recorder, and event records.





	7.6 SYSTEM FUNCTION TESTS (By Contractor)
	A. System function tests shall prove the correct interaction of sensing, processing, and action devices. Perform system function tests after "Field Quality Control" tests have been completed and all components have passed specified tests.
	1. Develop test parameters and perform tests for evaluating performance of integral components and their functioning as a complete unit within design requirements and manufacturer's published data.
	2. Verify the correct operation of interlock safety devices for fail-safe functions in addition to design function.
	3. Verify the correct operation of sensing devices, alarms, and indicating devices.


	7.7 DEMONSTRATION (By Contractor)
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain systems.
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	311000 FL - Site Clearing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Protecting existing vegetation to remain.
	2. Removing existing vegetation.
	3. Clearing and grubbing.
	4. Removing above- and below-grade site improvements.
	5. Temporary erosion and sedimentation control.


	1.3 DEFINITIONS
	A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.
	B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil; the zone where plant roots grow. Its appearance is generally friable, pervious, and black or a darker shade of brown, gray, or r...
	D. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction and indicated on Drawings.
	E. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected during construction and indicated according to requirements in Section 015639 "Temporary Tree and Plant Protection."
	F. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 MATERIAL OWNERSHIP
	A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.6 INFORMATIONAL SUBMITTALS
	A. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or video recordings.
	2. Include plans and notations to indicate specific wounds and damage conditions of each tree or other plant designated to remain.


	1.7 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed trafficways if required by Owner or authorities having jurisdiction.

	B. Improvements on Private Property’s: Authority for performing site clearing indicated on private property will be obtained by VIWAPA before award of Contract.
	1. Do not proceed with work on private property until directed by Project Manager.

	C. Salvageable Improvements: Carefully remove items indicated to be salvaged and store at a location as directed by Projected Manager
	D. Utility Locator Service: Notify:  Note: Presently in the USVI, this is no formal Call Before You Dig Program, Contractor is responsible to formally call all potential utility providers.
	E. Do not commence site clearing operations until temporary erosion- and sedimentation-control and plant-protection measures are in place.
	F. Tree- and Plant-Protection Zones: Protect according to requirements in Section 015639 "Temporary Tree and Plant Protection."


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in Section 312000 "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Verify that trees, shrubs, and other vegetation to remain or to be relocated have been flagged and that protection zones have been identified and enclosed according to requirements in Section 015639 "Temporary Tree and Plant Protection."
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and sedimentation-control Drawings and requ...
	B. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	D. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed during removal.

	3.3 TREE AND PLANT PROTECTION
	A. Protect trees and plants remaining on-site according to requirements in Section 015639 "Temporary Tree and Plant Protection."
	B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged by construction operations according to requirements in Section 015639 "Temporary Tree and Plant Protection."

	3.4 EXISTING UTILITIES
	A. Existing utilities (Water, Sanitary, Communications, Storm, Etc.)
	1. Utilities shall be located using Ground Penetrating Radar (GPR)

	B. Interrupting Existing Utilities: Do not interrupt existing utilities unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:
	1. Notify Project Manager no less than seven (7) days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Project Manager’s written permission.


	3.5 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. Grind down stumps and remove roots larger than 3 inches in diameter, obstructions, and debris to a depth of 24 inches  below exposed subgrade.
	3. Use only hand methods or air spade for grubbing within protection zones.
	4. Chip removed tree branches and dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and compact each layer to a density equal to adjacent original ground.


	3.6 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as required.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line of existing pavement to remain before removing adjacent existing pavement. Saw-cut faces vertically.
	2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust coating, following coating manufacturer's written instructions. Keep paint off surfaces that will remain exposed.


	3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them.
	B. Separate recyclable materials produced during site clearing from other nonrecyclable materials. Store or stockpile without intermixing with other materials, and transport them to recycling facilities. Do not interfere with other Project work.
	C. All construction debris shall be handled, managed and disposed of in accordance with FEMA/EHP/DPNR/CZM requirements.



	312000 FL - Earth Moving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Excavating and filling for rough grading the Site.
	2. Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, and plants.
	3. Drainage course for concrete slabs-on-grade.
	4. Subbase course for concrete walks and pavements.
	5. Subbase course and base course for asphalt paving.
	6. Subsurface drainage backfill for walls and trenches.
	7. Excavating and backfilling trenches for utilities and pits for buried utility structures.
	8. Excavating well hole to accommodate elevator-cylinder assembly.

	B. Related Requirements:
	1. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Section 329200 "Turf and Grasses" for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.


	1.3 UNIT PRICES
	A. Rock Measurement: Volume of rock actually removed, measured in original position, but not to exceed the following. Unit prices for rock excavation include replacement with approved materials.
	1. 24 inches outside of concrete forms other than at footings.
	2. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	3. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or duct bank.


	1.4 DEFINITIONS
	A. Backfill: Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill: Backfill placed over initial backfill to fill a trench.

	B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Project Manager. Authorized additional excavation and replacement material will be paid for according to Contract provisi...
	2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length.
	3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Project Manager. Unauthorized excavation, as well as remedial work directed by Project Manager, shall be without additional ...

	G. Fill: Soil materials used to raise existing grades.
	H. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for trench, and pit excavation that cannot be removed by rock-excavating equipme...
	1. Equipment for Trench, and Pit Excavation: Late-model, track-mounted hydraulic excavator; equipped with a 42-inch- maximum-width, short-tip-radius rock bucket; rated at not less than 138-hp flywheel power with bucket-curling force of not less than 2...
	2. Equipment for Bulk Excavation: Late-model, track-mounted loader; rated at not less than 230-hp flywheel power and developing a minimum of 47,992-lbf breakout force with a general-purpose bare bucket.

	I. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	J. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	K. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	L. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services within buildings.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct pre-excavation conference at Project site or via conference call as directed by Project Manager.
	1. Review methods and procedures related to earthmoving, including, but not limited to, the following:
	a. Personnel and equipment needed to make progress and avoid delays.
	b. Coordination of Work with utility locator service.
	c. Coordination of Work and equipment movement with the locations of tree- and plant-protection zones.
	d. Extent of trenching by hand or with air spade.
	e. Field quality control
	f. Methods required for Vibration Mitigation.



	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of the following manufactured products required:
	1. Geotextiles.
	2. Controlled low-strength material, including design mixture.
	3. Warning tapes.

	B. Samples for Verification: For the following products, in sizes indicated below:
	1. Geotextile: 12 by 12 inches.
	2. Warning Tape: 12 inches long; of each color.


	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Material Test Reports: For each on-site soil material proposed for backfill as follows:
	1. Classification according to ASTM D2487.
	2. Laboratory compaction curve according to ASTM D1557.

	C. Seismic survey report from seismic survey agency.
	D. Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by earth-moving operations. Submit before earth moving begins.

	1.8 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth-moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from VIWAPA, authorities having jurisdiction, VIDPW and local Police Department.
	2. Provide alternate routes around closed or obstructed traffic ways if required by VIWAPA, VIDPW or authorities having jurisdiction.

	B. Improvements on Private Property: Authority for performing earth moving indicated on private property will be obtained by VIWAPA before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Project Manager.

	C. Do not commence earth-moving operations until plant-protection measures specified in Section 015639 "Temporary Tree and Plant Protection" are in place.
	D. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	E. Do not direct vehicle or equipment exhaust towards protection zones.
	F. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, and oth...
	1. Liquid Limit: 6 maximum.
	2. Plasticity Index: 30 maximum.

	C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No....
	E. Base Course: Aggregate Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone and sand conforming to the following gradation from the Federal Highway Administration Standard Specifications for Construction...
	F. Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 294/D 2940M 0; with at least 95 percent passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve.
	G. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. ...
	H. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.
	I. Drainage Course: Narrowly graded mixture of crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and zero to 5 percent passing a No. 8 sieve.
	J. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch sieve and zero to 5 percent passing a No. 4 sieve.
	K. Sand: ASTM C 33/C 33M; fine aggregate.

	2.2 ACCESSORIES
	A. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of the utilit...
	1. Red: Electric.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth-moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth-moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary protection before placing subsequent materials.

	3.2 DEWATERING
	A. Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to lower, control, remove, and dispose of ground water and permit excavation and construction to proceed on dry, stable subgrades.
	B. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas. Do not allow water to accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.

	D. Dispose of water removed by dewatering in a manner that avoids endangering public health, property, and portions of work under construction or completed. Dispose of water and sediment in a manner that avoids inconvenience to others.

	3.3 EXPLOSIVES
	A. Explosives: Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned by Project Manager. The Contract Sum will be adjusted for r...
	1. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; and soil, boulders, and other materials not classified as rock or unauthorized excavation.
	a. Intermittent drilling; ram hammering; or ripping of material not classified as rock excavation is earth excavation.

	2. Rock excavation includes removal and disposal of rock. Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches outside of concrete forms other than at footings.
	b. 12 inches outside of concrete forms at footings.
	c. 6 inches outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches beneath bottom of concrete slabs-on-grade.
	f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than conduit or duct bank.



	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other constr...
	B. Excavations at Edges of Tree- and Plant-Protection Zones:
	1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not use mechanica...
	2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and Plant Protection."


	3.6 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.7 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	B. Excavate trenches to uniform widths to provide the following clearance on each side of conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit unless otherwise indicated.
	1. Clearance: As per contract drawings each side of pipe or conduit.

	C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of conduit. Shape subgrade to provide continuous support for joints, fittings, and bodies of conduits. Remove projecting stones and sharp objects along trench ...
	1. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support conduit on an undisturbed subgrade.
	2. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.

	D. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.
	3. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and Plant Protection."


	3.8 SUBGRADE INSPECTION
	A. Notify Project Manager when excavations have reached required subgrade.
	B. If Project Manager determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Authorized additional excavation and replacement material will be paid for according to Contract provisions for changes in the Work.
	D. Reconstruct subgrades damaged by rain, accumulated water, or construction activities, as directed by Project Manager, without additional compensation.

	3.9 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day compressive strength of 2500 psi, ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Project Manager.


	3.10 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations. Do not store within drip line of remaining trees.


	3.11 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, dampproofing, and waterproofing.
	2. Surveying locations of underground utilities for Record Documents.
	3. Inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.

	B. Place backfill on subgrades free of mud.

	3.12 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud.
	B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to provide continuous support for joints, fittings, and bodies of conduits.
	C. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings. Concrete is specified in Section 033000 "Cast-in-Place Con...
	D. Trenches under Roadways: Provide concrete envelope where indicated on electrical drawings
	E. Backfill voids with satisfactory soil while removing shoring and bracing.
	F. Initial Backfill:
	1. Soil Backfill: Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch in any dimension, to a height of 12 inches over the conduit, or as indicated on the electrical drawings.
	a. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of conduit to avoid damage or displacement of conduit. Coordinate backfilling with utilities testing.

	2. Controlled Low-Strength Material: (Where Applicable) Place initial backfill of controlled low-strength material to a height of 12 inches over the conduit. Coordinate backfilling with utilities testing.

	G. Final Backfill:
	1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade elevation.
	2. Controlled Low-Strength Material: (Where Applicable) Place final backfill of controlled low-strength material to final subgrade elevation.

	H. Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade.

	3.13 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.14 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D1557:
	1. Under structures, steps, and paved roadways or driveways, scarify and recompact top 12 inches of existing subgrade and each layer of backfill or fill soil material at 95 percent.
	2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 92 percent.
	3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.


	3.15 GRADING
	A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades to elevations required to achieve indicated finish elevations, within the following subgrade tolerances:
	1. Turf or Unpaved Areas: Plus or minus 1 inch.
	2. Walks: Plus or minus 1 inch.
	3. Pavements: Plus or minus 1/2 inch.


	3.16 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. Place base course material over subbase course under hot-mix asphalt pavement.
	2. Shape subbase course and base course to required crown elevations and cross-slope grades.
	3. Place subbase course and base course 6 inches or less in compacted thickness in a single layer.
	4. Place subbase course and base course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	5. Compact subbase course and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D1557.

	C. Pavement Shoulders: Place shoulders along edges of subbase course and base course to prevent lateral movement. Construct shoulders, at least 12 inches wide, of satisfactory soil materials and compact simultaneously with each subbase and base layer ...

	3.17 FIELD QUALITY CONTROL.
	A. Special Inspections: Contractor shall engage a qualified special inspector to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material classification and maximum lift thickness comply with requirements.
	3. Determine, during placement and compaction, that in-place density of compacted fill complies with requirements.

	B. Testing Agency: Contractor shall engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Testing agency will test compaction of soils in place according to ASTM D1556, ASTM D2167, ASTM D2937, and ASTM D6938, as applicable. Tests will be performed at the following locations and frequencies:
	1. Paved Roadways: At subgrade and at each compacted fill and backfill layer, at least one test for every 150 linear feet of paved roadway, but in no case fewer than three tests.
	2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for every 150 feet or less of trench length but no fewer than two tests.

	E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.18 PROTECTION
	A. Protecting Graded Areas: Protect newly graded areas from traffic, and erosion. Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Project Manager; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.19 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them.
	B. Transport surplus satisfactory soil to designated storage areas. Stockpile or spread soil as directed by Project Manager.
	1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them.




	312319 FL - Dewatering
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Construction dewatering.

	B. Related Requirements:
	1. Section 312000 "Earth Moving" for excavating, backfilling, site grading, and controlling surface-water runoff and ponding.


	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site or via conference calls as directed by Project Manager.
	1. Verify availability of Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	2. Review condition of site to be dewatered, including coordination with temporary erosion-control measures and temporary controls and protections.
	3. Review geotechnical report if applicable.
	4. Review proposed site clearing and excavations.
	5. Review existing utilities and subsurface conditions.
	6. Review observation and monitoring of dewatering system.


	1.3 ACTION SUBMITTALS
	A. Delegated Design Submittals: For dewatering system, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.4 QUALITY ASSURANCE
	A. Qualifications:
	1. Installer: An experienced installer that has specialized in dewatering work.
	2. Delegated Design Engineer: A professional engineer who is legally qualified to practice where Project is located and who is experienced in providing engineering services of the type indicated.
	3. Land Surveyor: A professional land surveyor who is legally qualified to practice in where Project is located.


	1.5 FIELD CONDITIONS
	A. Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent existing buildings, structures, and site improvements; establish exact elevations at fixed points to act as benchmarks. Clearly identify benchmarks and record...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer to design and manage dewatering systems.
	B. Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to lower, control, remove, and dispose of groundwater and permit e...
	1. Continuously monitor and maintain dewatering operations to ensure erosion control, stability of excavations and constructed slopes, prevention of flooding in excavation, and prevention of damage to subgrades and permanent structures.
	2. Prevent surface water from entering excavations by grading, dikes, or other means.
	3. Accomplish dewatering without damaging existing buildings, structures, and site improvements adjacent to excavation.
	4. Remove dewatering system when no longer required for construction.

	C. Regulatory Requirements: Comply with governing EPA notification regulations before beginning dewatering. Comply with water- and debris-disposal regulations of authorities having jurisdiction.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by dewatering operations.
	1. Prevent surface water and subsurface or groundwater from entering excavations, from ponding on prepared subgrades, and from flooding site or surrounding area.
	2. Protect subgrades and foundation soils from softening and damage by rain or water accumulation.

	B. Install dewatering system to ensure minimum interference with roads, streets, walks, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction. Provide alternate routes around closed or obstructed traffic ways if required by authorities h...

	C. Provide temporary grading to facilitate dewatering and control of surface water.
	D. Protect and maintain temporary erosion and sedimentation controls, which are specified in Section 311000 "Site Clearing," during dewatering operations.

	3.2 INSTALLATION
	A. Install dewatering system utilizing wells, well points, or similar methods complete with pump equipment, standby power and pumps, filter material gradation, valves, appurtenances, water disposal, and surface-water controls.
	1. Space well points or wells at intervals required to provide sufficient dewatering.
	2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface.

	B. Place dewatering system into operation to lower water to specified levels before excavating below groundwater level.
	C. Provide sumps, sedimentation tanks, and other flow-control devices as required by authorities having jurisdiction.
	D. Provide standby equipment on-site, installed and available for immediate operation, to maintain dewatering on continuous basis if any part of system becomes inadequate or fails.

	3.3 OPERATION
	A. Operate system continuously until structures have been constructed and fill materials have been placed or until dewatering is no longer required.
	B. Operate system to lower and control groundwater to permit excavation, construction of structures, and placement of fill materials on dry subgrades. Drain water-bearing strata above and below bottom of foundations and other excavations.
	1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade softening, and slope instability.
	2. Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations and other excavations.

	C. Dispose of water removed by dewatering in a manner that avoids endangering public health, property, and portions of work under construction or completed. Dispose of water and sediment in a manner that avoids inconvenience to others.
	D. Remove dewatering system from Project site on completion of dewatering. Plug or fill well holes with sand or cut off and cap wells a minimum of 36 inches below overlying construction.

	3.4 FIELD QUALITY CONTROL
	A. Survey-Work Benchmarks: Resurvey benchmarks regularly during dewatering and maintain an accurate log of surveyed elevations for comparison with original elevations. Promptly notify Project Manager if changes in elevations occur or if cracks, sags, ...
	B. Provide continual observation to ensure that subsurface soils are not being removed by the dewatering operation.
	C. Prepare reports of observations.

	3.5 PROTECTION
	A. Protect and maintain dewatering system during dewatering operations.
	B. Promptly repair damages to adjacent facilities caused by dewatering.



	315000 SF - EXCAVATION SUPPORT AND PROTECTION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes temporary excavation support and protection systems.

	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct teleconference

	1.3 INFORMATIONAL SUBMITTALS
	A. Contractor Calculations:  For excavation support and protection system.  Include analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	B. Record Drawings:  Identify locations and depths of capped utilities, abandoned-in-place support and protection systems, and other subsurface structural, electrical, or mechanical conditions.

	1.4 FIELD CONDITIONS
	A. Vibration Monitoring is required using fully automated seismographs installed on the lowest level of 10 at all identified buildings. Refer to Specification 01005-1 Miscellaneous Requirements.
	B. Survey Work:  Engage a qualified land surveyor or professional engineer to survey adjacent existing buildings, structures, and site improvements; establish exact elevations at fixed points to act as benchmarks.  Clearly identify benchmarks and reco...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Provide, design, monitor, and maintain excavation support and protection system capable of supporting excavation sidewalls and of resisting earth and hydrostatic pressures and superimposed and construction loads.
	1. Design excavation support and protection system, including comprehensive engineering analysis by a qualified professional engineer.
	2. Comply with all OSHA & FEMA regulations.



	PART 3 -  EXECUTION
	3.1 TRENCH BOXES
	A. Steel or aluminum trench boxes specifically intended for support of excavations and adequate to support all soil, equipment and material loads.

	3.2 TIEBACKS
	A. Drill, install, grout, and tension tiebacks.
	B. Test load-carrying capacity of each tieback and replace and retest deficient tiebacks.
	1. Have test loading observed by a qualified professional engineer responsible for design of excavation support and protection system.

	C. Maintain tiebacks in place until permanent construction is able to withstand lateral earth and hydrostatic pressures.

	3.3 BRACING
	A. Bracing:  Locate bracing to clear columns, floor framing construction, and other permanent work.  If necessary to move brace, install new bracing before removing original brace.
	1. Do not place bracing where it will be cast into or included in permanent concrete work unless otherwise approved by Architect.
	2. Install internal bracing if required to prevent spreading or distortion of braced frames.
	3. Maintain bracing until structural elements are supported by other bracing or until permanent construction is able to withstand lateral earth and hydrostatic pressures.


	3.4 FIELD QUALITY CONTROL
	A. Survey-Work Benchmarks:  Resurvey benchmarks regularly during installation of excavation support and protection systems, excavation progress, and for as long as excavation remains open.  Maintain an accurate log of surveyed elevations and positions...

	3.5 REMOVAL AND REPAIRS
	A. Remove excavation support and protection systems when construction has progressed sufficiently to support excavation and earth and hydrostatic pressures.  Remove in stages to avoid disturbing underlying soils and rock or damaging structures, paveme...
	1. Remove excavation support and protection systems to a minimum depth of 48 inches (1200 mm) below overlying construction and abandon remainder.
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	321216  - Asphalt Paving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Hot-mix asphalt paving.
	2. Hot-mix asphalt overlay.
	4. Hot-mix asphalt patching.
	5. Asphalt curbs.
	6. Asphalt traffic-calming devices.
	7. Asphalt surface treatments.

	B. Related Requirements:
	1. Section 312000 "Earth Moving" for subgrade preparation, fill material, separation geotextiles, unbound-aggregate subbase and base courses, and aggregate pavement shoulders.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site or via conference call as directed by Project Manager.
	1. Review methods and procedures related to hot-mix asphalt paving including, but not limited to, the following:
	a. Review proposed sources of paving materials, including capabilities and location of plant that will manufacture hot-mix asphalt.
	b. Review requirements for protecting paving work, including restriction of traffic during installation period and for remainder of construction period.



	1.4 ACTION SUBMITTALS
	A. Product Data: Include technical data and tested physical and performance properties.
	1. Herbicide.
	2. Paving geotextile.
	3. Joint sealant.

	B. Hot-Mix Asphalt Designs:
	1. Certification, by authorities having jurisdiction, of approval of each hot-mix asphalt design proposed for the Work.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For paving-mix manufacturer and testing agency.
	B. Product Data:  For each type of product indicated include technical data and tested physical and performance properties.
	1. Job Mic Designs:  Certification by Authorities Having Jurisdiction, of approval of each job mix proposed for the work.
	2. Provide Job Mix Design Submittal for each Job Mix.

	C. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by The Virgin Island Department of Public Works (VIDPW).
	B. Testing Agency Qualifications: Qualified in accordance with ASTM D3666 for testing indicated.
	C. Regulatory Requirements: Comply with materials, workmanship, and other applicable requirements of the VIDPW for asphalt paving work.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is imminent or expected before time required for adequate cure.


	PART 2 -  PRODUCTS
	2.1 AGGREGATES
	A. General: Use materials and gradations that have performed satisfactorily in previous installations.
	B. Coarse Aggregate: ASTM D692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	C. Fine Aggregate: ASTM D1073, sharp-edged natural sand or sand prepared from stone, gravel, cured blast-furnace slag, or combinations thereof.
	1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total aggregate mass.

	D. Mineral Filler: ASTM D242, rock or slag dust, hydraulic cement, or other inert material.

	2.2 ASPHALT MATERIALS
	A. Asphalt Binder: AASHTO M 320 binder designation or as approved by the VIDPW.

	2.3 AUXILIARY MATERIALS
	A. Recycled Materials for Hot-Mix Asphalt Mixes: Reclaimed asphalt pavement; reclaimed, unbound-aggregate base material; and recycled tires, asphalt shingles, or glass from sources and gradations that have performed satisfactorily in previous installa...
	B. Herbicide: Commercial chemical for weed control, registered by the EPA, and not classified as "restricted use" for locations and conditions of application. Provide in granular, liquid, or wettable powder form.
	C. Paving Geotextile: AASHTO M 288 paving fabric; nonwoven polypropylene; resistant to chemical attack, rot, and mildew; and specifically designed for paving applications.
	D. Wheel Stops:  Precast, arc-entranced concrete, 3000-PSI minimum compressive strength, 4-1/2 inches high by 9-inches wide by 72 inches long.  Provide chamfered corners, drainage slots on underside, and holes for anchoring to substate.

	2.4 MIXES
	1. Surface Course Limit: Recycled content no more than 10 percent by weight.
	B. Hot-Mix Asphalt: Dense-graded, hot-laid, hot-mix asphalt plant mixes approved by authorities having jurisdiction and designed in accordance with procedures in AI MS-2, "Asphalt Mix Design Methods"; and complying with the following requirements:
	1. Provide mixes with a history of satisfactory performance in the United States Virgin Islands.
	2. Base Course: As required by VIDPN.
	3. Binder Course: As required by VIDPN.
	4. Surface Course: As required by VIDPN.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to begin paving.
	B. Proceed with paving only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Protection: Provide protective materials, procedures, and worker training to prevent asphalt materials from spilling, coating, or building up on curbs, driveway aprons, manholes, and other surfaces adjacent to the Work.
	B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.

	3.3 COLD MILLING (Where Applicable)
	A. Clean existing pavement surface of loose and deleterious material immediately before cold milling. Remove existing asphalt pavement by cold milling to grades and cross sections indicated.
	1. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges.
	2. Control rate of milling to prevent tearing of existing asphalt course.
	3. Repair or replace curbs, driveway aprons, manholes, and other construction damaged during cold milling.
	4. Excavate and trim unbound-aggregate base course, if encountered, and keep material separate from milled hot-mix asphalt.
	5. Patch surface depressions deeper than 1 inch after milling, before wearing course is laid.
	6. Handle milled asphalt material in accordance with approved waste management requirements.
	7. Keep milled pavement surface free of loose material and dust.
	8. Do not allow milled materials to accumulate on-site.


	3.4 PATCHING (Where Applicable)
	A. Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to sound base. Excavate rectangular or trapezoidal patches, extending 12 inches into perimeter of adjacent sound pavement, unless otherwise indicated. Cut excavatio...
	B. Portland Cement Concrete Pavement: Break cracked slabs and roll as required to reseat concrete pieces firmly.
	1. Undersealing: Pump hot undersealing asphalt under rocking slab until slab is stabilized or, if necessary, crack slab into pieces and roll to reseat pieces firmly.
	2. Remove disintegrated or badly cracked pavement. Excavate rectangular or trapezoidal patches, extending into perimeter of adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically. Recompact existing unbound-aggregate base...


	3.5 SURFACE PREPARATION
	A. Ensure that prepared subgrade has been proof-rolled and is ready to receive paving. Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces.

	3.6 HOT-MIX ASPHALT PLACEMENT
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation of mix. Place each course to required grade, cross section, and ...
	1. Spread mix at a minimum temperature of 250 deg F.
	2. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes unless otherwise indicated.
	3. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.

	B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips. Overlap mix placement about 1 to 1-1/2 inches from strip to strip to ensure proper compaction of mix along longitudinal joints.
	2. Complete a section of asphalt base course and binder course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth surf...

	3.7 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
	3. Offset transverse joints, in successive courses, a minimum of 24 inches.
	4. Construct transverse joints at each point where paver ends a day's work and resumes work at a subsequent time. Construct these joints using either "bulkhead" or "papered" method in accordance with AI MS-22, for both "Ending a Lane" and "Resumption ...
	5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	6. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.8 COMPACTION
	A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement. Compact hot-mix paving with hot hand tampers or with vibratory-plate compactors in areas inaccessible to rollers.
	1. Complete compaction before mix temperature cools to 185 deg F.

	B. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness. Correct laydown and rolling operations to co...
	C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix asphalt course has been uniformly compacted to the following...
	1. Average Density, Rice Test Method: 92 percent of reference maximum theoretical density in accordance with ASTM D2041/D2041M, but not less than 90 percent or greater than 96 percent.

	D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to proper alignment. Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs: Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt. Compact by rolling to specified density and surface smoothness.
	G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.9 ASPHALT TRAFFIC-CALMING DEVICES (Where Applicable)
	A. Construct hot-mix asphalt speed humps over compacted pavement surfaces. Apply a tack coat unless pavement surface is still tacky and free from dust. Spread hot-mix asphalt at a minimum temperature of 250 deg F.
	1. Tack Coat Application: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd.
	2. Hot-Mix Asphalt: Same as pavement surface-course mix.

	B. Place and compact hot-mix asphalt to cross section indicated, by machine or by hand in wood or metal forms. Tamp hand-placed materials and screed to smooth finish. Remove forms after hot-mix asphalt has cooled.

	3.10 INSTALLATION TOLERANCES
	A. Pavement Thickness: Compact each course to produce thickness indicated within the following tolerances:
	1. Base Course and Binder Course: Plus or minus 1/2 inch.
	2. Surface Course: Plus 1/4 inch, no minus.

	B. Pavement Surface Smoothness: Compact each course to produce surface smoothness within the following tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally to paved areas:
	1. Base Course and Binder Course: 1/4 inch.
	2. Surface Course: 1/8 inch.
	3. Crowned Surfaces: Test with crowned template centered and at right angle to crown. Maximum allowable variance from template is 1/4 inch.

	C. Asphalt Traffic-Calming Devices: Compact and form asphalt to the shapes indicated and within a tolerance of plus or minus 1/8 inch of height indicated above pavement surface.

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency: Contractor shall engage a  qualified testing agency to perform tests and inspections.
	B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined in accordance with ASTM D3549/D3549M.
	C. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. Asphalt Traffic-Calming Devices: Finished height of traffic-calming devices above pavement will be measured for compliance with tolerances.
	E. Replace and compact hot-mix asphalt where core tests were taken.
	F. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements.

	3.12 WASTE HANDLING
	A. General: Handle asphalt-paving waste in accordance with VIDPW requirements.
	B. Except for materials indicated to be recycled, removed excavated materials from Project Site and legally dispose of them.
	END OF SECTION 321216



	321313 - CONCRETE PAVING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Walks.
	2. Slabs on grade.
	3. Equipment pads.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For each exposed product and for each color and texture specified.
	C. Other Action Submittals:
	1. Design Mixtures:  For each concrete paving mixture.  Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.


	1.3 QUALITY ASSURANCE
	A. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	B. ACI Publications:  Comply with ACI 301 unless otherwise indicated.
	C. Test Panel:  Construct test panels to demonstrate surface finish.  Panels to remain in place until walks and slabs-on-grade are completed and then shall be demolished and removed from the site.


	PART 2 -  PRODUCTS
	2.1 STEEL REINFORCEMENT
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, fabricated from as-drawn steel wire into flat sheets.
	B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet.
	C. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60; deformed.
	D. Plain-Steel Wire:  ASTM A 82/A 82M, as drawn.
	E. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from st...

	2.2 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of same type, brand, and source throughout Project:
	B. Normal-Weight Aggregates:  ASTM C 33, Class 4S uniformly graded.  Provide aggregates from a single source.
	C. Water:  Potable and complying with ASTM C 94/C 94M.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.

	2.3 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. dry or cotton mats.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular, film forming, manufactured for application to fresh concrete.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, dissipating.

	2.4 RELATED MATERIALS
	A. Joint Fillers:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork in preformed strips.

	2.5 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, with the following properties:
	1. Compressive Strength (28 Days):  4000 psi.
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45
	3. Slump Limit:  4 inches, plus or minus 1 inch.
	4. Air Content:  5-1/2 percent plus or minus 1.5 percent.

	B. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.

	2.6 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work.


	PART 3 -  EXECUTION
	3.1 EXAMINATION AND PREPARATION
	A. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of excess yielding.
	B. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.2 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.3 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.

	3.4 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline unless otherwise indicated.
	B. Construction Joints:  Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where indicated.
	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, to match jointing of existing adjacent concr...
	E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying surface finishes. Eliminate edging-tool marks on concrete surfaces.

	3.5 CONCRETE PLACEMENT
	A. Moisten subbase to provide a uniform dampened condition at time concrete is placed.
	B. Comply with ACI 301 requirements for measuring, mixing, transporting, placing, and consolidating concrete.
	C. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	D. Screed paving surface with a straightedge and strike off.
	E. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...

	3.6 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats or by hand floating if area is small or inaccess...
	1. Burlap Finish:  Drag a seamless strip of damp burlap across float-finished concrete, perpendicular to line of traffic, to provide a uniform, gritty texture.
	2. Medium-to-Fine-Textured Broom Finish:  Draw a soft-bristle broom across float-finished concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.
	3. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating float-finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular to line of traffic.

	C. Test Panels:  The Contractor shall construct three test panels not less than 4 feet by 4 feet to demonstrate each of the three finishes:  burlap, medium-to-fine-textured broom finish and medium-to-coarse broom finish.  Owner will select finish from...

	3.7 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written instructio...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods:  Cure concrete by moisture curing moisture-retaining-cover curing compound or a combination of these.

	3.8 PAVING TOLERANCES
	A. Comply with tolerances in ACI 117 and as follows:
	1. Elevation:  3/4 inch.
	2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
	3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch.
	4. Joint Spacing:  3 inches.
	5. Contraction Joint Depth:  Plus 1/4 inch, no minus.
	6. Joint Width:  Plus 1/8 inch, no minus.


	3.9 FIELD QUALITY CONTROL
	A. Testing Agency: Contractor shall engage a qualified testing agency to perform tests and inspections.
	B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained according to ASTM C172/C172M shall be performed according to the following requirements:
	1. Testing Frequency: Obtain at least one composite sample for each 150 linear feet of concrete roadway that is poured.
	2. Slump: ASTM C143/C143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	3. Air Content: ASTM C231/C231M, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature: ASTM C1064/C1064M; one test hourly when air temperature is 80 deg F and above, and one test for each composite sample.
	5. Compression Test Specimens: ASTM C31/C31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests: ASTM C39/C39M; test one specimen at seven days and two specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from two specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength, and no compressive-strength test value falls below specified compressive strengt...
	D. Test results shall be reported in writing to Project Engineer, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement,...
	E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Project Engineer but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Project Engineer
	G. Concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.10 REPAIRS AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section.  Remove work in complete sections from joint to joint unless otherwise approved by Architect.
	B. Protect concrete paving from damage.  Exclude traffic from paving for at least 14 days after placement.  When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as they occur.
	C. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep paving not more than two days before date scheduled for Substantial Completion inspections.



	329200 - Turf and Grasses
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Seeding.


	1.3 DEFINITIONS
	A. Finish Grade: Elevation of finished surface of planting soil.
	B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides. They also include substances or mixtures in...
	C. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site or via conference call as directed by Project Manager.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For landscape Installer.
	B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed. Include the year ...
	1. Certification of seed mixture.  Include identification of a source and name and telephone number of supplier.


	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful turf establishment.
	1. Personnel Certifications:
	a. Landscape Industry Certified Technician - Exterior.
	b. Landscape Industry Certified Lawn Care Manager.
	c. Landscape Industry Certified Lawn Care Technician.

	2. Pesticide Applicator: State licensed, commercial.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of compliance with state and Federal laws, as applicable.


	PART 2 -  PRODUCTS
	2.1 SEED
	A. Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species: Certified seed blend of Zoysia, Bania and Buffel grass with rye and fescue for quick establishment. Seed blend shall have a proven record of successful establishment in near shore areas of St. Croix.

	2.2 FERTILIZERS
	A. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following compo...
	1. Composition: 1 lb./1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 2 percent potassium, by weight.


	2.3 MULCHES
	A. Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.

	2.4 PESTICIDES
	A. General: Pesticide, registered and approved by the EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted p...

	2.5 EROSION-CONTROL MATERIALS
	A. Erosion-Control Blankets: Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a photodegradable plastic mesh. Include manufacturer's recommended steel wire staples, 6 inches long.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting installation and performance of the Work.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Suspend planting operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	3. Uniformly moisten excessively dry soil that is not workable or which is dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Project Engineer and replace with new planting soil.

	3.2 PREPARATION
	A. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.3 TURF AREA PREPARATION
	A. General: Prepare planting area for soil placement and mix planting soil.
	B. Placing Planting Soil: Place and mix planting soil in place over exposed subgrade.
	C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry before planting. Do not create muddy soil.
	D. Before planting, obtain Project Engineer's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.4 PREPARATION FOR EROSION-CONTROL MATERIALS
	A. Prepare area as specified in "Turf Area Preparation" Article.
	B. For erosion-control blanket or mesh, install from top of slope, working downward, and as recommended by material manufacturer for site conditions. Fasten as recommended by material manufacturer.
	C. Moisten prepared area before planting if surface is dry. Water thoroughly and allow surface to dry before planting. Do not create muddy soil.

	3.5 SEEDING
	A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity exceeds 5 mph.
	1. Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	2. Do not use wet seed or seed that is moldy or otherwise damaged.
	3. Do not seed against existing trees. Limit extent of seed to outside edge of planting saucer.

	B. Sow seed at a total rate of 3 to 4 lb./1000 sq. ft.
	C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with slopes exceeding 1:6 with erosion-control fiber mesh installed and stapled according to manufacturer's written instructions.
	E. Protect seeded areas from hot, dry weather or drying winds by applying mulch within 24 hours after completing seeding operations. Soak areas, scatter mulch uniformly to a thickness of 3/16 inch and roll surface smooth.

	3.6 TURF MAINTENANCE
	A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf. Roll, regrade, and replant bare or eroded areas and remulch to prod...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes. Replace materials and turf damaged or lost in areas of subsidence.

	B. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified height without cutting more than one-third of grass height. Remove no more than one-third of grass-leaf growth in initial or subsequent mowing. Do not delay m...

	3.7 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Project Engineer:
	1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with coverage exceeding 90 percent over any 10 sq. ft. and bare spots not exceeding 5 b...

	B. Use specified materials to reestablish turf that does not comply with requirements and continue maintenance until turf is satisfactory.

	3.8 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents according to requirements of authorities having jurisdiction and manufacturer's written recommendations. Coordinate applications with Owner's operations and others in proxim...
	B. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat already-germinated weeds and according to manufacturer's written recommendations.

	3.9 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris, and legally dispose of them off Owner's property.
	C. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic. Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	D. Remove nondegradable erosion-control measures after grass establishment period.






