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PART 1 - GENERAL
1.01 SUMMARY

A. Contract Drawings: The following drawings are a part of the Contract Documents:

Sheet No. Drawing Title

RPM1 COVER SHEET

RPM2 LEGEND

RPM3 GENERAL NOTES

RPM4 GENERAL NOTES

RPM5 SITE PLAN

RPM6 ENLARGED SITE PLAN

RPM7 BOOTH PLAN

RPM8 BOOTH EXTERIOR ELEVATIONS
RPM9 BOOTH PLAN

RPM10 BOOTH INTERIOR ELEVATIONS
RPM11 BOOTH INTERIOR ELEVATIONS
RPM12 BOOTH SECTIONS AND DETAILS
RPM13 BOOTH SECTIONS AND DETAILS
RPM14 SECTIONS AND DETAILS
RPM15 ENLARGED CONDUIT PLAN
RPM16 PANEL SCHEDULE

RPM17 WIRING SCHEMATIC

RPM18 SCHEDULES

PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION - NOT USED

END OF LIST OF DRAWINGS

Project No. 101056.01 000115-1
Contract No. 070661



DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
SECTION 00 11 13 - ADVERTISEMENT FOR BIDS

THE PORT OF TACOMA IS CURRENTLY ACCEPTING SEALED BIDS FOR CONSTRUCTION OF

THE FOLLOWING:

RADIATION PORTAL MONITOR PROJECT STRADDLE CARRIER PORTAL BOOTH

Scope of Work:

REPLACEMENT
PROJECT NO. 101056.01 | CONTRACT NO. 070661

The work required for this project includes:

The removal and salvage of an existing modular booth and related
systems disconnect. The enlargement of the existing concrete
foundation to accept the new modular booth (provided by others).
The installation of a sewer waste pump system and related
trenching to an existing drain line and the installation of water,
power and communications conduits and lines.

Bid Estimate: Estimated cost range is $210,000 to $220,000, plus Washington
State Sales Tax (WSST).

Sealed Bid Bids will be received at the Front Reception Desk, Port

Date/Time/ Administration Office, One Sitcum Plaza, Tacoma, Washington until

Location: 2:00 P.M. on August 1st, 2017, at which time they will be publicly
opened and read aloud.

Pre-bid A pre-bid conference and site visit have been set for July 20, 2017

Conference and at 10:00AM. The site visit will convene at the Fabulich Center,

Site Tour: located at 3600 Port of Tacoma Road.

Bidding Security:

Each bid must be accompanied by a Certified Check or Bid
Security Bond in an amount equal to five (5) percent of the bid.

Contact All questions are to be put into writing to the Port at

Information: procurement@portoftacoma.com. No oral answers will be binding
by the Port.

Bidding Plans, Specifications, Addenda, and Plan Holders List for this

Documents: project are available on-line through The Port of Tacoma’s Website

www.portoftacoma.com. Click on "Contracts"; "Procurement”, and
then the Procurement Number 070661. Bidders must subscribe to
the Holder’s List on the right hand side of the screen in order to
receive automatic email notification of future addenda and to be
placed on the Holder’s List.

Contact procurement@portoftacoma.com with questions. Holder’ s

Lists will be updated regularly. Additional Instructions available in
00 21 00 - Instructions to Bidders.

END OF SECTION
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PART 1 - SUMMARY
1.01 DEFINITIONS

All definitions set forth in the Agreement, the General Conditions of the Contract for
Construction and in other Contract Documents are applicable to the Bidding Documents.

A. "Addenda" are written or graphic instruments issued prior to the execution of the Contract which
modify or interpret the Bidding Documents by additions, deletions, clarifications or corrections.
The contents of an Addendum are issued in no particular order and therefore should be
carefully and completely reviewed.

B. An “Additive Bid” (or “Additive”) is an amount stated in the Bid to add specified features of the
work.

C. An "Alternate Bid” (or “Alternate”) is an amount stated in the Bid to be added to or deducted
from the amount of the Base Bid if the corresponding change in the Work, as described in the
Bidding Documents, is accepted.

D. "Award" means the formal decision by the Port of Tacoma (“Port”) notifying a Responsible
Bidder with the lowest responsive Bid of the Port’s acceptance of the Bid and intent to enter into
a Contract with the Bidder.

E. The “Award Requirements” include the statutory requirements as a condition precedent to
Award.

F. The “Base Bid” is the sum stated in the Bid for which the Bidder offers to perform the Work
described in the Bidding Documents as the base to which work may be added or from which
work may be deleted for sums stated in Alternate Bids.

G. A*“Bid” is a complete and properly signed proposal to do the Work, submitted in accordance
with the Bidding Documents, for the sums therein stipulated and supported by any data called
for by the Bidding Documents.

H. The “Bid Date” is the day and hour specified in the Bidding Documents, as may be changed
through an Addendum, by which Bidders are required to submit Bids to the Port.

I.  The “Bid Form” is the form(s) included with the Bidding Documents, with Specification Section
00 41 00, through which a Bidder submits a Bid.

A “Bidder” is a person or entity who submits a Bid.

K. The “Bidding Documents” include the Advertisement or Invitation to Bid, Instructions to Bidders,
the Bid Form, any other sample bidding and contract forms, the Bid Bond, and the proposed
Contract Documents, including any Addenda issued prior to the Bid Date.

L. The “Contract Documents” proposed for the Work consist of the Agreement, the General
Conditions of the Contract (as well as any Supplemental, Special or other Conditions included
in the project manual), the Drawings, the Specifications, and all Addenda issued prior to, and all
modifications issued after, execution of the Contract.

M. The “Schedule of Unit Prices” is a separate schedule on the Bid Form for Unit Pricing as an all-
inclusive price per unit of measurement for materials, equipment or services as described in the
Bidding Documents or in the proposed Contract Documents for the optional use of the Port.
Quantities are not predictions of amounts anticipated. The Port may but is not obligated to
accept a Schedule of Unit Price if it accepts the Base Bid. The Schedule of Unit Prices are not
factored into the evaluation of determining the low bid amount and are not included as part of
the bid award amount.
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N. A “Sub-Bidder” is a person or entity of any tier who submits a bid or proposal to or through the
Bidder for materials, equipment or labor for a portion of the Work.

1.02 BIDDER’'S REPRESENTATIONS
By making its Bid, each Bidder represents that:

A. BIDDING DOCUMENTS. The Bidder has read and understands the Bidding Documents, and its
Bid is made in accordance with them.

B. PRE-BID MEETING. The Bidder has attended pre-Bid meeting(s) required by the Bidding
Documents. Attendance at a mandatory meeting or training session means that, in the sole
opinion of the Port, a Project representative of a prospective Bidder has attended all or
substantially all of such meeting or session.

C. BASIS. Its Bid is based upon the materials, systems, services, and equipment required by the
Bidding Documents, and is made without exception.

D. EXAMINATION. The Bidder has carefully examined and understands the Bidding Documents,
the Contract Documents (including, but not limited to, any liquidated damages and insurance
provisions), and the Project site, including any existing buildings, it has familiarized itself with
the local conditions under which the Work is to be performed and has correlated its
observations with the requirements of the proposed Contract Documents and it has satisfied
itself as to the nature, location, character, quality and quantity of the Work, the labor, materials,
equipment, goods, supplies, work, services and other items to be furnished, and all other
requirements of the Contract Documents. The Bidder has also satisfied itself as to the
conditions and other matters that may be encountered at the Project site or affect performance
of the Work or the cost or difficulty thereof, including but not limited to those conditions and
matters affecting: transportation, access, disposal, handling and storage of materials,
equipment and other items; availability and quality of labor, water, electric power and utilities;
availability and condition of roads; climatic conditions and seasons; physical conditions at the
Project site and the surrounding locality; topography and ground surface conditions; and
equipment and facilities needed preliminary to and at all times during the performance of the
Work. The failure of the Bidder fully to acquaint itself with any applicable condition or matter
shall not in any way relieve the Bidder from the responsibility for performing the Work in
accordance with, and for the Contract Sum and within the Contract Time provided for in, the
Contract Documents.

E. PROJECT MANUAL. The Bidder has checked its copies of the project manual (if any) with the
table of contents bound therein to ensure the project manual is complete.

F. SEPARATE WORK. The Bidder has examined and coordinated all Drawings, Contract
Documents, and Specifications with any other contracts to be awarded separately from, but in
connection with, the Work being Bid upon, so that the Bidder is fully informed as to conditions
affecting the Work under the Contract being Bid upon.

G. LICENSE REQUIREMENTS. Bidders and Sub-Bidders shall be registered and shall hold such
licenses as may be required by the laws of Washington, including a certificate of registration in
compliance with RCW 18.27, for the performance of the Work specified in the Contract
Documents.

H. NO EXCEPTIONS. Bids must be based upon the materials, systems and equipment described
and required by the Bidding Documents, without exception.
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1.03 BIDDING DOCUMENTS

A. COPIES

1. Bidders may obtain complete sets of the Bidding Documents from The Port of Tacoma’s
Website www.portoftacoma.com. Click on "Contracts" then "Procurement”.

2. Complete Sets. Bidders shall use complete sets of Bidding Documents in preparing Bids
and are solely responsible for obtaining updated information. The Port does not assume
any responsibility for errors or misinterpretations resulting from the use of incomplete
and/or superseded sets of Bidding Documents.

3. Conditions. The Port makes copies of the Bidding Documents available only for the
purpose of obtaining Bids on the Work and does not confer a license or grant permission
for any other use.

4. Legible Documents. To the extent any Drawings, Specifications, or other Bidding

Documents are not legible, it is the Bidder’s responsibility to obtain legible documents.

B. INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS

1.

Format. The Contract Documents are divided into parts, divisions, and sections for
convenient organization and reference. Generally, there has been no attempt to divide the
Specification sections into Work performed by the various building trades, any Work by
separate contractors, or any Work required for separate facilities in or phases of the
Project.

Duty to Notify. Bidders shall promptly notify the Port in writing of any ambiguity,
inconsistency, or error that they may discover upon examination of the Bidding Documents
or of the site and local conditions.

Products and Installation. All Bidders shall thoroughly familiarize themselves with specified
products and installation procedures and submit to the Port any objections (in writing) no
later than seven (7) days prior to the Bid Date. The submittal of the Bid constitutes
acceptance of products and procedures specified as sufficient, adequate, and satisfactory
for completion of the Contract.

Written Request. Bidders requiring clarification or interpretation of the Bidding Documents
shall make a written email request to procurement@portoftacoma.com at least seven (7)
days prior to the Bid Date.

Request to Modify Responsibility Criteria. No later than seven (7) days prior to the Bid
Date, a potential Bidder may request in writing that the Port modify the Responsibility
Criteria. The Port will evaluate the information submitted by the potential Bidder and
respond before the Bid Date. If the evaluation results in a change of the Criteria, the Port
will issue an Addendum identifying the new Criteria.

Addenda. The Bidder shall not rely on oral information provided at any pre-Bid meetings or
during site visits. Verbal statements made by representatives of the Port are for
informational purposes only. Any interpretation, correction or change of the Bidding
Documents will be made solely by written Addendum. Interpretations, corrections or
changes of the Bidding Documents made in any manner other than by written Addendum,
including but not limited to oral statements, will not be binding, and Bidders shall not rely
upon such statements, interpretations, corrections or changes. The Port is not responsible
for explanations or interpretations of the Bidding Documents other than in a written
Addendum.
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Site Visits. Any site visits are provided as a courtesy to potential Bidders to assist them in
becoming familiar with the Project site conditions. However, only the Bidding Documents,
including any issued Addenda, may be relied upon by Bidders.

Singular References. Reference in the singular to an article, device, or piece of equipment
shall include as many of such articles, devices, or pieces as are indicated in the Contract
Documents or as are required to complete the installation.

Utilities and Runs. The Bidder should assume that the exact locations of any underground
or hidden utilities, underground fuel tanks, and plumbing and electrical runs may be
somewhat different from any location indicated in the surveys or Contract Documents.

C. SUBSTITUTIONS

1. For substitutions during bidding, refer to Section 00 26 00 — Substitution Procedures

During Bidding.
D. ADDENDA

1. Distribution. All Addenda will be written and will be distributed by Builders Exchange of
Washington or any other source specified by the Port for the Project.

2. Copies. Copies of Addenda will be made available for inspection wherever Bidding
Documents are on file for that purpose.

3. Verification and Acknowledgment of Receipt. Prior to submitting a Bid, each Bidder shall

ascertain that it has received all Addenda issued. Each Bidder shall acknowledge its
receipt and consideration of all Addenda in its Bid.

1.04 BIDDING PROCEDURE
A. FORM AND STYLE OF BIDS

1.

Form. Bids (including required attachments) shall be submitted on forms identical to the
Bid Form included with the Bidding Documents. No oral, email, or telephonic responses or
modifications will be considered.

Entries on the Bid Form. All blanks on the Bid Form shall be filled in by typewriter, printer,
or manually in ink.

Figures. All sums shall be expressed in figures, not words. Portions of the Bid Form may
require the addition or multiplication of components bids to a total or the identification of
component amounts within a total. In case of discrepancy between unit prices listed and
their sum(s), the unit prices listed shall govern (rather than the sum).

Initial Changes. Any interlineation, alteration or erasure shall be initialed by an authorized
representative of the Bidder.

Bid Breakdown. The Bid Form may contain, for the Port’s accounting purposes only, a
breakdown of some or all of the components included in the Base Bid.

a. For lump sum bids the total Contract Sum shall be submitted.

b. For unit price bids a price shall be submitted for each item of the Work, an extension
thereof, and, if requested, the total Contract Sum.

Alternates. All Alternates should be Bid. The Port reserves the right, but is not obligated, to
reject any Bid on which all requested Alternates are not Bid. If no change in the Base Bid is
required for an Alternate, enter “Zero” or “0.” If there is no entry, the Bidder will be
presumed to have made no offer to perform the Alternate. If it is not otherwise clear from
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10.

the Bid or the nature of the Alternate, it will be presumed that the amount listed for an
Alternate is additive rather than deductive.

Schedule of Unit Prices. All Unit Prices under this schedule shall be bid. The Port reserves
the right, but is not obligated to, reject any Bid on which all requested Schedule of Unit
Prices are not bid.

No Conditions. The Bidder shall make no conditions or stipulations on the Bid Form nor
qualify its Bid in any manner.

Identity of Bidder. The Bidder shall include in the specified location on the Bid Form the
legal name of the Bidder and, if requested, a description of the Bidder as a sole proprietor,
a partnership, a joint venture, a corporation, or another described form of legal entity. The
Bid shall be signed by the person or persons legally authorized to bind the Bidder to a
contract. The Port verifies signature authority on the Labor and Industries website
https://fortress.wa.gov/Ini/bbip/Search.aspx under the contractor registration business
owner information. If the business owner information is not current the bidder shall show
proof of authority to sign at the request of the Port. A Bid submitted by an agent shall have
a current power of attorney attached certifying the agent’s authority to bind the Bidder

Bid Amounts Do Not Include Sales Tax. The Work to be performed constitutes a "retail
sale" as this term is defined in RCW 82.04.050. Thus, the Base Bid amount shall include in
the sum stated all taxes imposed by law, EXCEPT WASHINGTON STATE AND LOCAL
SALES TAX. The engaged Contractor will pay retail sales tax on all consumables used
during the performance of the Work and on all items that are not incorporated into the final
Work; this tax shall be included in the Base Bid price and in any other prices set forth on
the Bid Form. The Port will pay state and local retail sales tax on each progress payment
and final payment to the engaged Contractor for transmittal by the Contractor to the
Washington State Department of Revenue or to the applicable local government.

B. POTENTIAL LISTING OF SUB-BIDDERS (SUBCONTRACTORYS)

1.

Procedure. On projects equal to or greater than 1,000,000, the Bid Form includes a
requirement that certain Sub-Bidders be listed, in which case the Bidder must complete the
required list. In these circumstances, and regardless of the anticipated cost of the Project,
the Bidder must name the Sub-Bidder or Sub-Bidders with whom the Bidder, if Awarded
the Contract, will subcontract directly (i.e., not lower-tier Sub-Bidders) for performance of
the Work of:

a. HVAC (heating, ventilation and air conditioning) Work,

b. plumbing Work as described in RCW 18.106,

c. electrical Work as described in RCW 19.28, and

d. any other categories of Work listed on the Sub-Bidder listing form and/or Bid Form.

Self-Performance: If the Bidder intends to self-perform any of these categories of Work, it
must name itself for each such category of Work.

Multiple Entries: The Bidder shall not list more than one (1) entity for a particular category
of Work identified, unless a Sub-Bidder will vary based on an Alternate Bid, in which case
the Bidder shall identify the Sub-Bidder to be used for the Alternate and the affected
portion of the Work.

Failure to Submit: In accordance with RCW 39.30.060, failure of a Bidder to submit as part
of the Bid the names of such proposed HVAC, plumbing, and electrical Sub-Bidders or to
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name itself to perform such Work or the naming of two or more Sub-Bidders to perform the
same Work shall render the Bidder’s Bid non-responsive and, therefore, void.

Requirement to Subcontract: The Bidder, if Awarded the Contract, will subcontract with the
listed Sub-Bidders for performance of the portion of the Work designated on the Bid Form,
subject to the provisions of the Contract for Construction and RCW 39.30.060. The Bidder
shall not substitute a listed Sub-Bidder in furtherance of bid shopping or bid peddling.

Sub-Bidder Qualification: Listed Sub-Bidders may be required to provide evidence of their
gualifications, including a statement of experience and references, prior to Award, or at any
time during the Contract Time. Such information shall be provided within 24 hours of
request. This evidence shall demonstrate that the Sub-Bidder meets or exceeds all
requirements for experience, qualifications, manufacturer’s certifications, or any other
requirements specified in any of the technical sections of the Contract Documents for
which the Sub-Bidder proposes to perform Work.

Replacement: If a listed Sub-Bidder fails to provide adequate evidence of qualifications, is
unable to comply with any bonding requirements of the Bidding Documents or with other
requirements of the Contract or Bidding Documents, is not properly licensed, or fails to
meet the Responsibility Criteria of the Bidding Documents, the Port may require the Bidder
to replace the Sub-Bidder with another subcontractor reasonably acceptable to the Port at
no change in the Contract Sum or Contract Time.

Sub-Bidder Standards: Sub-Bidders shall meet contractual and technical qualification
standards, and provide specialized certification, licensing, and/or payment and
performance bonding, if required.

Small business participation encouraged: The Port’s policy is to encourage the Contractor
to solicit and document participation, and to provide and promote the maximum lawful,
practicable opportunity for increased patrticipation, by small business enterprises.

C. BID SECURITY

1.

Purpose and Procedure. Each Bid shall be accompanied by Bid security payable to the
Port in the form required by the Bidding Documents and equal to five percent (5%) of the
Base Bid only (i.e., not including any Alternates or Unit Prices). The Bid security
constitutes a pledge by the Bidder to the Port that the Bidder will enter into the Contract
with the Port in the form provided, in a timely manner, and on the terms stated in its Bid,
and will furnish in a timely manner the payment and performance bonds, certificates of
insurance, and all other documents required in the Contract Documents. Should the Bidder
fail or refuse to enter into the Contract or fail to furnish such documents, the amount of the
Bid security shall be forfeited to the Port as liquidated damages, not as a penalty. By
submitting a Bid, each Bidder represents and agrees that the Bid security, if forfeited, is a
reasonable prediction on the Bid Date of future damages to the Port.

Form. The Bid security shall be in the form of a certified or bank cashier's check payable to
the Port or a Bid bond executed by a bonding company reasonably acceptable to the Port
licensed in the State of Washington, registered with the Washington State Insurance
Commissioner, possess and A.M. Best rating of “A minus, Fiscal Size Category (FSC) (6)
or better and be authorized by the U.S. Department of the Treasury. The Bid security shall
be signed by the person or persons legally authorized to bind the Bidder. Bid bonds shall
be submitted using the form included with the Bidding Documents.

Retaining Bid Security. The Port will have the right to retain the Bid security of Bidders to
whom an Award is being considered until the earliest of either (a) mutual execution of the
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Contract, and the Port’s receipt of payment and performance bonds, or (b) the specified
time has elapsed so that Bids may be withdrawn, or (c) when all Bids have been rejected.

Return of Bid Security. Within sixty (60) days after the Bid Date, the Port will release or
return Bid securities to Bidders who's Bids are not to be further considered in Awarding the
Contract. Bid securities of the three apparent low Bidders will be held until the Contract has
been finally executed, after which all unforfeited Bid securities will be returned. Bid
security may be returned in the form provided or by separate payment.

D. SUBMISSION OF BIDS

1.

Procedure. The Bid, the Bid security, and other documents required to be submitted with
the Bid shall be enclosed in a sealed envelope identified with the Project name and
number and the Bidder's name and address. If the Bid is sent by mail the sealed envelope
shall be enclosed in a separate mailing envelope with the notation “SEALED BID
ENCLOSED?” on the face of the mailing envelope.

a. If aBidis mailed, it shall be addressed to the Port of Tacoma, Contracts Department,
One Sitcum Plaza, Tacoma, WA 98421.

b. If a Bid is delivered, it shall be delivered to the Front Reception Desk, Port of Tacoma,
One Sitcum Plaza, Tacoma, WA 98421.

c. The time stamp clock at the Front Reception Desk at One Sitcum Plaza is the Port’s
official clock.

Deposit. Bids shall be deposited at the designated location prior to the Bid Date indicated
in the Advertisement or Invitation to Bid, or any extension thereof made by Addendum.
Bids received after the Bid Date and time specified shall be returned without consideration
at the discretion of the Port or rejected at the time of receipt.

Delivery. The Bidder assumes full responsibility for timely delivery at the location
designated for receipt of Bids.

Form. Oral, facsimile, telephonic, electronic, or email Bids are invalid and will not be
considered.

E. MODIFICATION OR WITHDRAWAL OF BID

1.

After the Bid Date. A Bid may not be modified, withdrawn or canceled by the Bidder during
a sixty (60) day period following the Bid Date, and each Bidder so agrees by virtue of
submitting its Bid.

Before the Bid Date. Prior to the Bid Date, any Bid submitted may be modified or
withdrawn only by notice to the party receiving Bids at the place designated for receipt of
Bids. The notice shall be in writing with the signature of the Bidder and shall be worded so
as not to reveal the amount of the original Bid. Email notice will not be accepted. It shall be
the Bidder's sole responsibility to verify that the notice has been received by the Port in
time to be withdrawn before the Bid opening.

Resubmittal. Withdrawn Bids may be resubmitted up to the time designated for the receipt
of Bids provided that they are then fully in conformance with these Instructions to Bidders.

Bid Security with Resubmission. Bid security shall be in an amount sufficient for the Bid as
modified or resubmitted.

F. COMMUNICATIONS
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1. Communications from a Bidder related to these Instructions to Bidders must be in writing to
procurement@portoftacoma.com. Communications, including but not limited to notices and
requests, by Sub-Bidders shall be made through the Bidder and not directly by a Sub-
Bidder to the Port.

1.05 CONSIDERATION OF BIDS

A. OPENING OF BIDS: Unless stated otherwise in the Advertisement or Invitation to Bid or an
Addendum, the properly identified Bids received on time will be opened publicly and will be read
aloud. An abstract of the Base Bids and any Alternate Bids will promptly (and generally within
24 hours) be made available to Bidders and other interested parties.

B. REJECTION OF BIDS: The Port shall have the right but not the obligation to reject any or all
Bids for any reason or for no reason, to reject a Bid not accompanied by the required Bid
security, or to reject a Bid which is in any way incomplete or irregular.

C. BIDDING MISTAKES: The Port will not be obligated to consider notice of claimed Bid mistakes
received more than 24 hours after the Bid Date. In accordance with Washington law, a low
Bidder that claims error and fails to enter into the Contract is prohibited from Bidding on the
Project if a subsequent call for Bids is made for the Project.

D. ACCEPTANCE OF BID (AWARD)

1. Intent to Accept. The Port intends (but is not bound) to Award a Contract to the
Responsible Bidder with the lowest responsive Bid, provided the Bid has been submitted in
accordance with the requirements of the Bidding Documents and does not exceed the
funds available. The Port has the right to waive any informality or irregularity in any Bid(s)
received and to accept the Bid which, in its judgment, is in its own best interests.

2. Alternates. The Port shall have the right to accept Alternates in any order or combination,
unless otherwise specifically provided in the Contract or Bidding Documents, and to
determine the low Bidder on the basis of the sum of the Base Bid and the Alternates (if
any) accepted. Failure to submit Bids on all Alternates may be cause for rejecting the
Bidder's entire Bid. The Port retains the right to accept Alternate Bid items at the price Bid
within sixty (60) days after the Contract is executed.

3. Requirements for Award. Before the Award, the lowest responsive Bidder must be deemed
Responsible by the Port and must satisfy all Award Requirements.

E. BID PROTEST PROCEDURES
1. Procedure. A Bidder protesting for any reason the Bidding Documents, a Bidding

procedure, the Port’s objection to a Bidder or a person or entity proposed by the Bidder,
including but not limited to a finding of non-Responsibility, the Award of the Contract or any
other aspect arising from or relating in any way to the Bidding shall cause a written protest
to be filed with the Port within two (2) business days of the event giving rise to the protest.
(Intermediate Saturdays, Sundays, and legal holidays are not counted as business days.)
The written protest shall include the name of the protesting Bidder, the bid solicitation
number and title under which the protest is submitted, a detailed description of the specific
factual and legal grounds for the protest, copies of all supporting documents, evidence that
the apparent low bidder has been given notice of the protest, and the specific relief
requested. The written protest shall be sent by email to procurement@portoftacoma.com.

2. Consideration. Upon receipt of the written protest, the Port will consider the protest. The
Port may, within three (3) business days of the Port’s receipt of the protest, provide any
other affected Bidder(s) the opportunity to respond in writing to the protest. If the protest is
not resolved by mutual agreement of the protesting Bidder and the Port, the Contracts

Project No. 101056.01 002100-8

Contract No. 070661



DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
SECTION 00 21 00 - INSTRUCTIONS TO BIDDERS

Director of the Port or his or her designee will review the issues and promptly furnish a final
and binding written decision to the protesting Bidder and any other affected Bidder(s)
within six (6) business days of the Port’s receipt of the protest. (If more than one (1) protest
is filed, the Port’s decision will be provided within six (6) business days of the Port’s receipt
of the last protest.) If no reply is received from the Port during the six (6) business-day
period, the protest will be deemed rejected.

Waiver. Failure to comply with these protest procedures will render a protest waived.

Condition Precedent. Timely and proper compliance with and exhaustion of these protest
procedures shall be a condition precedent to any otherwise permissible judicial
consideration of a protest.

1.06 POST BID INFORMATION
A. THE LOWEST RESPONSIVE BIDDER SHALL:

1.

Responsibility Detail Form. Within 24 hours of the Low Responsive Bidder Selection
Notification, the apparent low Bidder shall submit to the Port the Responsibility Detail Form
and Project Example Sheets (Section 00 45 13) executed by an authorized company
officer. As requested from the Port, the low, responsive Bidder shall provide written
confirmation that the person signing the Bid on behalf of the Bidder was duly authorized at
the time of bid, a detailed breakdown of the Bid in a form acceptable to the Port, and other
information required by the Port.

Within ten (10) days after the Port’s Notice of Award of the Contract, the apparent low
Bidder shall also submit to the Port:

a. additional information regarding the use of the Bidder's own forces and the use of
subcontractors and suppliers;

b. the names of the persons or entities (including a designation of the Work to be
performed with the Bidder's own forces, and the names of those who are to furnish
materials or equipment fabricated to a special design) proposed for each of the
principal portions of the Work (i.e., either a listed Sub-Bidder or a Sub-Bidder
performing Work valued at least ten percent (10%) of the Base Bid), consistent with
the listing required with the Bid; and

c. the proprietary names and the suppliers of the principal items or systems of materials
and equipment proposed for the Work.

Failure to provide any of the above information in a timely manner will constitute an event
of breach permitting forfeiture of the Bid security.

Bidder Responsibility. The Bidder will be required to establish to the satisfaction of the Port
the reliability and Responsibility of itself and the persons or entities proposed to furnish and
perform the Work described in the Bidding Documents. If requested, the Bidder shall meet
with the Port to discuss the Bid, including any pricing, the Bid components, and any
assumptions made by the Bidder.

Sub-Bidder Responsibility. The Responsibility of the Bidder may be judged in part by the
Responsibility of Sub-Bidders. Bidders must verify the Responsibility Criteria for each first-
tier Sub-Bidder. A Sub-Bidder of any tier that hires other Sub-Bidders must verify
Responsibility Criteria for each of its lower-tier Sub-Bidders. The verification shall include a
representation that each Sub-Bidders, at the time of subcontract execution, is Responsible
and possesses required licenses.
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B.

6. Obijection. Prior to an Award of the Contract, the Port will notify the Bidder in writing if the
Port, after due investigation, has reasonable objection to the Bidder or a person or entity
proposed by the Bidder. Upon receiving such objection, the Bidder may, at Bidder’s option,
(1) withdraw their Bid, (2) submit an acceptable substitute person or entity with no change
in the Contract Time and no adjustment in the Base Bid or any Alternate Bid, even if there
is a cost to the Bidder occasioned by such substitution, or (3) file a protest in accordance
with the Bidding Documents.

7. Change. Persons and entities proposed by the Bidder to whom the Port has made no
reasonable objection must be used on the Work for which they were proposed and shall
not be changed except with the written consent of the Port.

8. Right to Terminate. The Bidder’s representations concerning its qualifications will be
construed as a covenant under the Contract. If a Bidder makes a material
misrepresentation on a Qualification Statement, the Port has the right to terminate the
Contract for cause and may then pursue any remedies that exist under the Contract or that
are otherwise available.

INFORMATION FROM OTHER BIDDERS: All other Bidders designated by the Port as under
consideration for Award of a Contract shall also provide a properly executed Qualification
Statement, if so requested by the Port.

1.07 PERFORMANCE BOND, LABOR AND MATERIAL PAYMENT BOND, AND INSURANCE

A.

BOND REQUIREMENTS: Within ten (10) days after the Port’s Notice of Award of the Contract,
the successful Bidder shall obtain and furnish statutory bonds pursuant to RCW 39.08 covering
the faithful performance of the Contract and the payment of all obligations arising thereunder in
the form and amount prescribed in the Contract Documents. The cost of such bonds shall be
included in the Base Bid.

TIME OF DELIVERY AND FORM OF BONDS: The successful Bidder shall deliver an original
copy of the required bonds to the Port, 1 Sitcum Plaza, Tacoma, WA 98421, within the time
specified in the Contract Documents.

INSURANCE: a certificate of insurance from the Bidder’s insurance company that meets or
exceeds all requirements of the Contract Documents;

GOVERNMENTAL REQUIREMENTS: Notwithstanding anything in the Bidding or Contract
Documents to the contrary, the Bidder shall provide all bonding, insurance and permit
documentation as required by governmental authorities having jurisdiction for any portions of
the Project.

1.08 FORM OF AGREEMENT

A.

FORM TO BE USED: The Contract for the Work will be written on the form(s) contained in the
Bidding Documents, including any General, Supplemental or Special Conditions, and the other
Contract Documents included with the project manual.

CONFLICTS: In case of conflict between the provisions of these Instructions and any other
Bidding Document, these Instructions shall govern. In case of conflict between the provisions of
the Bidding Documents and the Contract Documents, the Contract Documents shall govern.

CONTRACT DELIVERY. Within ten (10) days after Notice of Award, the Bidder shall submit a
signed Contract to the Port in the form tendered to the Bidder and without modification.
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PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION
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PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A.

Drawings and general provisions of the Contract, including General Conditions and
Supplementary Conditions, and Division 0 and 1 Specifications sections shall apply to all
sections of the Contract Documents, including specifications, drawings, addenda, or other
changes of documents issued for bidding.

1.02 SUMMARY

A.

Section includes administrative and procedural requirements for substitutions during bidding.

1.03 DEFINITIONS

A.

Substitutions: Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents and proposed by Contractor.

The bidding documents include performance specifications for products and equipment which
meet project requirements. In those cases where a representative item or manufacturer is
named in the specification, it is provided for the sole purpose of identifying a product meeting
the required functional performance, and where the words “or equal” are used, a substitution
request as further described, is not required.

Where non-competitive or sole source products or manufacturers are explicitly specified with
the words “or approved equal”, or “Engineer approved equal”, or “as approved by the Engineer”
are used, they shall be taken to mean “or approved equal’. In these cases a substitution
request as further described in this section, is required.

1.04 SUBMITTALS

A.

Pre-Bid Substitution Requests: Submit one PDF of the substitution request form along with all
supporting documentation for consideration of each request. Identify product or fabrication or
installation method to be replaced. Include Drawing numbers and titles. Substitution requests
prior to bid date may originate directly from a prime bidder, or from a prospective supplier or
subcontractor.

1. Substitution Request Form: Use copy of form located in Section 00 43 25.

2. Documentation: Show compliance with requirements for substitutions with the following, as
applicable:

a. Statement indicating why specified product or fabrication or installation cannot be
provided.

b. Coordination information, including a list of changes or modifications needed to other
parts of the Work that will be necessary to accommodate proposed substitution.

c. Product Data, including drawings and descriptions of products and fabrication and
installation procedures.

d. Samples, where applicable or requested.
e. Certificates and qualification data, where applicable or requested.
f.  Research reports evidencing compliance with building code in effect for project

3. Engineer's Action: Engineer will review substitution requests if received electronically to
procurement@portoftacoma.com at least 7 days prior to the bid opening date set forth in
these documents. Substitution requests received after this time will not be reviewed.
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a. Forms of Acceptance: Substitution requests will be formally accepted via written
addendum prior to the bid opening date. Bidders shall not rely upon approvals made
in any other manner.

b. Use product originally specified if Engineer does not issue a decision on use of a
proposed substitution within time allocated.

c. The Port’s decision of approval or disapproval of a proposed substitution shall be final.

B. Substitutions will not be considered when:

1. Indicated or implied on shop drawings or product data submittals without formal request
submitted in accordance with this Section.

2. Acceptance will require substantial revision of Contract Documents or other items of the
Work.

3. Submittal for substitution request does not include point-by-point comparison of proposed
substitution with specified product.

1.05 QUALITY ASSURANCE

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution
with related products and materials.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION
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PART 1 - GENERAL
1.01 EXISTING CONDITIONS

A. Certain information relating to existing surface and subsurface conditions and structures is
available to bidders but will not be part of the Contract Documents, as follows:

C. Site Drawings: Entitled Pierce County Terminal Container Yard and Intermodal Yard Contract
No. 998153 dated August 15, 2003.

1. Original copy is available for inspection at the Port's offices during normal business hours.
PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED

END OF SECTION
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SECTION 00 31 26 - EXISTING HAZARDOUS MATERIAL INFORMATION

PART 1 - GENERAL
1.01 SUMMARY

A. This Section provides the notification required for disclosure of asbestos, lead-containing or
other hazardous materials.

1.02 HAZARDOUS MATERIALS NOTICE

A. The Port is reasonably certain that asbestos and lead will not be disturbed by the project. If the
Contractor encounters material suspected of containing lead or asbestos which will interfere
with the execution of the work, the Contractor shall stop work and notify the Engineer.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION

Project No. 101056.01 003126-1
Contract No. 070661



DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
SECTION 00 41 00 - BID FORM

BIDDER'S NAME:

PROJECT TITLE: RADIATION PORTAL MONITOR PROJECT STRADDLE CARRIER PORTAL
BOOTH REPLACEMENT

The undersigned Bidder declares that it has read the specifications, understands the
tools, materials, etc., including all work incidental to, or described or implied as incidental
to such items, according to the contract documents of the Port of Tacoma, and that the
Bidder will complete the work within the time stated, and that Bidder will accept in full
payment therefore the lump sum or unit price(s) set forth below:

Proposed Bid Price. (Note: Show prices in figures only.) Complete Installation:

ITEM DESCRIPTION OF ITEM QTY UOM | PRICE
NO.
1 Project Complete 1 LS

| Total Bid | |

Evaluation of Bids. In accordance with the provisions of these Contract Documents, Bids
will be evaluated to determine the lowest Base Bid Subtotal offered by a responsible
Bidder submitting a responsive bid.

Progress Payment Retention. In accordance with RCW 60.28.011, the undersigned
elects that, during the life of the Contract, the money withheld from Contract progress
payments be retained as indicated below. Failure to indicate a choice shall be construed
as approval of Item (a).

a. Retained percentages will be retained by the Portinafund;or [ |
(Initials)

b. Deposited by the Port in an interest-bearing account in a bank,
mutual savings bank or savings and loan association; or
(Initials)
I.

(Name of Bank, Mutual Savings Bank or S&L Assoc.)

(Address)

c. Placed in escrow with a bank or trust company; or
(Initials)
i.

(Name of Financial Institution)

Project No. 101056.01 004100-1
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(Address)

(Type of Security.)

d. Retainage Bond in an amount equal to 5% of the Contract Sum
plus Change Orders. |:|
The retainage bond shall be based on the form furnished in (Initials)
Section 00 61 23 or otherwise acceptable to the Port and duly
completed and signed by a licensed surety or sureties registered
with the Washington State Insurance Commissioner and on the
currently authorized insurance list published by the Washington
State Insurance Commissioner. The surety or sureties must be
rated at least A minus, FSC(6), or higher by A.M. Best Rating
Guide and be authorized by the Federal Department of the
Treasury. Attorneys-in-fact who sign the retainage bond must
file with each bond a certified and effective Power of Attorney
statement.

NOTE: Accounts and deposits made under Items (b) and (c), above, must be in a bank
which is listed on the State of Washington Public Depositaries current list.

Trench Excavation Safety Provision. If the bid amount contains work which requires trenching
exceeding a depth of 4 feet, all costs for trench safety shall be included in the Base Bid and
indicated below for adequate trench safety systems in compliance with RCW 39.04 and WAC 296-
155-650. Bidder shall include a lump sum amount, excluding Washington State Sales Tax. If trench
excavation safety provisions do not pertain to the Work, the Bidder should enter “N.A.” or “Not
Applicable” in the blank on the Bid Form.

Trench Excavation Safety: (Total in Written Figures Only)

Addenda. Bidder acknowledges review of all Addenda through No.

Bid Security. A certified check, cashier’s check, or other obligation of a bank, or a bid
security bond in substantially the form set forth in Section 00 43 13, Bid Security Form for
at least 5% of the total bid without sales tax, accompanies this bid.
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Noncollusion. The undersigned declares under penalty of perjury that the bid submitted is
a genuine and not a sham or collusive bid, or made in the interest or on behalf of any
person or firm not therein named; and further says that the said bidder has not directly or
indirectly induced or solicited any bidder on the above work or supplies to put in a sham
bid, or any other person or corporation to refrain from bidding; and that said bidder has
not in any manner sought by collusion to secure to the bidder an advantage over any

other bidder or bidders.

Name of Firm Date

Signature By Title

Mailing Address City, State Zip Code
Telephone Number Email Address

WA State Contractor's License No. Date of Issue Expiration Date
Unified Business Identifier (UBI) No. Employment Security Department No.

Identification of Contractor as a sole proprietor, a partnership, a joint venture, a
corporation, or another described form of legal entity

END OF SECTION
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KNOW ALL MEN BY THESE PRESENTS:

That we, , as Principal, and
, as Surety, are held and firmly bound unto the PORT

OF TACOMA as Obligee, in the penal sum of
Dollars, for the payment of which the Principal and Surety bind themselves, their heirs,
executors, administrators, successors and assigned, jointly and severally, by these present.

The condition of this obligation is such that if the Obligee shall make any award to the Principal for
, according to the terms of the
proposal or bid made by the Principal therefor, and the Principal shall duly make and enter into a contract
with the Obligee in accordance with the terms of said proposal or bid and award and shall give bond for
the faithful performance thereof, with Surety or Sureties approved by the Obligee; or, if the principal shall,
in case of failure to do so, pay and forfeit to the Obligee the penal amount of the deposit specified in the
call for bids, then this obligation shall be null and void; otherwise it shall be and remain in full force and
effect and the Surety shall forthwith pay and forfeit to the Obligee, as penalty and liquidated damages,
the amount of this bond.

SIGNED, SEALED AND DATED THIS day of , 20

BY
Principal

BY
Surety

Agent and Address

Note: Bidder may submit Surety's bid bond form, provided it is similar in substance, made out in the
name of the Port of Tacoma, and that the agent’'s name and address appear as specified. Bonds
containing riders limiting responsibility for toxic waste or limiting the term of responsibility will be rejected.

END OF SECTION
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Project Title Project No.
Submitted By: Contract No.
Prime/Sub/Supplier: Date:
Specification Title: Section No.
Description: Paragraph:

Page No.

Proposed Substitution:

Trade Name: Model No.:
Manufacturer:
Address: Phone No.:

Attached data includes product description, specifications, drawings, photographs, and performance and test data

adequate for evaluation of the request; applicable portions of the data are clearly identified.

Attached data also includes a description of changes to the Contract Documents that the proposed substitution will

require for its proper installation.

The Undersigned certifies:

e Proposed substitution has been fully investigated and determined to be equal or superior in all respects to

specified product.
Same warranty will be furnished for proposed substitution as for specified product.

Proposed substitution does not affect dimensions and functional clearances.

caused by the substitution.

Same maintenance service and source of replacement parts, as applicable, is available.
Proposed substitution will have no adverse effect on other trades and will not affect or delay progress schedule.

Payment will be made for changes to building design, including A/E design, detailing, and construction costs

Submitted By:

Signed By: Firm:
Address:
Telephone: Email:

Supporting Data Attached:
U Drawings [ Product Data [ Samples [ Tests [ Reports [ Other

ENGINEER’S REVIEW AND ACTION

U Substitution approved

[ Substitution approved as noted

[ Substitution rejected - Use specified materials.

[ Substitution Request received too late - Use specified materials.

Signed by: Date:

Project Form: 00 43 25 -
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The low responsive Bidder shall be required to complete this Responsibility Detail Form as specified in Section
00 21 00 - Instructions to Bidders. This completed Responsibility Detail Form shall be submitted
electronically (pdf) via email to the Contact(s) identified in the Low Responsive Bidder Selection
Notification. THIS IS NOT TO BE SUBMITTED WITH A BID.

Bidder's Company Name:

For the below Mandatory Bidder Responsibility Criteria, please check the appropriate box.

1.0

A.

MANDATORY BIDDER RESPONSIBILITY CRITERIA

The Bidder shall meet the following mandatory responsibility criteria as described in RCW 39.04.350(1).
The Bidder shall be rejected as not responsible if any answer to questions 1 through 5 is “No” or any
answer to questions 6 through 8 is “Yes”.

1. Does the Bidder have a Certificate of Registration in compliance with RCW 18.27?

[JYes []No
Does the Bidder have a current Washington State Unified Business Identifier number?

[JYes []No

Does the Bidder have Industrial Insurance Coverage for the Bidder's employees working in
Washington State as required in RCW 51?

[JYes []No

4. Does the Bidder have an Employment Security Department number as required in RCW 50?
*Attach letter dated within 6 months of bid opening date.

*Request a letter electronically by clicking on the following link https:/fortress.wa.gov/esd/twt/pwcinternet/ or by
emailing a request to publicworks@esd.wa.gov . .

[JYes []No
Does the Bidder have a Washington State Excise Tax Registration number as required in RCW 827

[JYes []No

Has the Bidder been disqualified from bidding on any public works project under RCW 39.06.010 or
39.12.065(3)?

[JYes []No

Has the Bidder violated RCW 39.04.370 more than one time as determined by the Washington
State Department of Labor and Industries?

[JYes []No

Has the Bidder ever been found to be out of compliance with Apprenticeship Utilization
requirements of RCW 39.04.320?

[JYes []No

If any answer to questions 1 through 5 is “No” or any answer to questions 6 through 8 is “Yes” - STOP HERE
and contact the Contract Administrator. The Bidder is not responsible for this Work. Otherwise proceed to 1.1.
Provide attached to this completed form documentation to confirm responsibility criteria.



http://apps.leg.wa.gov/rcw/default.aspx?cite=51
http://apps.leg.wa.gov/rcw/default.aspx?cite=50
https://fortress.wa.gov/esd/twt/pwcinternet/
mailto:publicworks@esd.wa.gov
http://apps.leg.wa.gov/rcw/default.aspx?cite=82
http://apps.leg.wa.gov/rcw/default.aspx?cite=39.06.010
http://apps.leg.wa.gov/rcw/default.aspx?cite=39.12.065
http://apps.leg.wa.gov/rcw/default.aspx?cite=39.04.370
http://apps.leg.wa.gov/rcw/default.aspx?cite=39.04.320
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For remaining criteria below, check or fill-out the appropriate box. Based upon the answer provided by the
Bidder, the Port may request additional information or seek further explanation. As needed, provide backup
documentation for any explanations listed below.

11 CONTRACT AND REGULATORY HISTORY
A. The Port will evaluate whether the Bidder’'s contract and regulatory history demonstrates an
acceptable record of past project performance and consistent responsibility. The Bidder shall
answer the following questions. The Bidder may be rejected as not responsible if any answer to
guestions 1 through 5 below is “Yes”.

1.

Has the Bidder had a contract terminated for cause or default, in the last 5 years?
[ ]Yes [ INo If YES, explain below.

Has the Bidder required a Surety to take over all, or a portion of, a project to cure or respond to
an asserted default or material breach of contract on the part of the Bidder on any public works
project, in the last 5 years?

[ ]yes [INo If YES, explain below.

Have the Bidder and major Sub-Bidders been in bankruptcy, reorganization and/or receivership
on any public works project, in the last 5 years?

[ ]Yes [INo If YES, explain below.

Have the Bidder and major Sub-Bidders been disqualified by any state or local agency from
being awarded and/or participating on any public works project, in the last 5 years?

[ ]yes [INo If YES, explain below.

Are the Bidder and major Sub-Bidders currently a party to a formal dispute resolution process
with the Port—i.e., a pending mediation, arbitration or litigation.

[ ]Yes [INo If YES, explain below.
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1.2  ACCIDENT/INJURY EXPERIENCE
A. The Port will evaluate the Bidder’s accident/injury Experience Modification Factor (“EMF”) from the
Washington State Department of Labor and Industries to assess whether the Bidder has an
acceptable safety record preventing personal injuries on projects.

B. List the Bidder's accident/injury EMF for the last five (5) years. An experience factor is calculated
annually by the Washington State Department of Labor and Industries.

Experience

Year Effective Year
Factor

G| W|IN|[F

If the Bidder has received an EMF of greater than 1.0 for any year, explain the cause(s) of the
designation and what remedial steps were taken to correct the EMF. The Bidder may be rejected as
not responsible if the Bidder's EMF is greater than 1.0 and sufficient remedial steps have not been
implemented.

1.3 WORK PERFORMED BY BIDDER
A. The Bidder shall state the amount of the Contract Work, as an equivalent to the Total Bid Price,
excluding taxes, insurance and bonding, the Bidder will execute with its own forces.

%

14 SUBCONTRACTOR VERIFICATION

A. The Bidder and its subcontractors to verify that its subcontractors at each tier meet the responsibility
criteria as required by RCW 39.06.020 and 39.04.350.

1. Bidder shall verify major subcontractors meet the responsibility criteria required. Fill out one Port
of Tacoma Public Works Project Bidder Evaluation Checklist for Subcontractors for each major
subcontractor and submit to the Port with this form. Backup documentation is not required to be
submitted.

15 PROJECT EXAMPLE SHEETS
A. As part of completing this Responsibility Detail Form, submit the following information with the
completed Responsibility Detail Form:

1. Bidder's recent job resume including a list of similar projects performed and contact information
for the similar project Owner(s).

2. Resumes of bidder’'s proposed project manager and job superintendent.

B. The Bidder’s failure to provide the required project information may result in a determination of the
Bidder being declared non-responsible by the Port.

C. The Bidder shall submit this completed, SIGNED Responsibility Detail Form electronically (PDF),
with all requested backup documentation, via email to the Contact(s) noted on the Low Responsive
Bidder Selection Notification.
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PROJECT:

PROJECT NO.
CONTRACT NO.

Responsibility Certification Form

The Low responsive Bidder shall complete the Responsibility Detail Form, attach all documentation and submit
to the Port within 24 hours following receipt of the Low, Responsive Bidder Selection Notification. All forms
shall be submitted electronically (PDF) via email to the contact(s) listed on the Selection Notice. Note, the
same project may be used to demonstrate experience across multiple categories if applicable.

By completing and signing this Responsibility Detail Form, the Bidder is certifying that the information
contained within the form, and the backup documentation, and any additional information requested by the Port
is true and complete. The Bidder’s failure to disclose the required information or the submittal of false or
misleading information may result in the rejection of the Bidder's bid, revocation of award or contract
termination.

The information provided herein is true and complete.

Signature of Authorized Representative Date

Print Name and Title




Port of Tacoma Public Works Project Bidder Evaluation Checklist for Subcontractors

Project Title

Bidder

Contract and Project Number

This checklist shall be completed by the Bidder and its subcontractors to verify that its subcontractors at each
tier meet the responsibility criteria as required by RCW 39.06.020 and 39.04.350.
This checklist should be submitted to the Port of Tacoma Contracts Administrator within 24 hours of request.
Document verification information or backup data is not to be submitted to the Port, this information should
remain on file with the Contractor and presented to the Port should it be requested at a later date.

Item
no.

Item

Initials/Comments

1.

At the time of bid submittal, have a certificate of registration in compliance
with RCW 18.27: Check the L&l site https://fortress.wa.gov/Ini/bbip/

Verify that a subcontractor has an electrical contractor license, if required by
chapter 19.28 RCW, or an elevator contractor license, if required by chapter
70.87 RCW.

While reviewing registration information above, also check contractor’s
Employer Liability Certificate to verify workers' comp (industrial insurance)
premium status — current account.

Complete a “Submit Contractor Tracking Request" to be notified if the
contractor fails to pay workers' comp premiums or renew their contractor
registration or if their electrical contractor license is suspended or revoked
within one year.

State excise tax registration number (Department of Revenue). (contractor’s
Washington State Unified Business Identifier and tax registration
number) http://dor.wa.gov/content/doingbusiness/registermybusiness/brd/

Not disqualified from bidding on any public works contract under RCW
39.06.010 or 39.12.065(3).

Check the Department of Labor and
Industries http://www.lni.wa.gov/TradeslLicensing/PrevWage/AwardingAgenci

es/DebarredContractors/

Verify subcontractors are registered with the Washington State Employment
Security Department (ESD) and have an account number. Request a letter to
be sent to them the subcontractor electronically by clicking on the following
link https://fortress.wa.gov/esd/twt/pwcinternet/ or by email a request

to publicworks@esd.wa.gov. Include ES#, UBI#, and business name in the
email. Certificate of Coverage letter issued/dated within the last six months.

Document if subcontractor confirms in writing under penalty of perjury that it
has no employees this requirement does not apply.

PAGE 1 OF 1
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SECTION 00 52 00 - AGREEMENT FORM

THIS AGREEMENT is made and entered into by and between the PORT OF TACOMA, a State
of Washington municipal corporation, hereinafter designated as the "Port," and:

The "Contractor":

The "Project"” is:

The "Engineer" is:

The "Contractor's

Representative" is:

Radiation Portal Monitor Project Straddle
Carrier Portal Booth Replacement

101056.01 | 070661

Port of Tacoma

Tacoma WA

Jane Vandenberq, P.E.

Director of Engineering

jvandenberg@portoftacoma.com

(253) 592-6777

(Legal Name)
(Address)
(Address 2)

(Phone No.)

(Title)

(Project/
Contract No.)

(Project Address)

(Project Address 2)

(Engineer)

(Title)

(Email)

(Phone No.)

(Representative)

Title

(Email)

(Phone No.)

Project No. 101056.01
Contract No. 070661

005200-1
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BACKGROUND AND REPRESENTATIONS:

The Port has caused Drawings, Specifications, and other Contract Documents to be prepared
for the performance of Work on the Project.

The Port publicly solicited bids on the Contract Documents. The Contractor submitted a bid to
the Port on the day of , 20 to perform the Work.

The Contractor represents that it has the personnel, experience, qualifications, capabilities,
and means to accomplish the Work in strict accordance with the Contract Documents, within
the Contract Time and for the Contract Price, and that it and its Subcontractors satisfy the
responsibility criteria set forth in the Contract Documents, including any supplemental
responsibility criteria.

The Contractor further represents that it has carefully examined and is fully familiar with all
provisions of the Contract Documents, including any Addenda, that it has fully satisfied itself
as to the nature, location, difficulty, character, quality, and quantity of the Work required by the
Contract Documents and the conditions and other matters that may be encountered at or near
the Project site(s), or that may affect performance of the Work or the cost or difficulty thereof
including all applicable safety and site responsibilities, and that it understands and can satisfy
all scheduling and coordination requirements and interim milestones.

AGREEMENT:
The Port and the Contractor agree as follows:
1.0 CONTRACTOR TO FULLY PERFORM THE WORK

The Contractor shall fully execute and complete the entire Work described in the Contract
Documents, except to the extent specifically indicated in the Agreement, the General
Conditions of the Contract (as well as any Supplemental, Special or other Conditions included
in the project manual), the Drawings, the Specifications, and all Addenda issued prior to, and
all modifications issued after, execution of the Contract.

2.0 DATE OF COMMENCEMENT

The date of commencement of the Work, which is the date from which the Contract Time is
measured, shall be fixed as the date this agreement is executed.

3.0 CONTRACT TIME AND LIQUIDATED DAMAGES

The Contractor shall achieve all interim milestones as set forth in the Contract Documents
and Substantial Completion of the entire Work not later than 100 calendar days from contract
execution, subject to adjustments of this Contract Time as provided in the Contract
Documents. The Contractor shall achieve Final Completion of the Work within 30 calendar
days of the date on which Substantial Completion is achieved.

Project No. 101056.01 005200-2
Contract No. 070661
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Provisions for liquidated damages as a reasonable estimate of future loss, as of the date of
this Agreement, are included in the Contract Documents. The parties agree that the stated
liquidated damages are not penalties individually or cumulatively.

The liquidated damages for failure to achieve Substantial Completion by the prescribed date
shall be $0.00 per calendar day. After the prescribed Final Completion date, the liquidated
damages for failure to achieve Final Completion shall be $0.00 per calendar day.

Liguidated damages assessed by the Port will be deducted from monies due to the
Contractor, or from monies that will become due to the Contractor. The liquidated damages,
as specified and calculated herein, shall be levied for each and every calendar day that
Substantial Completion and/or Final Completion of the work is delayed beyond the prescribed
completion dates, or the completion dates modified by the Port for extensions of the contract
time.

4.0 CONTRACT PRICE

In accordance with the Contractor’s bid dated , the Port shall pay the
Contractor in current funds for the Contractor's performance of the Contract the Contract
Price of Dollars ($ ), subject to additions and deductions as
provided in the Contract Documents. State and local sales tax is not included in the Contract
Price but will be due and paid by the Port with each progress payment.

5.0 ALTERNATES

The Contract Price is based upon the following Alternates, if any, which are described in the
Contract Documents and are hereby accepted by the Port:

6.0 INSURANCE AND BONDS

The Contractor shall purchase and maintain insurance and provide bonds as set forth in the
Contract Documents.

5.0 INSURANCE AND BONDS

The Contractor shall purchase and maintain insurance and provide bonds as set forth in the
Contract Documents.

Project No. 101056.01 005200-3
Contract No. 070661
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This Agreement is entered into as of the day and year first written above:

CONTRACTOR PORT OF TACOMA
By: By:
Title: Title:
Date: Executi
on
Date:

END OF SECTION

Project No. 101056.01 005200-4
Contract No. 070661



DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
SECTION 00 61 13.13 - PERFORMANCE BOND

PERFORMANCE BOND #
CONTRACTOR (NAME AND ADDRESS) SURETY (NAME AND PRINCIPLE PLACE OF

BUSINESS)
OWNER (NAME AND ADDRESS) AGENT OR BROKER (FOR INFORMATION
ONLY)
PORT OF TACOMA
P.O. BOX 1837
TACOMA, WA 98401-1837
KNOW ALL MEN BY THESE PRESENTS:
That as Principal, hereinafter called Contractor, and

as Surety, hereinafter called Surety, are held and
firmly bound unto the Port of Tacoma as Obligee, hereinafter called the Port, in the amount of
Dollars ($ )
for the payment whereof Contractor and Surety bind themselves, their executors, administrators, legal
representatives, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS:

Contractor shall execute an agreement with the Port for

a copy of which
Contract is by reference made a part hereof (the term “Contract” as used herein to include the aforesaid
agreement together with all the Contract Documents, addenda, modifications, all alterations, additions
thereto, deletions therefrom and any other document or provision incorporated into the Contract) and is
hereinafter referred to as the Contract.

This bond is executed and issued pursuant to the provisions of Chapter 39.08 Revised Code of
Washington.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that if Contractor shall promptly
and faithfully perform said Contract, then this obligation shall be null and void; otherwise it shall remain in
full force and effect.

FURTHER:

A. Surety hereby waives notice of any alterations, change orders, modifications or extensions of
time made by the Port.

B. Surety recognizes that the Contract includes provisions for additions, deletions and
modifications to the work or Contract Time and the amounts payable to the Contractor. Subject
to the limitations contained in (A) above, Surety agrees that no such addition, deletion, or
modification, or any combination thereof, shall avoid or impair Surety’s obligation hereunder.

C. Whenever Contractor has been declared by the Port to be in default, and the Port has given
Surety notice of the Port’s determination of such default, Surety shall promptly (in no event more
than fifteen (15) days following receipt of such notice) advise the Port of its intended action to:

1. Remedy the default within fifteen (15) days following its advice to the Port as set forth
above, or

Project Form - 00 61 13.13 Page 1
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2. Assume within fifteen (15) days, following its advice to the Port as set forth above,
completion of the Contract in accordance with the Contract Documents and become entitled
to payment of the balance of the Contract Sum, or

3. Pay the Port upon completion of the Contract, in cash, the cost of completion together with
all other reasonable costs and expenses incurred by the Port as a result of the Contractor’s
default, including but not limited to, those reasonable costs and expenses incurred by the
Port in its efforts to mitigate its losses, which may include but are not limited to, attorney’'s
fees and efforts to complete the Work prior to the Surety exercising the options available to
it as set forth herein.

D. If the Port shall commence suit and obtain judgment against the Surety for recovery hereunder,
then the Surety, in addition to such judgment, shall pay all costs and attorney’s fees incurred by
the Port in enforcement of its rights hereunder. Venue for any action arising out of or in
connection with this bond shall be in Pierce County, Washington.

E. No right or action shall accrue on this bond to or for the use of any person or corporation other
than the Port of Tacoma.

Signed and Sealed the day of , 20

IMPORTANT: Surety companies executing bonds must have an A.M. Best Rating of A- FSC of (6) or
higher, have an underwriting limitation of not less than the Contract Sum, and be authorized to transact
business in the State of Washington.

SURETY CONTRACTOR
Signature Signature
Printed Name and Title Printed Name and Title

Power of Attorney attached.
END OF SECTION

Project Form - 00 61 13.13 Page 2
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SECTION 00 61 13.16 - PAYMENT BOND

LABOR AND MATERIAL PAYMENT BOND #

CONTRACTOR (NAME AND ADDRESS) SURETY (NAME AND PRINCIPLE PLACE OF

BUSINESS)
OWNER (NAME AND ADDRESS) AGENT OR BROKER (FOR INFORMATION
ONLY)
PORT OF TACOMA
P.O. BOX 1837
TACOMA, WA 98401-1837
KNOW ALL MEN BY THESE PRESENTS:
That as Principal, hereinafter called Contractor, and

as Surety, hereinafter called Surety, are held
and firmly bound unto the Port of Tacoma as Obligee, hereinafter called the Port, and all others entitled
to recovery hereunder, in the amount of Dollars
$ ) for the payment whereof Contractor and Surety bind themselves, their
executors, administrators, legal representatives, successors and assigns, jointly and severally firmly by
these presents.

WHEREAS:

Contractor shall execute an agreement with the Port for

a copy of which
Contract is by reference made a part hereof (the term "Contract” as used herein to include the aforesaid
agreement together with all the Contract Documents, addenda, modifications, alterations, additions
thereto, deletions therefrom and any other documents or provisions incorporated into the Contract) and is
hereinafter referred to as the Contract.

This bond is executed pursuant to the provisions of Chapter 39.08 Revised Code of Washington.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that if Contractor shall promptly
make payment to all claimants, as hereinafter defined, for all labor and material used or reasonably
required for use in the performance of the Contract and shall indemnify and save the Port harmless from
all cost and damage by reason of Contractor’'s default, then this obligation shall be null and void;
otherwise it shall remain in full force and effect, subject to the following conditions:

A. The Surety hereby waives notice of any alterations, change orders, modifications or extensions
of time made by the Port.

B. Surety recognizes that the Contract includes provisions for additions, deletions and
modifications to the Work or Contract Time and the amounts payable to the Contractor. Surety
agrees that no such addition, deletion, or modification, or any combination thereof, shall avoid or
impair Surety's obligation hereunder.

Project Form - 00 61 13.16 Page 1
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C. Surety hereby agrees that every person protected under the provisions of RCW 39.08.010 who
has not been paid as provided under the Contract and pursuant to RCW 39.08.010, less any
amounts withheld pursuant to statute, and less retainage withheld pursuant to RCW 60.28, after
the expiration of a period of thirty (30) days after the date on which the completion of the
Contract in accordance with RCW 39.08, may sue on this bond, prosecute the suit to final
judgment as may be due claimant, and have execution thereon including recovery of reasonable
costs and attorney's fees as provided by RCW 39.08. The Port shall not be liable for the
payment of any costs or expenses of any such suit.

D. No suit or action shall be commenced hereunder by any claimant unless claimant shall have
given the written notices to the Port, and where required, the Contractor, in accordance with
RCW 39.08.030.

E. The amount of this bond shall be reduced by and to the extent of any payment or payments
made in good faith hereunder, inclusive of the payment by Surety of claims which may be
properly filed in accordance with RCW 39.08 whether or not suit is commenced under and
against this bond.

F. If any Claimant shall commence suit and obtain judgment against the Surety for recovery
hereunder, then the Surety, in addition to such judgment and attorney fees as provided by RCW
39.08.030, shall also pay such costs and attorney fees as may be incurred by the Port as a
result of such suit. Venue for any action arising out of or in connection with this bond shall be in
Pierce County, Washington.

Signed and Sealed this day of , 20

IMPORTANT: Surety companies executing bonds must have an A.M. Best Rating of A- FSC of (6) or
higher, have an underwriting limitation of not less than the Contract Sum, and be authorized to transact
business in the State of Washington.

SURETY CONTRACTOR
Signature Signature
Printed Name and Title Printed Name and Title

Power of Attorney attached.
END OF SECTION

Project Form - 00 61 13.16 Page 2
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Bond No.

Project Title:

Project No.:

Contract No.

KNOW ALL MEN BY THESE PRESENTS: That we ,
a corporation existing under and by virtue of the laws of the State of Washington and authorized to do

business in the State of Washington, as Principal, and
, @ corporation organized and existing under the
laws of the State of and authorized to transact the business of

surety in the State of Washington, as Surety, are jointly and severally held and bound unto the PORT OF
TACOMA, hereinafter called Port, as Obligee, and are similarly held and bound unto the beneficiaries of
the trust fund created by RCW 60.28 as their heirs, executors, administrators, successors and assigns in
the penal sum of
( ) plus 5% of any increases in the contract amount that have occurred or may occur,
due to change orders, increases in the quantities or the addition of any new item of work.

WHEREAS, on the day of , the said Principal herein executed Contract No.
with the Port for

WHEREAS, said contract and RCW 60.28 require the Port to withhold from the Principal the sum of 5%
from monies earned by the Principal on estimates during the progress of the work, hereinafter referred to
as earned retained funds.

WHEREAS, the Principal has requested that the Port accept a bond in lieu of earned retained funds as
allowed under Chapter 60.28 RCW.

NOW THEREFORE, this obligation is such that the Surety , its successors, and assigns are held and
bound unto the Port and unto all beneficiaries of the trust fund created by RCW 60.28.011(1) in the
aforesaid sum. This bond, including any proceeds therefrom, is subject to all claims and liens and in the
same manner and priority as set forth for retained percentages in Chapter 60.28 RCW. The condition of
this obligation is also that if the Principal shall satisfy all payment obligations to persons who may lawfully
claim under the trust fund created pursuant to Chapter 60.28 RCW, to the Port, and indemnify and hold
the Port harmless from any and all loss, costs, and damages that the Port may sustain by release of said
retainage to Principal, then this obligation shall be null and void, provided the Surety is notified by the
Port that the requirements of RCW 60.28.021 have been satisfied and the obligation is duly released by
the Port.

Project Form - 00 61 23 Page 1
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IT IS HEREBY DECLARED AND AGREED that the Surety shall be liable under this obligation as
Principal. The Surety will not be discharged or released from liability for any act, omission or defenses of
any kind or nature that would not also discharge the Principal.

IT IS HEREBY FURTHER DECLARED AND AGREED that this obligation shall be binding upon and
inure to the benefit of the Principal, the Surety, the Port, the beneficiaries of the trust fund created by
Chapter 60.28 Revised Code of Washington (RCW) and their respective heirs, executors, administrators,
successors and assigns.

IN WITNESS WHEREOF, said Principal and said Surety have caused these presents to be duly signed
and sealed this day of , 201 .

By:

Principal

Address:

City/ST/Zip:

Phone:

Surety Name

By:

Attorney-In-Fact

Address:

City/ST/Zip:

Phone:

IMPORTANT: Surety companies executing bonds must have an A.M. Best Rating of A- FSC of (6) or
higher, and be authorized to transact business in the State of Washington.

Project Form - 00 61 23 Page 2
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SECTION 00 61 23.13 - RETAINAGE ESCROW AGREEMENT

To: Bank Name, Address, Phone Escrow Account No:
Contract No: Port fills in
Project No: Port fills in
Agency: | Port of Tacoma Project Title: Port fills in
PO Box 1837
Tacoma, WA 98401-1837
The Undersigned , (Contractor Name and
Address) hereinafter referred to as the Contractor, has directed the Port of Tacoma, hereinafter referred
to as the Port, to deliver to (Name of Bank),

hereinafter referred to as “You”, its checks for retainage under the Contract which shall be payable to You
and the Contractor jointly, and which shall be held and disposed of by You in accordance with the following
instructions and upon the terms and conditions hereinafter set forth.

ESCROW INSTRUCTIONS:

1. Checks made payable to You and the Contractor jointly upon delivery to You shall be endorsed by the
Contractor and by You and then forwarded for collection by You. The moneys will then be used by
You to purchase, as directed by the Contractor, bonds or other securities (hereinafter collectively
referred to as “Securities”) chosen by the Contractor and approved by the Port. Attached is a list of
Securities approved by the Port. Other Securities, except stocks, may be selected by the Contractor,
subject to express prior written approval of the Port, in its sole and absolute discretion. The purchase
of Securities shall be in a form which shall allow You alone to reconvert such Securities into money if
You are required to do so by the Port as provided in Paragraph 4 of this Escrow Agreement.

2. When and as interest on the Securities held by You pursuant to this Agreement accrues and is paid,
You shall collect such interest and forward it to the Contractor at its address designated in the first
paragraph unless otherwise directed by the Contractor.

3. You are not authorized to deliver to the Contractor all or any part of the checks or moneys received by
You or the Securities held by You pursuant to this Agreement (or moneys derived from the sale of such
Securities, or the negotiation of the Port’'s checks) except in accordance with written instructions from
the Port’s Sr. Contract Administrator. Compliance with such instructions shall relieve You of any further
liability related thereto. The estimated final completion date on the Contract underlying this Agreement
is

4. In the event the Port orders You to do so in writing, You shall, within ten (10) days of receipt of such
order, reconvert into money some or all of the Securities held by You pursuant to this Agreement, as
required to satisfy the Port’'s order, and return such money, together with any other moneys held by
You hereunder and required to satisfy the Port’s order, to the Port. Consent of Contractor shall not be
required for payment to the Port hereunder, and objection or other communication from Contractor
shall not prevent, delay, or otherwise affect payment to the Port forthwith in accordance with the Port’s
order and this Agreement.

5. The Contractor agrees to pay You as compensation for Your services hereunder as follows:
Payment of all fees shall be the sole responsibility of the Contractor and shall not be deducted from
any checks, moneys, Securities, or other property placed with You or held by you pursuant to this
Agreement until and unless the Port directs the release thereof to the Contractor, whereupon You shall
be granted a first lien upon such property released and shall be entitled to reimburse Yourself from
such property for the entire amount of Your fees as provided for hereinabove. In the event that You
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are made a party to any litigation with respect to the checks, moneys, Securities, or other property held
by You hereunder, or in the event that the conditions of this escrow are not promptly fulfilled or that
You are required to render any service not provided for in these instructions, or that there is any
assignment of the interests of this escrow or any modification hereof, You shall be entitled to
reasonable compensation for such extraordinary services from the Contractor and reimbursement from
the Contractor for all costs and expenses, including reasonable attorney fees occasioned by such
default, delay, controversy or litigation.

6. This Agreement shall not be binding until executed by Contractor and Port, and accepted by You.

7. This instrument contains the entire agreement between You, the Contractor, and the Port with respect
to this escrow. There are no terms, obligations, covenants, or conditions regarding this escrow other
than those contained herein, and You are not a party to nor bound by any instrument or agreement
regarding this escrow other than this Agreement. You shall not be required to take notice of any default
or any other matter under the Contract nor be bound by nor required to give notice or demand under
the Contract, nor required to take any action whatsoever except as herein expressly provided. You
shall not be liable for any loss or damage not caused by Your own negligence or wilful misconduct.

8. The foregoing provisions shall be binding upon the assigns, successors, personal representatives and
heirs of the parties hereto.

9. The Contractor’s Federal Income Tax Identification number is

The undersigned have read and hereby approve the instructions as given above governing the

administration of this escrow and do hereby execute this Agreement this ___ day of , 20 .
Contractor: Port of Tacoma
Signature Signature
Name/Title Name/ Port Treasurer or Deputy Treasurer
Date Date
The above escrow instructions received and accepted this day of , 20
Bank: By Name:
(Signature of Authorized Bank Officer) Title:

SECURITIES AUTHORIZED BY THE PORT:

1. FDIC insured time deposits and time deposits in commercial banks authorized by the Washington State
Public Deposit Protection Commission.

2. Savings account deposits in commercial banks authorized by the Washington State Public Deposit
Protection Commission.

3. Bills, certificates, notes or bonds of the United States;

4. Other obligations of the United States or its agencies; and

5. Obligation of any corporation wholly-owned by the government of the United States;
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INSTRUCTIONS FOR RETAINAGE ESCROW AGREEMENTS:

Whenever possible, use the Port of Tacoma (Port) approved Escrow Agreement. The Port, at its
discretion, may or may not accept an agreement form from another source.

Please return all three (3) originals of the Agreement, with completed contractor and bank information
and signatures, and the escrow account number. The Port will review and sign the Agreement and
distribute copies. One (1) original will go directly to the Bank, one (1) original will be returned to the
Contractor.

Fill in the following on the Escrow Agreement:
1) Page 1 - Escrow Account Number
2) Page 1 - Name, address, and phone number of the Bank
3) Page 2 — Signature, typed/printed name, date, and the title of the Contractor Signatory.
4) Page 2 — Signature, typed/printed name, date, and the title of the Authorized Bank Officer
signatory.

Do not fill in the date in the paragraph directly following paragraph 9. The Port will fill in this date once
the document has been fully executed by the Port.
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SECTION 00 63 25 — SUBSTITUTION REQUEST FORM DURING CONSTRUCTION

Project Title Project No.
Submitted By: Contract No.
Contractor: Date:
Specification Title: Section No.
Description: Paragraph:

Page No.

Proposed Substitution:

Trade Name: Model No.:
Manufacturer:
Address: Phone No.:
Installer:
Address: Phone No.:
History:
1 New product [11-4yearsold [15-10yearsold [1 Morethan 10yearsold [ Other
Differences between proposed substitution and specified product:
L1 Point-by-point comparative data attached - REQUIRED
Reason for not providing specified item:
Similar Installation:
Project: AE
Address:
Owner: Date Installed:
Proposed substitution affects other parts of Work: [  No [ Yes; explain
Savings to Port for accepting substitution: $
Proposed substitution changes Contract Time: 1 No [ Yes [Add] [Deduct] # of days.

Supporting Data Attached:

Project Form - 00 63 25
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1 Drawings [ Product Data [1 Samples [ Tests [1 Reports [ Other

The Undersigned certifies:

e Proposed substitution has been fully investigated and determined to be equal or superior in all
respects to specified product.

¢ Same warranty will be furnished for proposed substitution as for specified product.
¢ Same maintenance service and source of replacement parts, as applicable, is available.

o Proposed substitution will have no adverse effect on other trades and will not affect or delay progress
schedule.

e Cost data as stated above is complete. Claims for additional costs related to accepted substitution
which may subsequently become apparent are to be waived.

e Proposed substitution does not affect dimensions and functional clearances.

e Payment will be made for changes to building design, including A/E design, detailing, and
construction costs caused by the substitution.

e Coordination, installation, and changes in the Work as necessary for accepted substitution will be
complete in all respects.

Submitted By:

Signed By: Firm:
Address:

Telephone: Email:
Attachments:

A/E’s REVIEW AND RECOMMENDATION

[ Approve Substitution

1 Approve Substitution as noted

1 Reject Substitution - Use specified materials.

1 Substitution Request received too late - Use specified materials.

Signed by: Date:

ENGINEER'S REVIEW AND ACTION

[ Substitution approved - Make submittals in accordance with Specification Section 01 25 00
Substitution Procedures. Prepare Change Order.

[1 Substitution approved as noted - Make submittals in accordance with Specification Section 01 25 00
Substitution Procedures. Prepare Change Order.

[] Substitution rejected - Use specified materials.

Signed by: Date:

END OF SECTION

Project Form - 00 63 25 Page 2



DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
SECTION 00 72 00 - GENERAL CONDITIONS

TABLE OF CONTENTS

ARTICLE 1 THE CONTRACT DOCUMEN TS . 3
1.01 BT Al e 3
1.02 D T O S e 3
1.03 Infent of the Contract D oCUmMEnS e e 4
1.04 Carrelation of the Contract Documents e 4
1.05 Orwnership of the Contract DoCUmMEn S e e 4]

ARTICLE 2 PORT OF TA O A e 3]
2.01 Athority OF e B N R e 4]
2.02 Administration of the Contract. 3]
203 Information Provided by the Pom e h
2.04 Contractor Review of Project Infommation ... e e G
2.05 Fort's Right to Reject, Stop and/or Carry-0Out the Work i G
2.06 SEpArate oM A OIS e T
2.07 Officers and Employees of the Pomt e e 7

ARTICLE 3 CONTRACTOR S RESPONSIBILITIES T
3.0 Duty 1o Permomm the Enting M ork ettt ne e e T
3.02 Observed Ermors, Inconsistencies, Omissions or Variances in the Contract Documents ... T
3.03 Supervision and Responsibility for Subconiractons. ... e &
3.04 Materials and Baui et e &
3.05 oA O AT AN S e ]
3.06 R U BB e e g
3.07 State and Local Tam e e g
3.08 Permits, Licenses, Fees, and Royallies. ..o 10
3.09 AT 10
310 oMt O OF M OTK e 10
311 IO eI OF M OTR e e 11
312 Relocation of LIes e 1
313 1T S 12
314 I e B O e 12
315 Waiver of ConsequUential DamBOEE ...ttt en e e e e e et e et e e et en e em 13

ARTICLE 4 SUBCONTRACTORS AND SURPLIERS 13
4.01 Responsibility for Actions of Subcontractors and Suppliers. 13
4.02 Award of Confracts to Subcontractors and SUPPUETS ... e 13
403 Subcontractor and Supplier Relatioms e 14

ARTICLES  WORKFORCE AND MOM-DISCRIMINATION REQUIREMEMNTS ... 14
501 Compliance with Mon-Discrimination Laws e 14
5.02 Small Business Enterprise PamtiCipation. ...t e et 15

ARTICLE & CONTRACT TIME AND COMPLETION 15
6.01 oM A, T B e 15
6.02 Progress and ComIEtion (.o oottt e et n et e 15
6.03 Substantial Com et On e 1G
6.04 Completion OF PUnmCh st ..ottt et e et e e et e 16

Project No. 101053.01 007200-1

Contract No. 070661



DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
SECTION 00 72 00 - GENERAL CONDITIONS

6.05 Final oM et O e 16
6.06 BN Al A O D A e e 17
6.07 Port's Right 10 Use B Pramis s e e et 17
ARTICLE T | SRS 17
7.01 All Payments Subject to Applicable Laws and Schedule of Values. ... ... 17
7.02 Applications for Paymemnt e 13
7.03 PrOOrEss Py S e 13
7.04 Fayment by Conmtractor 10 Sub Comira oS e e 18
7.05 R = = 1 1= i | SRS U RSO RR TR 18
7.06 B B A T e 149
7.07 DispUt e A 0L S e 20
7.08 = A = 1 = P 20
7.09 = 3 U 20
ARTICLE & CHANGES IN THE W O R et 20
8.01 Changes im e O OTK e 20
8.02 Changes inthe Comract S 23
8.03 Changes in the Conmtract TimE .o ettt ettt et e 25
8.04 Reseryation O RS oo ettt ettt et e 26
a.05 I = U 27
ARTICLE 9 SUSPENSION AND TERMINATION OF CONTRACT e 27
9.01 Port's Right to Suspend W ork . 27
8.02 Termination of Contract for Cause by the Port ... 27
9.03 Termination of Contract for Convenience by the Port.......o e, 28
9.04 Termination of Contract by the Conmtractor. 28
9.05 Subcontract Assignment Upon Termimation . 24
AR T LE 10 BN S e e 29
10.01 Contractor Performance and Payment Bonds e 29
ARTICLE 11 DISPUTE RESOLUTIOM . oo et e e e e e e 29
11.01 Motice of Protest and Claim .. e 24
11.02 L= = 1 SR £y
11.03 0 = 4T OO Eh|
ARTICLE 12  WMISCELLANE O S e e 32
12.01 LG =Ty LT = OO 32
12.02 AL T =T TP 32
12.03 OV BT LB e 32
12.04 O Rl I e W L e 32
12.05 B I I e 33
12.06 Time Limit on Causes of Action 33
12.07 T o= T U 33
12.08 o =T 1 U 33
12.09 S A S e 34
Project No. 101053.01 007200-2

Contract No. 070661



DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
SECTION 00 72 00 - GENERAL CONDITIONS

ARTICLE 1 - THE CONTRACT DOCUMENTS
1.01 GENERAL

A. Contract Documents form the Contract. The Contract Documents are enumerated in the
Agreement between the Port and Contractor (“Agreement”). Together, the Contract Documents
form the Contract. The Contract represents the entire integrated agreement between the parties
and supersedes all prior negotiations, representations or agreements, either written or oral.

The Contract may be amended or modified only in writing and only as set forth in the Contract
Documents.

B. Headings only for convenience. The titles or headings of the sections, divisions, parts, articles,
paragraphs, and subparagraphs of the Contract Documents are intended only for convenience.

C. Definitions

1.

“Contractor” means the person or entity contracting to perform the Work under these
Contract Documents. The term Contractor includes the Contractor’s authorized
representative for purposes of identifying obligations and responsibilities under the
Contract Documents, including the ability to receive notice and direction from the Port.

"Day" means a calendar day unless otherwise specifically designated.

“Drawings” are the graphic and pictorial portions of the Contract Documents showing the
design, location and dimensions of the Work, including plans, elevations, sections, details,
and diagrams.

“Engineer” is the Port employee generally tasked with administering the Project on the
Port’s behalf and the person with overall responsibility for managing, for the Port, the
Project scope, budget, and schedule. To the extent empowered, the Engineer may
delegate to others at the Port (such as a Project Manager or Inspector) the responsibility
for performing delegated responsibilities of the Engineer’s under this Contract.

“Port” means the Port of Tacoma. The Port will designate in writing a representative
(usually the Engineer) who shall have the authority to act on the Port’s behalf related to the
Project. The “Port” does not include staff, maintenance or safety workers, or other Port
employees or consultants that may contact the Contractor or be present at the Project site.

“Project” is identified in the Agreement and is the total construction to be performed by or
through the Port, of which the Work performed under the Contract Documents may be only
a part.

“Specifications” are those portions of the Contract Documents that specify the written
requirements for materials, equipment, systems, standards and workmanship for the Work
and for the performance of related services.

“Subcontractor” means a person or entity that contracts directly with the Contractor to
perform any Work under the Contract Documents. “Subcontractor of any tier” includes
Subcontractors as well as any other person or entity, including suppliers, that contracts
with a Subcontractor or a lower-tier Subcontractor (also referred to as "Sub-
subcontractors") to perform any of the Work.

“Work” means the construction and services required by the Contract Documents, whether
completed or partially completed, and includes all labor, tools, equipment, materials,
services and incidentals necessary to complete all obligations under the Contract
Documents. The Work may constitute only a part of the Project, and may interface and
need to be coordinated with the work of others.

Project No. 101053.01 007200-3
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D. Intent of the Contract Documents

1.

Intent of Contract Documents. The intent of the Contract Documents is to describe the
complete Work and to include all items necessary for the proper execution and completion
of the Work by the Contractor.

Contract Documents are complementary. The Contract Documents are complementary,
and what is required by one shall be as binding as if required by all; performance by the
Contractor is required to the extent consistent with the Contract Documents and
reasonably inferable from them as being necessary to produce the indicated results.

No third party contract rights. The Contract Documents shall not create a contractual
relationship of any kind (1) between the Port and a Subcontractor of any tier (although the
Port does not waive any third-party beneficiary rights it may otherwise have as to
Subcontractors of any tier), (2) between the Contractor and the Engineer or other Port
employees or consultants, or (3) between any persons or entities other than the Port and
Contractor.

E. Correlation of the Contract Documents

1. Precedence. Inthe event of a conflict or discrepancy between or among the Contract
Documents, the conflict or discrepancy will be resolved by the following order of
precedence: with an addendum or Change Order having precedence over an earlier
document, and computed dimensions having precedence over scaled dimensions and
large scale drawings take precedence over small scale drawings:

a. The signed Agreement
1) Supplemental Conditions
2) General Conditions
3) Division 01 General Requirements of Specifications
4) All other Specifications, including all remaining divisions, material and system

schedules and attachments, and Drawings
5) All other sections in Division 00 not specifically identified herein by Section.

b. Inconsistency between or among Contract Documents. If there is any inconsistency
between the Drawings, schedules, or Specifications, or any attachments, the
Contractor will make an inquiry to the Engineer to determine how to proceed, and,
unless otherwise directed, the Contractor will provide the better quality or greater
guantity of any work or materials, as reasonably interpreted by the Port, at no change
in the Contract Sum or Contract Time. Thus, if Work is shown on Drawings but not
contained in Specifications or schedules, or contained in Specifications or schedules
but not shown on the Drawings, the Work as shown or contained will be provided at no
change in the Contract Sum or Contract Time, according to Specifications or Drawings
to be issued by the Port.

2. Inconsistency with law. In the event of a conflict between the Contract Documents and
applicable laws, codes, ordinances, regulations or orders of governmental authorities
having jurisdiction over the Work, or in the event of any conflict between such laws, the
most stringent requirements govern.

3. Organization of Contract Documents. The organization of the Specifications and Drawings
shall not control the Contractor in dividing the Work among Subcontractors or in
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establishing the extent of the Work to be performed. The Port assumes no responsibility
for the division and proper coordination of Work between particular Subcontractors.

4. Bid quantities are estimates only. Any “bid quantities” set forth in the Contract Documents
are estimates only. The Port does not warrant that the actual amount of Work will
correspond to any estimates. The basis of payment will be the actual quantities performed
in accordance with the Contract Documents.

F. Ownership of the Contract Documents

1. Port owns all Contract Documents. All Drawings, Specifications, and other Contract
Documents furnished to the Contractor are Port property, and the Port retains all
intellectual property rights, including copyrights. The Contract Documents are to be used
only with respect to the Project.

ARTICLE 2 - PORT OF TACOMA
2.01 AUTHORITY OF THE ENGINEER

A.

Engineer will be Port’s representative. The Engineer or the Engineer’s designee will be the
Port’s representative during the Project and will administer the Project on the Port’s behalf.

Engineer may enforce all obligations. The Engineer has the authority to enforce all
requirements imposed on the Contractor by the Contract Documents.

Only Engineer is agent of Port. Other than the Engineer, no other Port employee or consultant
is an agent of the Port, and none are authorized to agree on behalf of the Port to changes in the
Contract Sum or Contract Time, nor to waive provisions of the Contract Documents, nor to
direct the Contractor to take actions that change the Contract Sum or Contract Time, nor to
accept notice of protests or claims on behalf of the Port.

2.02 ADMINISTRATION OF THE CONTRACT

A.

Port will administer Contract. The Port will provide administration of the Contract through the
Engineer or the Engineer’s designee. All communications with the Port or its consultants related
to the Contract will be through the designated representative.

Port not responsible for means and methods. The Port is not responsible for, and will have no
control or charge of, the means, methods, techniques, sequences, or procedures of
construction, or for safety precautions or programs incidental thereto, because these are the
sole responsibility of the Contractor. If the Port makes any suggestion of means, methods,
techniques, sequences or procedures, the Contractor will exercise its independent judgment in
deciding whether to adopt the suggestion, except as otherwise provided in the Contract
Documents.

Port not responsible for acts or omissions of Contractor or Subcontractors. The Port is not
responsible for, and will have no control or charge of, the acts or omissions of the Contractor,
Subcontractors of any tier, suppliers, or any of their agents or employees, or any other persons
performing a portion of the Work.

Port not responsible for the Work. The Port is not responsible for the Contractor’s failure to
carry out the Work in accordance with the Contract Documents. The presence of the Engineer
or others at the Project site at any time does not relieve the Contractor from its responsibility for
non-conforming Work.

Port will have access to the Work. The Port and its representatives will at all times have access
to the Work in progress, and the Contractor will provide proper facilities for such access and for
inspection.
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2.03 INFORMATION PROVIDED BY THE PORT

A.

Port to furnish information with reasonable promptness. The Port shall furnish information and
services required of the Port by the Contract Documents with reasonable promptness.

Subsurface investigation. The Port may have undertaken a limited investigation of the soil and
other subsurface conditions at the Project site for design purposes only. The results of these
investigations will be available for the convenience of the Contractor, but they are not Contract
Documents. There is no warranty or guarantee, express or implied, that the conditions
indicated are representative of those existing at the site or that unforeseen developments may
not occur. The Contractor is solely responsible for interpreting the information.

2.04 CONTRACTOR REVIEW OF PROJECT INFORMATION

A.

Contractor to familiarize itself with site and conditions of Work. Prior to executing the Contract,
the Contractor shall visit the site, become generally familiar with local conditions under which
the Work is to be performed, and correlate personal observations with the requirements of the
Contract Documents. By signing the Contract, the Contractor confirms that the Contract Sum is
reasonable compensation for the Work; that the Contract Time is adequate; that it has carefully
examined the Contract Documents and the Project site; and that it has satisfied itself as to the
nature, location, and character of the Work, the labor, materials, equipment, and other items
required and all other requirements of the Contract Documents. The Contractor’s failure fully to
acquaint itself with any such condition does not relieve the Contractor from the responsibility for
performing the Work in accordance with the Contract Documents, within the Contract Time, and
for the Contract Sum.

Contractor to review Contract Documents. Because the Contract Documents are
complementary, the Contractor will, before starting each portion of the Work, carefully study and
compare the various Drawings, Specifications, and other Contract Documents, as well as all
information furnished by the Port.

Contractor to confirm field conditions. Before starting each portion of the Work the Contractor
shall take field measurements of and verify any existing conditions, including all Work in place,
and all general reference points; shall observe any conditions at the site affecting the
Contractor; and shall carefully compare field measurements, conditions and other information
known to the Contractor with the Contract Documents.

2.05 PORT'S RIGHT TO REJECT, STOP AND/OR CARRY-OUT THE WORK

A.

Port may reject Work. The Port has the authority but not the obligation to reject work, materials
and equipment that is defective or that otherwise does not conform to the Contract Documents,
and to decide questions concerning the Contract Documents. However, the failure to so reject
or the presence of the Port at the site shall not be construed as assurance that the Work is
acceptable or being completed in compliance with the Contract Documents.

Port may stop Work. If the Contractor fails to correct Work that does not comply with the
requirements of the Contract Documents, or repeatedly or materially fails to properly carry out
the Work, the Port may issue an order to stop all or a portion of the Work until the cause for the
order has been eliminated. The Port’s right to stop the Work shall not impose a duty on the Port
to exercise this right for the benefit of the Contractor or any third party.

Port may carry-out Work. If the Contractor fails to perform the Work properly, fails to perform
any provision of this Contract, or fails to maintain the Progress Schedule, or if the Port
reasonably concludes that the Work will not be completed in the specified manner or within the
Contract Time, then the Port may, after three (3) days’ written notice to the Contractor and
without prejudice to any other remedy the Port may have, perform itself or have performed any
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or all of the Work and may deduct the cost thereof from any payment then or later due the
Contractor.

2.06 SEPARATE CONTRACTORS

A.

Port may engage separate contractors or perform work with its own forces. The Port may
contract with other contractors (“Separate Contractor”) in connection with the Project or perform
work with its own forces. The Contractor shall coordinate and cooperate with any Port forces or
Separate Contractors, as applicable. The Contractor shall provide reasonable opportunity for
the introduction and storage of materials and the execution of work by others.

Contractor to inspect work of others. If any part of the Contractor’s Work depends on the work
of the Port or any Separate Contractor, the Contractor shall inspect and promptly report to the
Port, in writing, any defects that impact the Contractor. Failure of the Contractor to so inspect
and report defects in writing shall constitute an acceptance by Contractor of the work of the Port
or Separate Contractor.

Contractor to resolve claims of others. Should the Contractor or any of its Subcontractors of
any tier cause damage of any kind, including but not limited to delay, to any Separate
Contractor, the Contractor shall promptly and using its best efforts settle or otherwise resolve
the dispute with the Separate Contractor. The Contractor shall also promptly remedy damage
caused to completed or partially completed construction.

2.07 OFFICERS AND EMPLOYEES OF THE PORT

A.

No personal liability. Officers, employees, and representatives of the Port, including the
Commissioners, acting within the scope of their employment, shall not be personally liable to
Contractor for any acts or omissions arising out of the Project.

ARTICLE 3 - CONTRACTOR’S RESPONSIBILITIES
3.01 DUTY TO PERFORM THE ENTIRE WORK

A.

Contractor must perform entire Work in accordance with Contract Documents. The Contractor
shall perform the entire Work required by the Contract in accordance with the Contract
Documents. Unless otherwise specifically provided, the Contractor shall provide and pay for all
labor, tools, equipment, materials, electricity, power, water, other utilities, transportation and
other facilities necessary for the execution and completion of the Work.

Contractor shall be independent contractor. The Contractor shall be and operate as an
independent contractor in the performance of the Work. The Contractor is not authorized to
enter into any agreements or undertakings for or on behalf of the Port and is not an agent or
employee of the Port.

3.02 OBSERVED ERRORS, INCONSISTENCIES, OMISSIONS OR VARIANCES IN THE CONTRACT
DOCUMENTS

A.

Contractor to notify Port of any discrepancy. The Contractor’s obligations to review and
carefully study the Contract Documents and field conditions are for the purpose of facilitating
coordination and construction. If the Contractor at any time observes that the Contract
Documents, including Drawings and Specifications, vary from the conditions of the Project site,
are in error, or omit any necessary detail, the Contractor shall promptly notify the Engineer in
writing through a Request for Information. Any Work done after such observation, until
authorized by the Engineer, shall be at Contractor’s risk. The Contractor shall also promptly
report to the Engineer any observed error, inconsistency, omission, or variance with applicable
laws through a Request for Information. If the Contractor fails either to carefully study and
compare the Contract Documents, or to promptly report any observed error, inconsistency,
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omission, or variance, the Contractor shall assume full responsibility and shall bear all costs,
liabilities and damages attributable to the error, inconsistency, omission, or variance.

Requests for Information. The Contractor shall submit Requests for Information concerning the
Contract Documents by following the procedure and using such form as the Port may require.
The Contractor shall minimize Requests for Information by thoroughly studying the Contract
Documents and reviewing all Subcontractor requests. The Contractor shall allow adequate time
in its planning and scheduling for a response from the Port to a Request for Information.

Port may provide information to supplement Drawings and Specifications. Minor items of work
or detail that are omitted from the Drawings and Specifications but inferable from the
information presented and normally provided by accepted good practice shall be provided
and/or performed by the Contractor as part of the Contract Sum and within the Contract Time.
Similarly, the Engineer may furnish to the Contractor additional Drawings and clarifications,
consistent with the Contract Documents, as necessary to detail and illustrate the Work. The
Contractor shall conform its Work to such additional Drawings and clarifications at no increase
in the Contract Sum or Contract Time.

3.03 SUPERVISION AND RESPONSIBILITY FOR SUBCONTRACTORS

A.

Contractor responsible for Work and workers. The Contractor shall have complete control of
the means, methods, techniques, sequences or procedures related to the Work, and for all
safety precautions or programs. The Contractor shall have complete control over and
responsibility for all personnel performing the Work. The Contractor is also responsible for the
acts and omissions of the Contractor’s principals, employees, and other persons or entities
performing portions of the Work for, or on behalf of, the Contractor or any of its Subcontractors
of any tier.

Contractor to supervise the Work. The Contractor shall continuously supervise and direct the
Work using competent and skilled personnel and the Contractor’s best skill and attention.

Contractor to enforce discipline and good order. The Contractor shall enforce strict discipline
and good order among all workers on the Project, and shall not employ any unfit person or
anyone not skilled in the work to which they are assigned. Incompetent, careless, or negligent
workers shall immediately be removed from the Work. The Port may, but is not obligated to,
require the Contractor to remove from the Work, at no change in the Contract Sum or Contract
Time, anyone whom the Port considers objectionable.

3.04 MATERIALS AND EQUIPMENT

A.

Material and equipment to be new. All materials and equipment to be incorporated into the
Work shall be new unless specifically provided otherwise in the Contract Documents. The
Contractor shall, if required in writing by the Port, furnish satisfactory evidence regarding the
kind and quality of any materials, identify the source, and warrant compliance with the Contract
Documents. The Contractor shall ensure that all materials and equipment are protected, kept
dry and stored under cover in a manner to protect such materials and equipment.

Material and equipment shall conform to manufacturer instructions. All materials and
equipment shall conform, and shall be applied, installed, used, maintained and conditioned in
accordance with, the instructions of the applicable manufacturer, fabricator or processor, unless
otherwise specifically provided by the Engineer.

3.05 CONTRACTOR WARRANTIES
A. Work will be of good quality and performed in workmanlike manner. In addition to any specific

warranties set forth in the Contract Documents, the Contractor warrants that the Work, including
all materials and equipment furnished under the Contract, will be of good quality and new, will
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be performed in a skillful and workmanlike manner and will conform to the requirements of the
Contract Documents. Any Work not conforming to this warranty, including unapproved or
unauthorized substitutions, shall be considered defective.

Work will be free from defects. The Contractor warrants that the Work will be free from defects
for a period of one (1) year from the date of Substantial Completion of the Project.

Contractor to collect and deliver warranties to Port. The Contractor shall collect and deliver to
the Port any written warranties required by the Contract Documents. These warranties shall be
obtained and enforced by the Contractor for the benefit of the Port without the necessity of
separate assignment. These warranties shall extend to the Port all rights, claims, benefits and
interests that the Contractor may have under express or implied warranties or guarantees
against a Subcontractor of any tier, supplier or manufacturer for defective or non-conforming
Work. Warranty provisions that purport to limit or alter the Port’s rights under the Contract
Documents or the laws of the State of Washington are null and void.

General requirements. The Contractor is not relieved of its general warranty obligations by the
specification of a particular product or procedure in the Contract Documents. Warranties in the
Contract Documents shall survive completion, acceptance and final payment.

3.06 REQUIRED WAGES

A.

Contractor will pay required wages. The Contractor shall pay (and shall ensure that all
Subcontractors of any tier pay) all prevailing wages and other wages (such as Davis-Bacon Act
wages) applicable to the Project. See Specification Section 00 73 46.

The Contractor shall defend (at Contractor’s sole cost, with legal counsel approved by Port),
indemnify and hold the Port harmless from all liabilities, obligations, claims, demands,
damages, disbursements, lawsuits, losses, fines, penalties, costs and expenses, whether direct
or indirect, and including but not limited to attorneys’ fees and consultants’ fees and other costs
and expenses of litigation, from any violation or alleged violation by the Contractor or any
Subcontractor of any tier of RCW 39.12 (“Prevailing Wages on Public Works”) or Chapter 51
RCW (“Industrial Insurance”).

3.07 STATE AND LOCAL TAXES

A.

Contractor will pay taxes on consumables. The Contractor will pay the retail sales tax on all
consumables used during performance of the Work and on all items that are not incorporated
into the final Work; this tax shall be included in the Contract Sum.

Port will pay taxes on the Contract Sum. The Port will pay state and local retail sales tax on the
Contract Sum with each progress payment and on final payment for transmittal by the
Contractor to the Washington State Department of Revenue or to the applicable local taxing
authority. Rule 170: WAC 458-20-170.

Direct all tax questions to the Department of Revenue. The Contractor should direct all
guestions concerning taxes on any portion of the Work to the State of Washington Department
of Revenue or to the local taxing authority.

State Sales Tax - Rule 171: WAC 458-20-171. For work performed related to building, repairing,
or improving streets, roads, etc., which are owned by a municipal corporation, or political
subdivision of the state, or by the United States, and which are used, primarily, for foot or
vehicular traffic, the Contractor shall include Washington State Retail Sales Taxes in the various
schedule prices, or other contract amounts, including those that the Contractor pays on the
purchase of materials, equipment, or supplies used or consumed in doing the Work.
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1. The bid form will indicate which bid items are subject to Rule 171. Any such identification
by the Port is not binding upon the Department of Revenue.

3.08 PERMITS, LICENSES, FEES, AND ROYALTIES

A.

C.

Contractor to provide and pay for permits unless otherwise specified. Unless otherwise
specified, the Contractor shall procure and pay for all permits, licenses, and governmental
inspection fees necessary or incidental to the performance of the Work. All costs related to
these permits, licenses, and inspections shall be included in the Contract Sum. Any action
taken by the Port to assist the Contractor in obtaining permits or licenses shall not relieve the
Contractor of its sole responsibility to obtain and pay for permits, licenses, and inspections as
part of the Contract Sum.

Contractor’s obligations when permit must be in Port's name. When applicable law or agency
requires a permit to be issued to a public agency, the Port will support the Contractor’s request
for the permit and accept the permit in the Port's name, if:

1. The Contractor takes all necessary steps required for the permit to be issued;
2.  The permit applies to Work performed in connection with the Project; and

3. The Contractor agrees in writing to abide by all requirements of the permit and to defend
and hold harmless the Port from any liability in connection with the permit.

Contractor to pay royalties. The Contractor shall pay all royalties and license fees required for
the Work unless otherwise specified in the Contract Documents.

3.09 SAFETY

A.

Contractor solely responsible for safety. The Contractor shall be solely responsible for initiating,
maintaining and supervising all safety precautions and programs in connection with the Work
and the performance of the Contract.

Port not responsible for safety. The Port may identify safety concerns to the Contractor.
However, no action or inaction of the Port or any third party relating to safety will: (1) relieve the
Contractor of its sole and complete responsibility for safety and sole liability for any
consequences; (2) impose any obligation on the Port or a third party to inspect or review the
Contractor’s safety program or precautions; (3) impose any continuing obligation on the Port or
a third party to ensure the Contractor performs the Work safely; or (4) affect the Contractor’s
responsibility for the protection of property, workers, and the general public.

Contractor to maintain a safe Work site. The Project site may be occupied during performance
of the Work. The safety of these site occupants is of paramount importance to the Port. The
Contractor shall maintain the Work site and perform the Work in a safe manner and in
accordance with the Washington Industrial Safety and Health Act (WISHA) and all other
applicable safety laws, rules, and regulations. This requirement shall apply continuously and
not be limited to working hours.

Contractor to protect Work site and adjacent property until Final Completion. The Contractor
shall continuously protect the Work and adjacent property from damage. At all times until Final
Completion, the Contractor shall be responsible for and protect from damage, weather,
deterioration, theft, and vandalism the Work and all materials, equipment, tools, and other items
incorporated or to be incorporated in the Work, and shall repair any damage, injury or loss.

3.10 CORRECTION OF WORK

A. Contractor to correct defective Work. The Contractor shall, at no cost to the Port, promptly
correct Work that is defective or that otherwise fails to conform to the requirements of the
Project No. 101053.01 007200-10
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Contract Documents. Such Work shall be corrected, whether before or after Substantial
Completion, and even if it was previously inspected or observed by the Port.

One-year correction period. The Contractor shall correct all defects in the Work appearing
within one (1) year of Substantial Completion or within any longer period prescribed by law or
by the Contract Documents. The Contractor shall initiate remedial action within fourteen (14)
days of receipt of notice from the Port and shall complete remedial work within a reasonable
time. Work corrected by the Contractor shall be subject to the provisions of this Section 3.10 for
an additional one-year period following the Port’'s acceptance of the corrected Work.

Contractor responsible for defects and failures to correct. The Contractor shall be responsible
for any expenses incurred by the Port resulting from defects in the Work. If the Contractor
refuses or neglects to correct the defects or does not timely accomplish corrections, the Port
may correct the Work and charge the Contractor the cost of the corrections. If damage or loss
of service may result from a delay in correction, the corrections may be made by the Port and
reimbursed by the Contractor.

Port may accept defective work. The Port may, at its sole option, elect to retain defective or
nonconforming Work. In such a case, the Port shall reduce the Contract Sum by a reasonable
amount to account for the defect or non-conformance.

No period of limitation established. Nothing contained in this Section 3.10 establishes a period
of limitation with respect to any obligations under the Contract Documents or law. The
establishment of the one (1) year correction period relates only to the specific obligation of the
Contractor to correct defective or non-conforming Work.

3.11 UNCOVERING OF WORK

A.

Contractor to uncover work covered prior to inspection. If any portion of the Work is covered
prior to inspection and approval, the Contractor shall, at its expense, uncover or remove the
Work for inspection by the Port or others, and replace the Work to the standard required by the
Contract Documents.

Contractor to uncover work at Port’s request. After initial inspection and observation, the Port
may order a reexamination of Work, and the Work must be uncovered by the Contractor. If the
uncovered Work complies with the Contract Documents, the Port shall pay the cost of
reexamination and replacement. If the Work is found not to comply with the Contract
Documents, the Contractor shall pay the cost of replacement unless the Contractor
demonstrates that it did not cause the defect in the Work.

3.12 RELOCATION OF UTILITIES

A.

Contractor should assume underground utilities are in approximate locations. The Contractor
should assume that the locations of any underground or hidden utilities, underground tanks,
and plumbing or electrical runs indicated in surveys or the Contract Documents are shown in
approximate locations. The accuracy of this information is not guaranteed by the Port and shall
be verified by the Contractor. The Contractor shall comply with RCW 19.122.030 and utilize a
utility locator service to locate utilities on Port property. The Contractor shall bear the risk of loss
if any of its Work directly or indirectly damages or interrupts any utility service or causes or
contributes to damages of any nature.

Utility relocation or removal. Where relocation or removal of utilities is necessary or required, it
shall be performed at the Contractor’s sole expense, unless the Contract Documents specify

otherwise. If a utility owner is identified as being responsible for relocating or removing utilities,
the work will be accomplished at the utility owner’s convenience, either during or in advance of
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construction. Unless otherwise specified, it shall be the Contractor’s sole responsibility to
coordinate, schedule, and pay for work performed by a utility owner.

C. Contractor to notify Port of unknown utilities. If the Contractor discovers the presence of any
unknown utilities, it shall immediately notify the Engineer in writing.

3.13 LABOR

A. Contractor responsible for labor peace. The Contractor is responsible for labor peace relating
to the Work and shall cooperate in maintaining Project-wide labor harmony. The Contractor
shall use its best efforts as an experienced contractor to adopt and implement policies and
practices designed to avoid work stoppages, slowdowns, disputes or strikes.

B. Contractor to minimize impact of labor disputes. The Contractor will take all necessary steps to
prevent labor disputes from disrupting or otherwise interfering with access to Port property. If a
labor dispute disrupts the progress of the Work or interferes with access, the Contractor shall
promptly and expeditiously take all necessary action to eliminate or minimize the disruption or
interference.

3.14 INDEMNIFICATION

A. Duty to defend, indemnify, and hold harmless. To the fullest extent permitted by law and
subject to this Section 3.14, the Contractor shall defend (at the Contractor’s sole cost, with legal
counsel approved by Port), indemnify and hold harmless the Port, including its Commission,
officers, managers, employees (including the Engineer), any consultants, and the agents and
employees, successors and assigns of any of them (the “Indemnified Parties”) from and against
claims, damages, lawsuits, losses (including loss of use), disbursements, liabilities, obligations,
fines, penalties, costs and expenses, whether direct and indirect or consequential, including but
not limited to consultants’ fees, and attorneys’ fees incurred on such claims and in proving the
right to indemnification (“Claims”), arising out of or resulting from the acts or omissions of the
Contractor, a Subcontractor of any tier, their agents and anyone directly or indirectly employed
by any of them or anyone for whose acts they may be liable (individually and collectively, the
“Indemnitor”).

B. Duty to defend, indemnify, and hold harmless for sole negligence. The Contractor will fully
defend, indemnify, and hold harmless the Indemnified Parties for the sole negligence or willful
misconduct of the Indemnitor.

C. Duty to defend, indemnify, and hold harmless for concurrent negligence. Where Claims arise
from the concurrent negligence of (1) the Port and (2) the Indemnitor, the Contractor’s
obligations to indemnify and defend the Indemnified Parties under this Section 3.14 shall be
effective only to the extent of the Indemnitor’s negligence.

D. Duty to indemnify not limited by workers’ compensation or similar employee benefit acts. In
claims against any of the Indemnified Parties by an employee of the Contractor, a
Subcontractor of any tier, anyone directly or indirectly employed by them or anyone for whose
acts they may be liable, the indemnification obligation under this Section 3.14 shall not be
limited by a limitation on amount or type of damages, compensation or benefits payable under
workers’ compensation acts, disability benefit acts or other employee benefit acts. After mutual
negotiation of the parties, the Contractor waives immunity as to the Indemnified Parties under
Title 51 RCW, “Industrial Insurance.”

E. Intellectual property indemnification. The Contractor will be liable for and shall defend (at the
Contractor’s sole cost, with legal counsel approved by Port) indemnify and hold the Indemnified
Parties harmless for Claims for infringement by the Contractor of copyrights or patent rights
arising out of or relating to the Project.
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Labor peace indemnification. If the Contractor fails to satisfy its labor peace obligations under
the Contract, the Contractor will be liable for and shall defend (at the Contractor’s sole cost, with
legal counsel approved by Port), indemnify and hold harmless the Indemnified Parties for
Claims brought against the Port by third parties (including but not limited to lessees, tenants,
contractors, customers, licensees and invitees of the Port) for injunctive relief or monetary loss.

Joinder. The Contractor agrees to being added by the Port as a party to any arbitration or
litigation with third parties in which the Port alleges indemnification or seeks contribution from
the Indemnitor. The Contractor shall cause each of its Subcontractors of any tier to similarly
stipulate in their subcontracts; in the event any does not, the Contractor shall be liable in place
of such Subcontractor(s) of any tier.

Other. To the extent that any portion of this Section 3.14 is stricken by a court or arbitrator for
any reason, all remaining provisions shall retain their vitality and effect. The obligations of the
Contractor under this Section 3.14 shall not be construed to negate, abridge, or otherwise
reduce any other right or obligations of indemnity which would otherwise exist. To the extent the
wording of this Section 3.14 would reduce or eliminate an available insurance coverage, it shall
be considered modified to the extent necessary so that the insurance coverage is not affected.
This Section 3.14 shall survive completion, acceptance, final payment and termination of the
Contract.

3.15 WAIVER OF CONSEQUENTIAL DAMAGES

A.

Mutual waiver of consequential damages. The Contractor and Port waive claims against each
other for consequential damages arising out of or relating to this Contract. This mutual waiver
includes but is not limited to: (1) damages incurred by the Port for rental expenses, financing,
business and reputation, and for loss of management or employee productivity or of the
services of such persons; and (2) damages incurred by the Contractor for principal and home
office overhead and expenses including but not limited to the compensation of personnel
stationed there, for losses of financing, business and reputation, for losses on other projects, for
loss of profit, and for interest or financing costs. This mutual waiver includes but is not limited to
all consequential damages due to either party’s termination.

Limitation. Nothing contained in this Section 3.15, however, shall be deemed to preclude an
award of liquidated damages, when applicable, in accordance with the requirements of the
Contract Documents, to preclude damages specified in the Agreement or to affect the
Contractor’s obligation to indemnify the Port for direct, indirect or consequential damages
alleged by a third party.

ARTICLE 4 - SUBCONTRACTORS AND SUPPLIERS
4.01 RESPONSIBILITY FOR ACTIONS OF SUBCONTRACTORS AND SUPPLIERS.

A.

Contractor responsible for Subcontractors. The Contractor is fully responsible to the Port for
the acts and omissions of its Subcontractors of any tier and all persons either directly or
indirectly employed by the Contractor or its Subcontractors.

4.02 AWARD OF CONTRACTS TO SUBCONTRACTORS AND SUPPLIERS
A. Contractor to provide proposed Subcontractor information. The Contractor, within ten (10) days

after the Port’s notice of award of the Contract, shall provide to the Engineer with the names of
the persons or entities proposed to perform each of the principal portions of the Work (i.e.,
either a Subcontractor listed in a bid or proposal or a Subcontractor performing Work valued at
least ten percent (10%) of the Contract Sum) and the proprietary names and the suppliers of
the principal items or systems of materials and equipment proposed for the Work. No progress
payment will become due until after this information has been furnished.
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B.

D.

Port to respond promptly with objections. The Port may respond promptly to the Contractor in
writing stating (1) whether the Port has reasonable objection to any proposed person or entity or
(2) whether the Port requires additional time for review. If the Port makes a reasonable
objection, the Contractor shall replace the Subcontractor with no increase to the Contract Sum
or Contract Time. Such a replacement shall not relieve the Contractor of its responsibility for
the performance of the Work and compliance with all of the requirements of the Contract within
the Contract Sum and Contract Time.

Reasonable objection defined. “Reasonable objection” as used in this Section 4.02 includes
but is not limited to: (1) a proposed Subcontractor of any tier different from the entity listed with
the bid, (2) lack of “responsibility” of the proposed Subcontractor, as defined by Washington law
and the Bidding Documents, or lack of qualification or responsibility of the proposed
Subcontractor based on the Contract or Bidding Documents, or (3) failure of the Subcontractor
to perform satisfactorily in the Port’s opinion (such as causing a material delay or submitting a
claim that the Port considers inappropriate) on one or more projects for the Port within five (5)
years of the bid date.

No substitution allowed without permission. The Contractor shall not substitute a
Subcontractor, person, or organization without the Engineer’s written consent.

4.03 SUBCONTRACTOR AND SUPPLIER RELATIONS

A.

D.

Contractor to schedule, supervise, and coordinate Subcontractors. The Contractor shall
schedule, supervise and coordinate the operations of all Subcontractors of any tier, including
suppliers. The Contractor shall ensure that appropriate Subcontractors coordinate the Work of
lower-tier Subcontractors.

Subcontractors to be bound to Contract Documents. By appropriate agreement, the Contractor
shall require each Subcontractor and supplier to be bound to the terms of the Contract
Documents and to assume toward the Contractor, to the extent of their Work, all of the
obligations that the Contractor assumes toward the Port under the Contract Documents. Each
subcontract shall preserve and protect the rights of the Port and shall allow to the
Subcontractor, unless specifically provided in the subcontract, the benefit of all rights, remedies
and redress against the Contractor that the Contractor, by the Contract Documents, has against
the Port. Where appropriate, the Contractor shall require each Subcontractor to enter into
similar agreements with lower-tier Subcontractors.

Contractor to correct deficiencies in Subcontractor performance. When a portion of the Work
subcontracted by the Contractor is not being prosecuted in accordance with the Contract
Documents, or if such subcontracted Work is otherwise being performed in an unsatisfactory
manner in the Port’s opinion, the Contractor shall, on its own initiative or upon the written
request of the Port, take immediate steps to correct the deficiency or remove the non-
performing party from the Project. The Contractor shall replace inadequately performing
Subcontractors upon request of the Port at no change in the Contract Sum or Contract Time.

Contractor to provide subcontracts. Upon request, the Contractor will provide the Port copies of
written agreements between the Contractor and any Subcontractor.

ARTICLE 5 - WORKFORCE AND NON-DISCRIMINATION REQUIREMENTS
5.01 COMPLIANCE WITH NON-DISCRIMINATION LAWS

A. Contractor to comply with non-discrimination laws. The Contractor shall fully comply with all
applicable laws, regulations, and ordinances pertaining to non-discrimination.
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5.02 SMALL BUSINESS ENTERPRISE PARTICIPATION.

A.

Small business patrticipation encouraged. The Port’s policy is to encourage the Contractor to
solicit and document participation, and to provide and promote the maximum lawful, practicable
opportunity for increased participation, by small business enterprises.

ARTICLE 6 - CONTRACT TIME AND COMPLETION
6.01 CONTRACT TIME

A.

Contract Time is measured from Contract execution. Unless otherwise provided in the
Agreement, the Contract Time is the period of time, including authorized adjustments, specified
in the Contract Documents from the date the Contract is executed to the date Substantial
Completion of the Work is achieved.

Commencement of the Work. The Contractor shall begin Work in accordance with the notice of
award and the notice to proceed and shall complete all Work within the Contract Time. When
the Contractor’s signed Agreement, required insurance certificate with endorsements, bonds
and other submittals required by the notice of award have been accepted by the Port, the Port
will execute the Contract and, following receipt of other required pre-work submittals, will issue
a notice to proceed to allow the Contractor to mobilize and commence physical Work at the
Project site, as further described in these contract documents. No Work at the Project site may
commence until the Port issues a notice to proceed.

Contractor shall achieve specified completion dates. The Contractor shall achieve Substantial
Completion within the Contract Time and shall achieve Final Completion within the time period
thereafter stated in the Contract Documents.

Time is of the essence. Time limits stated in the Contract Documents, including any interim
milestones, are of the essence of the Contract. By executing the Agreement, the Contractor
confirms that the Contract Time is a reasonable period for performing the Work.

6.02 PROGRESS AND COMPLETION

A.

C.

Contractor to maintain schedule. The Contractor's sequence and method of operations,
application of effort, and work force shall at all times be created and implemented to ensure the
orderly, expeditious, and timely completion of the Work and performance of the Contract. The
Contractor shall furnish sufficient forces and shall work such hours, including extra shifts,
overtime operations and weekend and holiday work as may be necessary to ensure completion
of the Work within the Contract Time and the approved Progress Schedule.

Contractor to take necessary steps to meet schedule. If the Contractor fails substantially to
perform in a timely manner in accordance with the Contract Documents and, through the fault of
the Contractor or Subcontractor(s) of any tier, fails to meet the Progress Schedule, the
Contractor shall take such steps as may be necessary to immediately improve its progress by
increasing the number of workers, shifts, overtime operations or days of work, or by other
means and methods, all without additional cost to the Port. If the Contractor believes that any
action or inaction of the Port constitutes acceleration, the Contractor shall immediately notify the
Port in writing and shall not accelerate the Work until the Port either directs the acceleration in
writing or denies the constructive acceleration.

Liquidated damages not exclusive. Any provisions in the Contract Documents for liquidated
damages shall not preclude other damages due to breaches of Contract of the Contractor.

6.03 SUBSTANTIAL COMPLETION

A. Substantial Completion defined. Substantial Completion is the stage in the progress of the
Work, or portion or phase thereof, when the Work or designated portion is sufficiently complete
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in accordance with the Contract Documents so that the Port can fully occupy or utilize the Work,
or the designated portion thereof, for its intended use, all requirements in the Contract
Documents for Substantial Completion have been achieved, and all required documentation
has been properly submitted to the Port in accordance with the Contract Documents. All Work
other than incidental corrective or punch list Work and final cleaning must be completed. The
fact that the Port may occupy the Work or a designated portion thereof does not indicate that
Substantial Completion has occurred or that the Work is acceptable in whole or in part.

B. Work not Substantially Complete unless Final Completion attainable. The Work is not
Substantially Complete unless the Port reasonably judges that the Work can achieve Final
Completion within the period of time specified in the Contract Documents.

C. Notice of Substantial Completion. When the Work or designated portion has achieved
Substantial Completion, the Port will provide a notice to establish the date of Substantial
Completion. The notice shall establish responsibilities of the Port and Contractor for security,
maintenance, heat, utilities, damage to the Work and insurance, and shall fix the time within
which the Contractor shall finish all remaining Work. If the notice of Substantial Completion
does not so state, all responsibility for the foregoing items shall remain with the Contractor until
Final Completion.

6.04 COMPLETION OF PUNCH LIST

A. Contractor shall complete punch list items prior to Final Completion. The Contractor shall
cause punch list items to be completed prior to Final Completion. If, after Substantial
Completion, the Contractor does not expeditiously proceed to correct punch list items or if the
Port considers that the punch list items are unlikely to be completed prior to the date
established for Final Completion (or such other period of time as is specified in the Contract
Documents), the Port may, upon seven (7) days’ written notice to the Contractor, take over and
perform some or all of the punch list items. The Port may also take over and complete any
portion of the Work at any time following Substantial Completion and deduct the actual cost of
performing the Work (including direct and indirect costs) from the Contract Sum. The Port’s
rights under this Section 6.04 are not obligations and shall not relieve the Contractor of its
responsibilities under any other provisions of the Contract Documents.

6.05 FINAL COMPLETION

A. Final Completion. Upon receipt of written notice from the Contractor that all punch list items
and other Contract requirements are completed, the Contractor will notify the Port, and the Port
will perform a final inspection. If the Port determines that some or all of the punch list items
have not been addressed, the Contractor shall be responsible to the Port for all costs, including
re-inspection fees, for any subsequent reviews to determine completion of the punch list. When
the Port determines that all punch list items have been satisfactorily addressed, that the Work is
acceptable under the Contract Documents and that the Work has fully been performed, the Port
will promptly notify the Contractor of Final Completion.

B. Contractor responsible for costs if Final Completion is not timely achieved. In addition to any
liquidated damages, the Contractor is liable for, and the Port may deduct from any amounts due
the Contractor, all costs incurred by the Port for services performed after the contractual date of
Final Completion, whether or not those services would have been performed prior to that date
had Final Completion been timely achieved.

C. Final Completion submittals. The Port is not obligated to accept the Project as complete until
the Contractor has submitted all required submittals to the Port.

D. Contractor responsible for the Work until Final Completion. The Contractor shall assume the
sole risk of loss and responsibility for all Work under the Contract, and all materials to be
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incorporated in the Work, whether in storage or at the Project site, until Final Completion.
Damage from any cause to either permanent or temporary Work, utilities, materials, equipment,
existing structures, the site, or other property owned by the Port or others, shall be repaired by
the Contractor to the reasonable satisfaction of the Port at no change in the Contract Sum.

6.06 FINAL ACCEPTANCE

A.

C.

Final Acceptance. Final Acceptance is the formal action of the Port accepting the Project as
complete. Public notification of Final Acceptance will be posted on the Port's external website
(<http://www.portoftacoma.com/final-acceptance>).

Final Acceptance not an acceptance of defective Work. Final Acceptance shall not constitute
acceptance by the Port of unauthorized or defective Work, and the Port shall not be prevented
from requiring the Contractor to remove, replace, repair, or dispose of unauthorized or defective
Work or recovering damages due to the same.

Completion of Work under RCW 60.28. Pursuant to RCW 60.28, “Lien for Labor, Materials,
Taxes on Public Works,” completion of the Contract Work shall occur upon Final Acceptance.

6.07 PORT'S RIGHT TO USE THE PREMISES

A.

Port has right to use and occupy Work. The Port reserves the right to occupy or use any part of
the Work before or after Substantial Completion of some or all of the Work without relieving the
Contractor of any of its obligations under the Contract. Such occupancy or use shall not
constitute acceptance by the Port of any of the Work, and shall not cause any insurance to be
canceled or lapse.

No compensation due if Port elects to use and occupy Work. No additional compensation shall
be due to the Contractor as a result of the Port's use or occupancy of the Work or a designated
portion.

ARTICLE 7 - PAYMENT
7.01 ALL PAYMENTS SUBJECT TO APPLICABLE LAWS AND SCHEDULE OF VALUES

A.

Payment of the Contract Sum. The Contract Sum is stated in the Agreement and, including
authorized adjustments, is the total amount payable by the Port to the Contractor for
performance of the Work under the Contract Documents. Payments made to the Contractor are
subject to all laws applicable to the Port and the Contractor. Payment of the Contract Sum
constitutes full compensation to the Contractor for performance of the Work, including all risk,
loss, damages, or expense of whatever character arising out of the nature or prosecution of the
Work. The Port is not obligated to pay for extra work or materials furnished without prior written
approval of the Port.

Schedule of Values. All payments will be based upon an approved Schedule of Values. Prior
to submitting its first Application for Payment, the Contractor shall submit a Schedule of Values
to the Port allocating the entire Contract Sum to the various portions of the Work. The
Schedule of Values shall be prepared in such form, and supported by such data to substantiate
its accuracy, as the Port may require. This schedule, unless objected to by the Port, shall be
used as a basis for reviewing the Contractor’s applications for payment.

7.02 APPLICATIONS FOR PAYMENT

A.

Applications for Payment. Progress payments will be made monthly for Work duly certified,
approved by the Engineer, and performed (based on the Schedule of Values and actual
guantities of Work performed) during the calendar month preceding the Application for
Payment. These amounts are paid in trust to the Contractor for distribution to Subcontractors to
the extent and in accordance with the approved Application for Payment.
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7.03 PROGRESS PAYMENTS

A.

Progress payments. Following receipt of a complete Application for Payment, the Engineer will
either authorize payment or indicate in writing to the Contractor the specific reasons why the
payment request is being denied, in whole or in part, and the remedial action the Contractor
must take to receive the withheld amount. After a complete Application for Payment has been
received and approved by the Port, payment will be made within thirty (30) days. Any payments
made by, or through, or following receipt of payment from third parties will be made in
accordance with the third party’s policies and procedures.

Port may withhold payment. The Port may withhold payment in whole or in part as provided in
the Contract Documents or to the extent reasonably necessary to protect the Port from loss or
potential loss for which the Contractor is responsible, including loss resulting from the
Contractor’s acts and omissions.

7.04 PAYMENT BY CONTRACTOR TO SUBCONTRACTORS

A.

Payment to Subcontractors. With each Application for Payment, the Contractor shall provide a
list of Subcontractors to be paid by the Contractor. No payment request shall include amounts
the Contractor does not intend to pay to a Subcontractor because of a dispute or other reason.
If, however, after submitting an Application for Payment but before paying a Subcontractor, the
Contractor discovers that part or all of a payment otherwise due to the Subcontractor is subject
to withholding from the Subcontractor under the subcontract (such as for unsatisfactory
performance or non-payment of lower-tier Subcontractors), the Contractor may withhold the
amount as allowed under the subcontract, but it shall give the Subcontractor and the Port
written notice of the remedial actions that must be taken and pay the Subcontractor within eight
(8) working days after the Subcontractor satisfactorily completes the remedial action identified
in the notice.

Payment certification to be provided upon request. The Contractor shall provide with each
Application for Payment a certification signed by Contractor attesting that all payments by the
Contractor to Subcontractors from the last Application for Payment were made within ten (10)
days of the Contractor’s receipt of payment. The certification will also attest that the Contractor
will make payment to Subcontractors for the current Application for Payment within ten (10)
days of receipt of payment from the Port.

7.05 FINAL PAYMENT

A.

Final payment. Final applications for payment are due within seven (7) days following Final
Completion. Final payment of the unpaid balance of the Contract Sum, except retainage, will
be made following Final Completion and within thirty (30) days of the Contractor’s submission of
an approved final Application for Payment.

Releases required for final payment. The final payment shall not become due until the
Contractor delivers to the Port a complete release of all liens arising out of the Contract, as well
as an affidavit stating that, to the best of Contractor's knowledge, its release includes all labor
and materials for which a lien could be filed. If a Subcontractor of any tier refuses to furnish a
release or waiver required by the Port, the Port may (a) retain in the fund, account, or escrow
funds in such amount as to defray the cost of foreclosing the liens of such claims and to pay
attorneys’ fees, the total of which shall be no less than 150% of the claimed amount, or (b)
accept a bond from the Contractor, satisfactory to the Port, to indemnify the Port against the
lien. If any such lien remains unsatisfied after all payments from the retainage are made, the
Contractor shall refund to the Port all moneys that the Port may be compelled to pay in
discharging such lien, including all costs and reasonable attorneys’ fees.
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C.

Contractor to hold Port harmless from liens. The Contractor shall defend (at the Contractor’s
sole cost, with legal counsel approved by Port), indemnify, and hold harmless the Port from any
liens, claims, demands, lawsuits, losses, damages, disbursements, liabilities, obligations, fines,
penalties, costs and expenses, whether direct, indirect, including but not limited to attorneys’
fees and consultants’ fees and other costs and expenses, except to the extent a lien has been
filed because of the failure of the Port to make a contractually required payment.

7.06 RETAINAGE

A.

Retainage to be withheld. In accordance with RCW 60.28, a sum equal to five percent (5%) of
each approved Application for Payment shall be retained. Prior to submitting its first Application
for Payment, the Contractor shall exercise one of the options listed below:

1. Retained percentages will be retained by the Port in a fund; or

2. Deposited by the Port in an interest-bearing account in a bank, mutual savings bank or
savings and loan association; or

Placed in escrow with a bank or trust company; or

If the Contractor provides a bond in place of retainage, it shall be in an amount equal to 5%
of the Contract Sum plus Change Orders. The retainage bond shall be based on the form
furnished in Section 00 61 23 or otherwise acceptable to the Port and duly completed and
signed by a licensed surety or sureties registered with the Washington State Insurance
Commissioner and on the currently authorized insurance list published by the Washington
State Insurance Commissioner. The surety or sureties must be rated at least A minus,
FSC(6), or higher by A.M. Best Rating Guide and be authorized by the Federal Department
of the Treasury. Attorneys-in-fact who sign the retainage bond must file with each bond a
certified and effective Power of Attorney statement.

Contractor may withhold retainage from Subcontractors. The Contractor or a Subcontractor
may withhold not more than five percent (5%) retainage from the monies earned by any
Subcontractor or lower-tier Subcontractor, provided that the Contractor pays interest to the
Subcontractor at the same interest rate it receives from its reserved funds. If requested by the
Port, the Contractor shall specify the amount of retainage and interest due a Subcontractor.

Release of retainage. Retainage will be withheld and applied by the Port in a manner required
by RCW 60.28 and released in accordance with the Contract Documents and statutory
requirements. Release of the retainage will be processed in the ordinary course of business
within sixty (60) days following Final Acceptance of the Work by the Port provided that no notice
of lien has been given as provided in RCW 60.28, that no claims have been brought to the
attention of the Port, that the Port has no claims under this Contract, and that release of
retention has been duly authorized by the State. The following items must also be obtained
prior to release of retainage: pursuant to RCW 60.28, a certificate from the Department of
Revenue; pursuant to RCW 50.24, a certificate from the Department of Employment Security;
and appropriate information from the Department of Labor and Industries including approved
affidavits of wages paid for the Contractor and each subcontractor.

7.07 DISPUTED AMOUNTS

A.

Disputed amounts. If the Contractor believes it is entitled to payment for Work performed
during the prior calendar month in addition to the agreed-upon amount, the Contractor may
submit to the Port along with the approved Application for Payment, a separate written payment
request specifying the exact additional amount claimed to be due, the category in the Schedule
of Values to which the payment would apply, the specific Work for which additional payment is
sought, and an explanation of why the Contractor believes additional payment is due.
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7.08 EFFECT OF PAYMENT

A. Payment does not relieve Contractor of obligations. Payment to the Contractor of progress
payments or final payment does not relieve the Contractor from its responsibility for the Work or
its responsibility to repair, replace, or otherwise make good defective Work, materials or
equipment. Likewise, the making of a payment does not constitute a waiver of the Port’s right
to reject defective or non-conforming Work, materials, or equipment (even though they are
covered by the payment), nor is it a waiver of any other rights of the Port.

B. Acceptance of final payment waives claims. Acceptance of final payment by the Contractor, a
Subcontractor of any tier or a supplier shall constitute a waiver of claims except those
previously made in writing and identified as unsettled in Contractor’s final Application for
Payment.

C. Execution of Change Order waives claims. The execution of a Change Order shall constitute a
waiver of claims by the Contractor arising out of the Work to be performed or deleted pursuant
to the Change Order, except as specifically described in the Change Order.

7.09 LIENS

A. Contractor to discharge liens. The Contractor shall promptly pay (and secure the discharge of
any liens asserted by) all persons properly furnishing labor, equipment, materials or other items
in connection with the performance of the Work (including, but not limited to, any
Subcontractors of any tier).

ARTICLE 8 - CHANGES IN THE WORK
8.01 CHANGES IN THE WORK

A. Changes in the Work authorized. Without invalidating the Contract and without notice to the
Contractor’s surety, the Port may authorize changes in the Work after execution of the Contract,
including changes in the Contract Sum or Contract Time. Changes shall occur solely by
Change Order, Unilateral Change Directive, or Minor Change in Work. All changes in the Work
are effective immediately and the Contractor shall proceed promptly to perform the change,
unless otherwise provided in the Change Order or Directive.

B. Changes in the Work Defined.

1. A Change Order is a written instrument signed by the Port and Contractor stating their
agreement to a change in the Work and the adjustment, if any, in the Contract Sum and/or
Contract Time.

2. A Unilateral Change Directive is a written instrument issued by the Port to transmit new or
revised Drawings, issue additions or modifications to the Contract, furnish other direction
and documents adjustment, if any, to the Contract Sum and/or Contract Time. A Unilateral
Change Directive is signed only by the Port, without requiring the consent or signature of
the Contractor.

3. A Minor Change in the Work is a written order from the Port directing a change that does
not involve an adjustment to the Contract Sum or the Contract Time.

C. Request for Proposal: At any time, the Port may issue a Proposal Request directing the
Contractor to propose a change to the Contract Sum and/or Contract Time, if any, based on a
proposed change in the Work. The Contractor shall submit a responsive Change Order
proposal as soon as possible and no later than fourteen (14) days after receipt in which the
Contractor specifies in good faith the extent to which the Contract Sum and/or Contract Time
would change. All cost components shall be limited to the manner described in Section 8.02(B).
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If the Contractor fails to timely respond to a Proposal Request, the Port may issue the change
as a Unilateral Change Directive.

1. Fixed price method is default for Contractor Change Order proposal. When the Port has
requested that the Contractor submit a Change Order proposal, the Port may specify the
basis on which the Contract Sum will be adjusted by the Contractor. The Engineer’s
preference, unless otherwise indicated, is for changes in the Work to be priced using Lump
Sums or Unit Prices or on a time and material (Force Account) basis if unit pricing or lump
sums cannot be negotiated or determined. In all instances, however, proposed changes
shall include a not-to-exceed price for the change and shall be itemized for evaluation
purposes in accordance with Section 8.02(B), as requested by the Engineer.

2. The Port may accept or reject the Contractor's Change Order proposal, request further
documentation, or negotiate acceptable terms with the Contractor. If The Port and
Contractor reach agreement on the terms of any change in the Work, including any
adjustment in the Contract Sum or Contract Time, such agreement shall be incorporated in
a Change Order.

3. The Change Order shall constitute full payment and final settlement of all claims for time
and for direct, indirect, and consequential costs, including costs of delays, inconvenience,
disruption of schedule, or loss of efficiency or productivity, related to any Work either
covered or affected by the Change Order, or related to the events giving rise to the request
for equitable adjustment. The Port may reject a proposal, in which case the Port may either
not effectuate the change or issue a Unilateral Change Directive. The Port will not make
payment to the Contractor for any work until that work has been incorporated into an
executed Change Order.

D. Unforeseen Conditions: If the Contractor encounters conditions at the site that are (1)
subsurface or otherwise concealed physical conditions that differ materially from those indicated
in the Contract Documents or any soils reports made available by the Port to the Contractor or
(2) unknown physical conditions of an unusual nature that differ materially from those ordinarily
found to exist and generally recognized as inherent in construction activities of the character
provided for in the Contract Documents, the Contractor shall immediately provide oral notice to
the Engineer before conditions are disturbed, followed within 24 hours by an initial written
notice. The Contractor shall submit a detailed proposal no later than seven (7) days following
discovery of differing site conditions. The Engineer will promptly investigate these conditions
and, if the Engineer determines that they differ materially and cause an increase or decrease in
the Contractor’s cost or time required for, performance of any part of the Work, will establish a
change in the Contract Sum or Contract Time, or both, consistent with the requirements of the
Contract Documents. If the Contractor disputes the Engineer’s determination, the Contractor
may proceed as provided in the dispute resolution procedure (Article 11). No increase to the
Contract Sum or the Contract Time shall be allowed if the Contractor does not comply with the
contractual requirements or if the Contractor knew or reasonably should have known of the
concealed conditions prior to executing the Contract.

E. Proceed Immediately: Pending agreement on the terms of the Change Order or upon
determination of a differing site condition as defined in 8.01(D), the Engineer may direct
Contractor to proceed immediately with the change in the Work. Contractor shall not proceed
with any change in the Work until it has obtained the Engineer’s written approval and
documentation of the following:

1. The scope of work

2. An agreed upon maximum not-to-exceed amount

Project No. 101053.01 007200-21
Contract No. 070661



DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
SECTION 00 72 00 - GENERAL CONDITIONS

The method of final cost determination
Estimated time to complete the changed work.

As a change in the Work is performed, unless the parties have signed a written Change
Order to establish the cost of the change, the Contractor shall maintain an itemized
accounting of all costs related to the change based on the categories in Section 8.02(B)
and provide such data to the Port upon request. This includes, without limitation, invoices,
including freight and express bills, and other support for all material, equipment,
Subcontractor, and other charges related to the change and, for material furnished from
the Contractor’'s own inventory, a sworn affidavit certifying the actual cost of such material.
Failure to provide data to the Port within seven (7) days of a request constitutes a waiver of
any claim. The Port may furnish any material or equipment to the Contractor that it deems
advisable, and the Contractor shall have no claim for any costs or fee on such material or
equipment.

F. Procedure for Unilateral Change Directive. Whether or not the Port has rejected a Contractor’s
proposal, the Port may issue a Unilateral Change Directive and the Contractor shall promptly
proceed with the specified Work. If the Contractor disagrees with a Unilateral Change Directive,
the Contractor shall advise the Port in writing through a Change Order proposal within seven (7)
days of receipt. The Contractor’'s Change Order proposal shall reasonably specify the reasons
for any disagreement and the adjustment it proposes. Without this timely Change Order
proposal, the Contractor shall conclusively be deemed to have accepted the Port’s proposal.

G. Payment pending final determination of Force Account work. Pending final determination of the
total cost of Force Account Work, and provided that the Work to be performed under Force
Account is complete and any reservations of rights have been signed by the Port, the
Contractor may request payment for amounts not in dispute in the next Application for Payment
accompanied by documentation indicating the parties’ agreement. Work done on a Force
Account basis must be approved in writing on a daily basis by the Engineer or the Engineer’s
designee and invoices shall be submitted with an Application for Payment within sixty (60) days
of performance of the Work.

8.02 CHANGES IN THE CONTRACT SUM

A. Port to Decide How Changes are Measured. The Port may elect, in its sole discretion, how
changes in the Work will be measured for payment. Change in the Work may be priced on a
lump sum basis, through Unit Prices, as Force Account, or by another method documented in
the executed Change Order, Unilateral Change Directive or Minor Change in the Work.

B. Determination of Cost of Change. The total cost of any change in the Work, including a claim
under Article 11, shall not exceed the prevailing cost for the Work in the locality of the Project.
In all circumstances, the change in the Work shall be limited to the reasonable, actual cost of
the following components:

1. Direct labor costs: These are the actual labor costs determined by the number of
additional craft hours at their normal hourly rate necessary to perform a change in the
Work. The hourly cost of labor will be based upon the following:

a. Basic wages and fringe benefits: The hourly wage (without markup or labor burden)
and fringe benefits paid by the Contractor as established by the Washington
Department of Labor and Industries or contributed to labor trust funds as itemized
fringe benefits, whichever is applicable, not to exceed that specified in the applicable
“Intent to Pay Prevailing Wage,” for the laborers, apprentices, journeymen, and
foremen performing or directly supervising the change in the Work on site. These
wages do not include the cost of Contractor’'s project manager or superintendent or
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above, and the premium portion of overtime wages is not included unless pre-
approved in writing by the Port. Costs paid or incurred by the Contractor for vacations,
per diem, subsistence, housing, travel, bonuses, stock options, or discretionary
payments to employees are not separately reimbursable. The Contractor shall provide
to the Port copies of payroll records, including certified payroll statements for itself and
Subcontractors of any tier, upon the Port’s request.

b. Workers’ insurance: Direct contributions to the State of Washington as industrial
insurance; medical aid; and supplemental pension by class and rates established by
the Washington Department of Labor and Industries.

c. Federal insurance: Direct contributions required by the Federal Insurance
Compensation Act (FICA); Federal Unemployment Tax Act (FUTA); and State
Unemployment Compensation Act (SUCA).

2. Direct material costs: This is an itemization, including material invoices, of the quantity and
actual cost of additional materials necessary to perform the change in the Work. The cost
will be the net cost after all discounts or rebates, freight costs, express charges, or special
delivery costs, when applicable. No lump sum costs will be allowed unless approved in
advance by the Port.

3. Construction equipment usage costs: This is an itemization of the actual length of time
that construction equipment necessary and appropriate for the Work is used solely on the
changed Work times the applicable rental cost as established by the lower of the local
prevailing rates published in www.equipmentwatch.com, as modified by the AGC/WSDOT
agreement, or the actual rate paid to an unrelated third party. If more than one rate is
applicable, the lowest available rate will be utilized. Rates and quantities of equipment
rented that exceed the local fair market rental costs shall be subject to the Port’s prior
written approval. Total rental charges for equipment or tools shall not exceed 75% of the
fair market purchase value of the equipment or the tool. Actual, reasonable mobilization
costs are permitted if the equipment is brought to the site solely for the change in the
Work. Mobilization and standby costs shall not be charged for equipment already present
on the site.

The rates in effect at the time of the performance of the changed Work are the maximum
rates allowable for equipment of modern design and in good working condition and include
full compensation for furnishing all fuel, oil, lubrication, repairs, maintenance, and
insurance. No gas surcharges are payable. Equipment not of modern design and/or not in
good working condition will have lower rates. Hourly, weekly, and/or monthly rates, as
appropriate, will be applied to yield the lowest total cost.

4. Subcontractor costs: These are payments the Contractor makes to Subcontractors for
changed Work performed by Subcontractors. The Subcontractors’ cost of changed Work
shall be determined in the same manner as prescribed in this Section 8.02 and, among
other things, shall not include consultant costs, attorneys’ fees, or claim preparation
expenses.

5. Service provider costs: These are payments the Contractor makes to service providers for
changed Work performed by service providers. The service providers’ cost of changed
Work shall be determined in the same manner as prescribed in this Section 8.02.

6. Markup: This is the maximum total amount for overhead, profit and other costs, including
office, home office and site overhead (including purchasing, project manager,
superintendent, project engineer, estimator, and their vehicles and clerical assistants),
taxes (except for sales tax on the Contract Sum), warranty, safety costs, printing and
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copying, layout and control, quality control/assurance, small or hand tools (a tool that costs
$500 or less and is normally furnished by the performing contractor), preparation of as-built
drawings, impact on unchanged Work, Change Order and/or claim preparation, and delay
and impact costs of any kind (cumulative, ripple, or otherwise), added to the total cost to
the Port of any Change Order work. No markup shall be due, however, for direct
settlements of Subcontractor claims by the Port after Substantial Completion. The markup
shall be limited in all cases to the following schedule:

a. Direct labor costs -- 20% markup on the direct cost of labor for the party (Contractor or
Subcontractor) providing labor related to the change in the Work;

b. Direct material costs -- 20% markup on the direct cost of material for the party
(Contractor or Subcontractor) providing material related to the change in the Work;

c. Construction equipment usage costs -- 10% markup on the direct cost of equipment
for the party (Contractor or Subcontractor) providing equipment related to the change
in the Work;

d. Contractor markup on Subcontractor costs -- 10% markup for the Contractor on the
direct cost (excluding markup) of a change in the Work performed by Subcontractors
(and for Subcontractors, for a change in the Work performed by lower-tier
Subcontractors); and

e. Service provider costs -- 5% markup for the Contractor on the direct cost (excluding
markup) of a change in the Work performed by service providers.

The total summed markup of the Contractor and all Subcontractors of any tier shall not
exceed 30% of the direct costs of the change in the Work. If the markup would
otherwise exceed 30%, the Contractor shall proportionately reduce the markup for the
Contractor and all Subcontractors of any tier.

7. Cost of change in insurance or bond premium. This is defined as:

a. Contractor’s liability insurance: The actual cost (expressed as a percentage submitted
with the certificate of insurance provided under the Contract Documents and subject to
audit) of the Contractor’s liability insurance arising directly from the changed Work;
and

b. Public works bond: The actual cost (expressed as a percentage submitted under the
Contract Documents and subject to audit) of the Contractor’s performance and
payment bond arising directly from the changed Work.

Upon request, the Contractor shall provide the Port with supporting documentation
from its insurer or surety of any associated cost incurred. The cost of the insurance or
bond premium together shall not exceed 2.0% of the cost of the changed Work.

8. Unit Prices. If Unit Prices are specified in the Contract Documents or established by
agreement of the parties for certain Work, the Port may apply them to the changed Work.
Unit Prices shall include pre-agreed rates for material quantities and shall include
reimbursement for all direct and indirect costs of the Work, including overhead, profit,
bond, and insurance costs arising out of or related to the Unit Priced item. Quantities must
be supported by field measurement statements signed by the Port, and the Port shall have
access as necessary for quantity measurement. The Port shall not be responsible for not-
to-exceed limit(s) without its prior written approval.
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8.03 CHANGES IN THE CONTRACT TIME

A. Extension of the Contract Time. If the Contractor is delayed at any time in the commencement
or progress of the Work by events for which the Port is responsible, by unanticipated abnormal
weather (subject to Section 8.03(E) below), or by other causes not the fault or responsibility of
the Contractor that the Port determines may justify a delay in the Contract Time, then the
Contract Time shall be extended by Change Order for such reasonable time as the Port may
determine. In no event, however, shall the Contractor be entitled to any extension of time
absent proof of (1) delay to an activity on the critical path of the Project, or (2) delay
transforming an activity to the critical path, so as to actually delay the anticipated date of
Substantial Completion.

B. Allocation of responsibility for delay not caused by Port or Contractor. If a delay was not
caused by the Port, the Contractor, or anyone acting on behalf of any of them, the Contractor is
entitled only to an increase in the Contract Time but not an increase in the Contract Sum.

C. Allocation of responsibility for delay caused by Port. If a delay was caused by the Port or
someone acting on behalf of the Port and affected the critical path, the Contractor shall be
entitled to a change in the Contract Time and Contract Sum in accordance with Section 8.02.
The Contractor shall not recover damages, an equitable adjustment or an increase in the
Contract Sum or Contract Time from the Port, however, where the Contractor could reasonably
have avoided the delay. The Port is not obligated directly or indirectly for damages for any
delay suffered by a Subcontractor of any tier that does not increase the Contract Time.

D. Allocation of responsibility for delay caused by Contractor. If a delay was caused by the
Contractor, a Subcontractor of any tier, or anyone acting on behalf of any of them, the
Contractor is not entitled to an increase in the Contract Time or in the Contract Sum.

E. Adverse weather. If adverse weather is identified as the basis for a claim for additional time,
the claim shall be documented by data substantiating that weather conditions were abnormal for
the period of time, could not reasonably have been anticipated and had an adverse effect on
the critical path of construction, and that the Work was on schedule (or not behind schedule
through the fault of the Contractor) at the time the adverse weather conditions occurred.

Neither the Contract Time nor the Contract Sum will be adjusted for normal inclement weather.
For a claim based on adverse weather, the Contractor shall be eligible only for a change in the
Contract Time (but not a change in the Contract Sum) if the Contractor can substantiate that
there was significantly greater than normal inclement weather considering the full term of the
Contract Time.

F. Damages for delay. Inthe event the Contractor (including any Subcontractors of any tier) is
held to be entitled to damages from the Port for delay beyond the amount permitted in Section
8.02(B), the total combined damages to the Contractor and any Subcontractors of any tier for
each day of delay shall be limited to the same daily liquidated damage rate specified in the
Contract Documents due the Port for the Contractor’'s delay in achieving Substantial
Completion. By submitting a bid on the Work and executing the Contract, the Contractor
represents that these liquidated damages are a reasonable estimate of its loss.

G. Limitation on damages. The Contractor shall not be entitled to damages arising out of loss of
efficiency; morale, fatigue, attitude, or labor rhythm; constructive acceleration; home office
overhead; expectant under run; trade stacking; reassignment of workers; rescheduling of Work,
concurrent operations; dilution of supervision; learning curve; beneficial or joint occupancy;
logistics; ripple; season change; extended or increased overhead or general conditions; profit
upon damages for delay; impact damages including cumulative impacts; or similar damages.
Any effect that such alleged costs may have upon the Contractor or its Subcontractors of any
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tier is fully compensated through the markup on Change Orders paid through Section 8.02(B)
and any liquidated damages paid hereunder.

8.04 RESERVATION OF RIGHTS

A.

Reservations of rights void unless signed by Port. Reservations of rights will be deemed
waived and are void unless any reserved rights are described in detail and are signed by the
Contractor and the Port.

Procedure for unsigned reservations of rights. If the Contractor adds a reservation of rights not
signed by the Port to any Change Order, Unilateral Change Directive, Change Order proposal,
Application for Payment or any other document, all amounts and all Work therein shall be
considered disputed and not payable until costs are re-negotiated or the reservation is
withdrawn or changed in a manner satisfactory to and signed by the Port. If the Port makes
payment based on a document that contains a reservation of rights not signed by the Port, and
if the Contractor cashes such payment, then the reservation of rights shall be deemed waived,
withdrawn and of no effect.

8.05 UNIT PRICES

A.

Adjustment to Unit Prices. If Unit Prices are stated in the Contract Documents or subsequently
agreed upon, and if quantities originally contemplated are materially changed (less than eighty

percent (80%) or more than one hundred and twenty percent (120%) of the quantity estimated)
so that application of a Unit Price would be substantially unfair, the applicable Unit Price but not
the Contract Time shall be adjusted if the Port prospectively approves a Change Order revising
the Unit Price.

Procedure to change Unit Prices. The Contractor or Port may request a Change Order revising
a Unit Price by submitting information to support the change. A proposed change to a Unit
Price will be evaluated by the Port based on the change in cost resulting solely from the change
in quantity, any change in production rate or method as compared to the original plan, and the
share, if any, of fixed expenses properly chargeable to the item. If the Port and Contractor
agree on the change, a Change Order will be executed. If the parties cannot agree, the
Contractor shall comply with the dispute resolution procedures (Article 11).

ARTICLE 9 - SUSPENSION AND TERMINATION OF CONTRACT
9.01 PORT'’S RIGHT TO SUSPEND WORK

A.

Port may suspend the Work. The Port may at any time suspend the Work, or any part thereof,
by giving notice to the Contractor. The Work shall be resumed by the Contractor as soon as
possible, but no later than fourteen (14) days after the date fixed in a notice to resume the
Work. The Port shall reimburse the Contractor for appropriate and reasonable expenses
consistent with Section 8.02 incurred by the Contractor as a result of the suspension, except
where a suspension is the result of the Contractor repeatedly or materially failing to carry out or
correct the Work in accordance with the Contract Documents, and the Contractor shall take alll
necessary steps to minimize expenses.

Contractor obligations. During any suspension of Work, the Contractor shall take every
precaution to prevent damage to, or deterioration of, the Work. The Contractor shall be
responsible for all damage or deterioration to the Work during the period of suspension and
shall, at its sole expense, correct or restore the Work to a condition acceptable to the Port prior
to resuming Work.
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9.02 TERMINATION OF CONTRACT FOR CAUSE BY THE PORT

A.

Port may terminate for cause. If the Contractor is adjudged bankrupt or makes a general
assignment for the benefit of the Contractor’s creditors, if a receiver is appointed due to the
Contractor’s insolvency, or if the Contractor, in the opinion of the Port, persistently or materially
refuses or fails to supply enough properly skilled workmen or materials for proper completion of
the Contract, fails to make prompt payment to Subcontractors or suppliers for material or labor,
disregards laws, ordinances, or the instructions of the Port, fails to prosecute the Work
continuously with promptness and diligence, or otherwise materially violates any provision of
the Contract, then the Port, without prejudice to any other right or remedy, may terminate the
Contractor after giving the Contractor seven (7) days’ written notice (during which period the
Contractor shall have the right to cure).

Procedure following termination for cause. Following a termination for cause, the Port may take
possession of the Project site and all materials and equipment, and utilize such materials and
equipment to finish the Work. The Port may also exclude the Contractor from the Project
site(s). If the Port elects to complete all or a portion of the Work, it may do so as it sees fit. The
Port shall not be required to accept the lowest bid for completion of the Work and may choose
to complete all or a portion of the Work using its own work force. If the Port elects to complete
all or a portion of the Work, the Contractor shall not be entitled to any further payment until the
Work is finished. If the expense of finishing the Work, including compensation for additional
managerial and administrative services of the Port, exceeds the unpaid balance of the Contract
Sum, the excess shall be paid by the Contractor.

Port’s remedies following termination for cause. The Port may exercise any rights, claims or
demands that the Contractor may have against third persons in connection with the Contract,
and for this purpose the Contractor assigns and transfers to the Port all such rights, claims and
demands.

Inadequate termination for cause converted to termination for convenience. If, after the
Contractor has been terminated for cause, it is determined that inadequate “cause” for such
termination exists, then the termination shall be considered a termination for convenience
pursuant to Section 9.03.

9.03 TERMINATION OF CONTRACT FOR CONVENIENCE BY THE PORT

A.

Port may terminate for convenience. The Port may, at any time (without prejudice to any right
or remedy of the Port), terminate all or any portion of the Contract for the Port’s convenience
and without cause. The Contractor shall be entitled to receive payment consistent with the
Contract Documents only for Work properly executed through the date of termination, and costs
necessarily incurred by reason of the termination (such as the cost of settling and paying claims
arising out of the termination under subcontracts or orders), along with a fee of one percent
(1%) of the Contract Sum not yet earned on the whole or part of the Work. The total amount to
be paid to the Contractor shall not exceed the Contract Sum as reduced by the amount of
payments otherwise made. The Port shall have title to all Work performed through the date of
termination.

9.04 TERMINATION OF CONTRACT BY THE CONTRACTOR

A.

Contractor may terminate for cause. The Contractor may terminate the Contract if the Work is
stopped for a period of sixty (60) consecutive days through no act or fault of the Contractor or a
Subcontractor of any tier, for either of the following reasons:

1. Issuance of an order of a court or other public authority having jurisdiction that requires all
Work to be stopped; or
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2. An act of government, such as a declaration of national emergency that requires all Work
to be stopped.

Procedure for Contractor termination. If one of the reasons described in Section 9.04A exists,
the Contractor may, upon seven (7) days’ written notice to the Port (during which period the
Port has the opportunity to cure), terminate the Contract and recover from the Port payment for
Work executed through the date of termination in accordance with the Contract Documents and
for proven loss with respect to materials, equipment, tools, and construction equipment and
machinery, including reasonable overhead and profit on Work executed and direct costs
incurred by reason of such termination. The total recovery of the Contractor shall not exceed
the unpaid balance of the Contract Sum.

Contractor may stop the Work for failure of Port to pay undisputed amounts. The Contractor
may stop Work under the Contract if the Port does not pay undisputed amounts due and owing
to the Contractor within fifteen (15) days of the date established in the Contract Documents. If
the Port fails to pay undisputed amounts, the Contractor may, upon fifteen (15) additional days’
written notice to the Port, during which the Port can cure, stop the Work until payment of the
amount owing has been received. The Contract Time shall be extended appropriately, and the
Contract Sum shall be increased by the amount of the Contractor’s reasonable costs of shut-
down, delay and start-up.

9.05 SUBCONTRACT ASSIGNMENT UPON TERMINATION

A.

Subcontracts assigned upon termination. Each subcontract is hereby assigned by the
Contractor to the Port provided that:

1. The Port requests that the subcontract be assigned;

2. The assignment is effective only after termination by the Port and only for those
subcontracts that the Port accepts in writing; and

a. The assignment is subject to the prior rights of the surety, if any, under any bond
issued in accordance with the Contract Documents.

When the Port accepts the assignment of a subcontract, the Port assumes the Contractor’s
rights and obligations under the subcontract, but only for events and payment obligations that
arise after the date of the assignment.

ARTICLE 10 - BONDS

10.01

A.

CONTRACTOR PERFORMANCE AND PAYMENT BONDS

Contractor to furnish performance and payment bonds. Within ten (10) days following its
receipt of a notice of award, and as part of the Contract Sum, the Contractor shall secure and
furnish duly executed performance and payment bonds using the forms furnished by the Port.
The bonds shall be executed by a surety (or sureties) reasonably acceptable to the Port,
admitted and licensed in the State of Washington, registered with the Washington State
Insurance Commissioner, and possessing an A.M. Best rating of “A minus, FSC (6)” or better
and be authorized by the U.S. Department of the Treasury. Pursuant to RCW 39.08, the bonds
shall be in an amount equal to the Contract Sum, and shall be conditioned only upon the faithful
performance of the Contract by the Contractor within the Contract Time and upon the payment
by the Contractor of all taxes, fees, and penalties to the State of Washington and all laborers,
Subcontractors, and suppliers, and others who supply provisions, equipment, or supplies for the
performance of the Work covered by this Contract. The bonds shall be signed by the person or
persons legally authorized to bind the Contractor.
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Port may notify surety. If the Port makes or receives a claim against the Contractor, the Port
may, but is not obligated to, notify the Contractor's surety of the nature and amount of the claim.
If the claim relates to a possibility of a Contractor’s default, the Port may, but is not obligated to,
notify the surety and request the surety’s assistance in resolving the controversy.

ARTICLE 11 - DISPUTE RESOLUTION

11.01

A.

NOTICE OF PROTEST AND CLAIM

Dispute resolution procedure mandatory. All claims, direct or indirect, arising out of, or relating
to, the Contract Documents or the breach thereof, shall be decided exclusively by the following
alternative dispute resolution procedure unless the parties mutually agree otherwise. If the Port
and Contractor agree to a partnering process to assist in the resolution of disputes, the
partnering process shall occur prior to, and not be in place of, the mandatory dispute resolution
procedures set forth below.

Notice of protest defined. Except for claims requiring notice before proceeding with the affected
Work as otherwise described in the Contract Documents, the Contractor shall provide
immediate oral notice of protest to the Engineer prior to performing any disputed Work and shall
submit a written notice of protest to the Port within seven (7) days of the occurrence of the
event giving rise to the protest that includes a clear description of the event(s). The protest
shall identify any point of disagreement, those portions of the Contract Documents believed to
be applicable, and an estimate of quantities and costs involved. When a protest relates to cost,
the Contractor shall keep full and complete records and shall permit the Port to have access to
those records at any time as requested by the Port.

Claim defined. A claim is a demand by one of the parties seeking adjustment or interpretation
of the Contract terms, payment of money, extension of time or other relief with respect to the
terms of the Contract Documents. The term “claim” also includes all disputes and matters in
guestion between the Port and Contractor arising out of or relating to the Contract Documents.
Claims must be initiated in writing and include a detailed factual statement and clear description
of the claim providing all necessary dates, locations and items of Work, the date or dates on
which the events occurred that give rise to the claim, the names of employees or
representatives knowledgeable about the claim, the specific provisions of the Contract
Documents that support the claim, any documents or oral communications that support the
claim, any proposed change in the Contract Sum (showing all components and calculations)
and/or Contract Time (showing cause and analysis of the resultant delay in the critical path),
and all other data supporting the claim. Claims shall also be submitted with a statement
certifying, under penalty of perjury, that the claim as submitted is made in good faith, that the
supporting cost and pricing data are true and accurate to the best of Contractor’s knowledge
and belief, that the claim is fully supported, and that the amount requested accurately reflects
the adjustment in the Contract Sum or Contract Time for which Contractor believes the Port is
liable. A claim shall be deemed to include all changes, direct and indirect, in cost and in time to
which the Contractor and Subcontractors of any tier are entitled and may not contain
reservations of rights without the Port’s written approval; any unapproved reservations of rights
shall be without effect.

Claim procedure. The Contractor shall submit a written claim within thirty (30) days of providing
written notice of protest. The Contractor may delay submitting supporting data by an additional
thirty (30) days if it notifies the Port in its claim that substantial data must be assembled. Any
claim of a Subcontractor of any tier may be brought only through, and after review by and
concurrence of, the Contractor.

Failure to comply with notice of protest and claim requirements waives claims. Any notice of
protest by the Contractor and any claim of the Contractor, whether under the Contract or
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11.02

otherwise, must be made pursuant to and in strict accordance with the applicable provisions of
the Contract. Failure to properly and timely submit a notice of protest or to timely submit a
claim shall waive the claim. No act, omission, or knowledge, actual or constructive, of the Port
shall waive the requirement for timely written notice of protest and a timely written claim unless
the Port and the Contractor sign an explicit, unequivocal written waiver approved by the Port.
The Contractor expressly acknowledges and agrees that the Contractor’s failure to timely
submit required notices of protest and/or timely submit claims has a substantial impact upon
and prejudices the Port. For the purpose of calculating time periods, an “event giving rise to a
claim,” among other things, is not a Request for Information but rather is a response that the
Contractor believes would change the Contract Sum and/or Contract Time.

False claims. The Contractor shall not make any fraudulent misrepresentations, concealments,
errors, omissions, or inducements to the Port in the formation or performance of the Contract. If
the Contractor or a Subcontractor of any tier submits a false or frivolous claim to the Port, which
for purposes of this Section 11.01(F) is defined as a claim based in whole or in part on a
materially incorrect fact, statement, representation, assertion, or record, the Port shall be
entitled to collect from the Contractor by offset or otherwise (without prejudice to any right or
remedy of the Port) any and all costs and expenses, including investigation and consultant
costs, incurred by the Port in investigating, responding to, and defending against the false or
frivolous claim.

Compliance with lien and retainage statutes required. If a claim relates to or is the subject of a
lien or retainage claim, the party asserting the claim may proceed in accordance with applicable
law to comply with the notice and filing deadlines prior to resolution of the claim by mediation or
by litigation.

Performance required pending claim resolution. Pending final resolution of a claim, the
Contractor shall continue to perform the Contract and maintain the Progress Schedule, and the
Port shall continue to make payments of undisputed amounts due in accordance with the
Contract Documents.

MEDIATION

Claims must be subject to mediation. At any time following the Port’s receipt of a written claim,
the Port may require that an officer of the Contractor and the Port’s designee (all with authority
to settle) meet, confer, and attempt to resolve a claim. If the claim is not resolved during this
meeting, the claim shall be subject to mandatory mediation as a condition precedent to the
initiation of litigation. This requirement can be waived only by an explicit, written waiver signed
by the Port and the Contractor.

Mediation procedure. A request for mediation shall be filed in writing with the other party to the
Contract, and the parties shall promptly attempt to agree upon a mediator. If the parties have
not reached agreement within thirty (30) days of the request, either party may file the request
with the American Arbitration Association or such other alternative dispute resolution service to
which the parties mutually agree, with a copy to the other party, and the mediation shall be
administered by the American Arbitration Association (or other agreed service). The parties to
the mediation shall share the mediator’'s fee and any filing fees equally. The mediation shall be
held in Pierce County, Washington unless another location is mutually agreed upon.
Agreements reached in mediation shall be enforceable as settlement agreements in any court
having jurisdiction thereof. Unless the Port and the Contractor mutually agree in writing
otherwise, all claims shall be considered at a mediation session that shall occur prior to Final
Completion.
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11.03

A.

LITIGATION

Claims not resolved by mediation are subject to litigation. Claims not resolved through
mediation shall be resolved by litigation unless the parties mutually agree otherwise. The
venue for any litigation shall be Pierce County, Washington. The Contractor may bring no
litigation on claims unless such claims have been properly raised and considered in the
procedures of this Article 11. The Contractor must demonstrate in any litigation that it complied
with all requirements of this Article.

Litigation must be commenced promptly. All unresolved claims of the Contractor shall be
waived and released unless the Contractor has complied with the requirements of the Contract
Documents, and litigation is served and filed within 180 days of the date of Substantial
Completion approved in writing by the Port or termination of the Contract. The pendency of
mediation (the time period between receipt by the non-requesting party of a written mediation
request and the date of mediation) shall toll these deadlines until the earlier of the mediator
providing written notice to the parties of impasse or thirty (30) days after the date of the
mediation session.

Port not responsible for attorneys’ fees. Neither the Contractor nor a Subcontractor of any tier,
whether claiming under a bond or lien statute or otherwise, shall be entitled to attorneys’ fees
directly or indirectly from the Port (but may recover attorneys’ fees from the bond or statutory
retainage fund itself to the extent allowable under law).

Port may join Contractor in dispute. The Port may join the Contractor as a party to any litigation
or arbitration involving the alleged fault, responsibility, or breach of contract of the Contractor or
Subcontractor of any tier.

ARTICLE 12 - MISCELLANEOUS

12.01

A.

12.02

GENERAL

Rights and remedies are cumulative. The rights and remedies of the Port set forth in the
Contract Documents are cumulative and in addition to and not in limitation of any rights and
remedies otherwise available to the Port. The pursuit of any remedy by the Port shall not be
construed to bar the Port from the pursuit of any other remedy in the event of similar, different,
or subsequent breaches of this Contract. All such rights of the Port shall survive completion of
the Project or termination of the Contractor.

Reserved rights do not give rise to duty. The rights reserved or possessed by the Port to take
any action shall not give rise to a duty for the Port to exercise any such right.

WAIVER

Waiver must be in writing and authorized by Port. Waiver of any provisions of the Contract
Documents must be in writing and authorized by the Port. No other waiver is valid on behalf of
the Port.

Inaction or delay not a waiver. No action, delay in acting, or failure to act by the Port shall
constitute a waiver of any right or remedy of the Port, or constitute an approval or acquiescence
of any breach or defect in the Work. Nor shall any delay or failure of the Port to act waive or
otherwise prejudice the right of the Port to enforce a right or remedy at any subsequent time.

Claim negotiation not a waiver. The fact that the Port and the Contractor may consider,
discuss, or negotiate a claim that has or may have been defective or untimely under the
Contract shall not constitute a waiver of the provisions of the Contract Documents unless the
Port and the Contractor sign an explicit, unequivocal waiver.
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12.03

A.

12.04

12.05

12.06

12.07

12.08

GOVERNING LAW

Washington law governs. This Contract and the rights and duties of the parties hereunder shall
be governed by the internal laws of the State of Washington, without regard to its conflict of law
principles.

COMPLIANCE WITH LAW

Contractor to comply with applicable laws. The Contractor shall at all times comply with all
applicable Federal, State and local laws, ordinances, and regulations. This compliance shall
include, but is not limited to, the payment of all applicable taxes, royalties, license fees,
penalties, and duties.

Contractor to provide required notices. The Contractor shall give notices required by all
applicable Federal, State, and local laws, ordinances and regulations bearing on the Work.

Contractor to confine operations at site to permitted areas. The Contractor shall confine
operations at the Project site to areas permitted by applicable laws, ordinances, permits, rules
and regulations, and lawful orders of public authorities and the Contract Documents.

ASSIGNMENT

Assignment. The Port and Contractor respectively bind themselves, their partners, successors,
assigns and legal representatives to the other party and to the partners, successors, assigns
and legal representatives of such other party. The Contractor may not assign, transfer, or
novate all or any portion of the Contract, including but not limited to any claim or right to the
Contract Sum, without the Port’s prior written consent. If the Contractor attempts to make an
assignment, transfer, or novation without the Port’s consent, the assignment shall be of no
effect, and Contractor shall nevertheless remain legally responsible for all obligations under the
Contract. The Contractor also shall not assign or transfer to any third party any claims it may
have against the Port arising under the Contract or otherwise related to the Project.

TIME LIMIT ON CAUSES OF ACTION

Time limit on causes of action. The Port and Contractor shall commence all causes of action,
whether in contract, tort, breach of warranty or otherwise, against the other arising out of or
related to the Contract in accordance with the requirements of the dispute resolution procedure
set forth in Article 11 of these General Conditions, within the time period specified by applicable
law, and within the time limits identified in the Contract Documents. The Contractor waives all
claims and causes of action not commenced in accordance with this Section 12.06.

SERVICE OF NOTICE

Notice. Written notice under the Contract Documents by either the Contractor or Port may be
served on the other party by personal service, electronic or facsimile transmission, or delivery
service to the last address provided in writing to the other party. For the purpose of measuring
time, notice shall be deemed to be received by the other party on the next business day
following the sender’s electronic or facsimile transmittal or delivery by delivery service.

RECORDS

Contractor and Subcontractors to maintain records and cooperate with Port audit. The
Contractor and Subcontractors of any tier shall maintain books, ledgers, records, documents,
estimates, bids, correspondence, logs, schedules, emails, and other tangible and electronic
data and evidence relating or pertaining to costs and/or performance of the Contract (“records”)
to such extent and in such detail as will properly reflect and fully support compliance with the
Contract Documents and with all costs, charges and other amounts of whatever nature. The
Contractor shall preserve these records for a period of six (6) years following the date of Final
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Acceptance under the Contract. Within seven (7) days of the Port’s request, both during the
Project and for six (6) years following Final Acceptance, the Contractor and Subcontractors of
any tier shall make available at their office during normal business hours all records for
inspection, audit and reproduction (including electronic reproduction) by the Port or its
representatives; failure to fully comply with this requirement shall constitute a material breach of
contract and a waiver of all claims by the Contractor and Subcontractors of any tier.

Rights under RCW 42.56. The Contractor agrees, on behalf of itself and Subcontractors of any
tier, that any rights under Chapter 42.56 RCW will commence at Final Acceptance, and that the
invocation of such rights at any time by the Contractor or a Subcontractor of any tier, or their
respective representatives, shall initiate an equivalent right to disclosures from the Contractor
and Subcontractors of any tier for the bengfit of the Port.

STATUTES

Contractor to comply with Washington statutes. The Contractor shall abide by the provisions of
all applicable statutes, regulations, and other laws. Although a number of statutes are
referenced in the Contract Documents, these references are not meant to be and are not a
complete list.

1. Pursuant to RCW 39.06, “Registration, Licensing of Contractors,” the Contractor shall be
registered and licensed as required by the laws of the State of Washington, including but
not limited to RCW 18.27, “Registration of Contractors,” and shall satisfy all State of
Washington bonding and insurance requirements. The Contractor shall also have a
current state unified business identifier number; have industrial insurance coverage for the
Contractor’'s employees working in Washington as required by Title 51 RCW; have an
employment security department number as required by Title 50 RCW; have a state excise
tax registration number as required in Title 82 RCW, and; not be disqualified from bidding
on any public works contract under RCW 39.06.010 (unregistered or unlicensed
contractors) or RCW 39.12.065(3) (prevailing wage violations).

The Contractor shall comply with all applicable provisions of RCW 49.28, “Hours of Labor.”

3. The Contractor shall comply with pertinent statutory provisions relating to public works of
RCW 49.60, “Discrimination.”

4. The Contractor shall comply with pertinent statutory provisions relating to public works of
RCW 70.92, “Provisions in Buildings for Aged and Handicapped Persons,” and the
Americans with Disabilities Act.

5.  Pursuant to RCW 50.24, “Contributions by Employers,” in general and RCW 50.24.130 in
particular, the Contractor shall pay contributions for wages for personal services performed
under this Contract or arrange for an acceptable bond.

6. The Contractor shall comply with pertinent provisions of RCW 49.17, “Washington
Industrial Safety and Health Act,” and Chapter 296-155 WAC, “Safety Standards for
Construction Work.”

7. Pursuant to RCW 49.70, “Worker and Community Right to Know Act,” and WAC 296-62-
054 et seq., the Contractor shall provide to the Port and have copies available at the
Project site, a workplace survey or material safety data sheets for all “hazardous”
chemicals under the control or use of Contractor or any Subcontractor of any tier.

8. All products and materials incorporated into the Project as part of the Work shall be
certified as “asbestos-free” and “lead-free” by United States standards, and shall also be
free of all hazardous materials or substances. At the completion of the Project, the
Contractor shall submit certifications of asbestos-free and of lead-free materials certifying
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that all materials and products incorporated into the Work meet the requirements of this
Section, and shall also certify that materials and products incorporated into the Work are
free of hazardous materials and substances.

END OF SECTION
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PART 1 - GENERAL
1.01 RELATED WORK DESCRIBED ELSEWHERE

A. The provisions and intent of the Contract, including the General and Supplemental Conditions
apply to this work as if specified in this section. Work related to this section is described
throughout these Specifications.

1.02 SUBMITTAL REQUIREMENTS

A. Evidence of the required insurance within 10 days of the issued Notice of Award to the
Contractor.

B. Updated evidence of insurance as required until final completion.
1.03 CONTRACTOR LIABILITY INSURANCE

A. The Contractor shall secure and maintain until Final Completion, at its sole cost and expense,
the following insurance in carriers reasonably acceptable to the Port, licensed in the State of
Washington, registered with the Washington State Insurance Commissioner, and possessing an
A.M. Best rating of “A-, FSC (6)” or better.

B. The Port of Tacoma (Port) and the Northwest Seaport Alliance (NWSA) will be included as an
additional insured(s) for both ongoing and completed operations by endorsement to the policy
using 1ISO Form CG 20 10 11 85 or forms CG 20 10 03 97 and CG 20 37 10 01 (or equivalent
coverage endorsements). The inclusion of the Port and the NWSA as an additional insured(s)
shall not create premium liability for the Port.

Also, by endorsement to the policy, there shall be:
1. An express waiver of subrogation in favor of the Port and the NWSA,;

2. An endorsement stating that the Contractor’s policy is primary and not contributory with
any insurance carried by the Port and the NWSA.

C. If the Contractor, Supplier or Subcontractor’s will perform any work requiring the use of a
licensed professional per RCW 18 the Contractor shall provide evidence to the Port of
professional liability insurance in amounts not less than $1,000,000.

D. This insurance shall cover all of the Contractors’ operations of whatever nature connected in
any way with the Contract, including any operations performed by the Contractor’s
Subcontractors of any tier. It is the obligation of the Contractor to ensure that all
Subcontractors (at whatever level) carry a similar program that provides the identified
types of coverage, limits of liability, inclusion of the Port and the NWSA as additional
insured(s), waiver of subrogation. The Port reserves the right to reject any insurance policy
as to company, form, or substance. Contractor’s failure to provide or the Port’'s acceptance of
the Contractor’s certificate of insurance does not waive the Contractor’s obligation to comply
with the insurance requirements of the Contract as specifically described below:

1. Commercial General Liability Insurance on an Occurrence Form Basis including but not
limited to:

a. Bodily Injury Liability;

b. Property Damage Liability;

c. Contractual Liability;

d. Products - Completed Operations Liability;
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e. Personal Injury Liability;
f. By endorsement to the policy, not exclude work within fifty feet of any railroad track.
2.  Comprehensive Automobile Liability including but not limited to:
Bodily Injury Liability;
Property Damage Liability;

a
b

c. Personal Injury Liability;

d. Owned and Non-Owned Automobile Liability; and
e

Hired and Borrowed Automobile Liability.

3. Contractor’s Pollution Liability (CPL) covering claims for bodily injury, property damage and
cleanup costs and environmental damages from pollution conditions arising from the
performance of covered operations.

a. If the Work involves remediation or abatement of regulated waste to include but not
limited to: asbestos containing materials, lead containing products, mercury, PCB,
underground storage tanks or other hazardous materials or substances, the CPL
policy shall not exclude such coverage or a specific policy covering such exposure
shall be required from the Contractor and all Subcontractors performing such Work.

b. If the Work involves transporting regulated materials or substances or waste, a
separate policy or endorsement to the CPL policy specifically providing coverage for
liability and cleanup arising from an upset of collision during transportation of
hazardous materials or substances shall be required from the Contractor and all
Subcontractors performing such Work.

c. ltis preferred that CPL insurance shall be on a true occurrence form without a sunset
clause. However, if CPL insurance is provided on a Claims Made basis, the policy
shall have a retroactive date prior to the start of this project and this insurance shall be
kept in force for at least three years after the final completion of this project.
Alternatively, the contractor at its option may provide evidence of extended reporting
period of not less than three (3) years in its place. The Contractor shall be responsible
for providing the Port with certificates of insurance each year evidencing this coverage.

d. The Port and the NWSA shall be named as an Additional Insured(s) on the CPL policy.

E. Except where indicated above, the limits of all insurance required to be provided by the
Contractor shall be not less than $2,000,000 for each occurrence. However, coverage in the
amounts of these minimum limits shall not be construed as to relieve the Contractor from
liability in excess of such limits. The Additional Insured endorsement shall NOT be limited to the
amounts specified by this contract unless expressly waived in writing by the Port.

F. Contractor shall certify that its operations are covered by the Washington State Worker's
Compensation Fund. The Contractor shall provide its Account Number or, if self-insured, its
Certificate of Qualification Number. The Contractor shall also provide evidence of Stop-Gap
Employers’ Liability Insurance.

G. The Contractor shall furnish within ten (10) days following issuance of the Notice of Award a
certificate of insurance satisfactory to the Port evidencing that insurance in the types and
minimum amounts required by the Contract Documents has been secured. The Certificate of
Insurance shall be signed by an authorized representative of the insurer together with a copy of
the endorsement, which shows that the Port and the NWSA is named as additional insured.
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H.

Contractor shall provide at least forty-five (45) days prior written notice to the Port of any
termination or material change or ten (10) days notice in the case of non-payment of
premium(s).

If the Contractor is required to make corrections to the Work after Final Completion, the
Contractor shall obtain at its own expense, prior to the commencement of any corrective work,
insurance coverage as required by the Contract Documents, which coverage shall be
maintained until the corrections to the Work have been completed and accepted by the Port.

1.04 BUILDER’S RISK INSURANCE

A.

Until Final Completion of the Work, the construction Work is at the risk of the Contractor and no
partial payment shall constitute acceptance of the Work or relieve the Contractor of
responsibility of completing the Work under the Contract.

Whenever the estimated cost of the Work is less than $25,000,000, the Port will purchase and
maintain, in a company or companies lawfully authorized and admitted to do business in
Washington, property insurance written on a builder’s risk “all-risk” including Earthquake and
Flood with applicable sub-limits, or equivalent policy form to cover the course of construction in
the amount of the full insurable value thereof. This property insurance shall be maintained,
unless otherwise provided in the Contract Documents or otherwise agreed in writing by all
persons and entities who are beneficiaries of such insurance, until final payment has been
made or until no person or entity other than the Port has an insurable interest in the property,
whichever is later. This insurance shall include interests of the Port, the Contractor, and
Subcontractors of any tier on the Project. There may be some differences between this Section
and the builder’s risk insurance secured by the Port; therefore, the Contractor shall provide an
“installation floater” or similar property coverage for materials not yet installed, whether stored
on site or off site or in transit, and the Contractor shall obtain property coverage for all
Contractor-owned equipment and tools-each loss may be subject to a deductible. Losses up to
the deductible amount shall be the responsibility of the Contractor. All tools and equipment not
intended as part of the construction or installation will be the sole responsibility of the
Contractor.

PART 2 - PRODUCTS - NOT USED
PART 3 - PRODUCTS - NOT USED

END OF SECTION
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PART 1 - GENERAL
1.01 PREVAILING AND OTHER REQUIRED WAGES

A.

The Contractor shall pay (and shall ensure that all Subcontractors of any tier pay) all prevailing
wages and other wages (such as Davis-Bacon Act wages) applicable to the Project.

Pursuant to RCW 39.12, “Prevailing Wages on Public Works,” no worker, laborer, or mechanic
employed in the performance of any part of the Work shall be paid less than the “prevailing rate
of wage” in effect as of the date that bids are due.

1. Based on the bid submittal deadline for this project, the applicable effective date for
prevailing wages for this project is March 3rd, 2017.

The State of Washington prevailing wage rates applicable for this public works project, which is
located in Pierce County, may be found at the following website address of the Department of
Labor and Industries:

https://fortress.wa.gov/Ini/wagelookup/prvWagelookup.aspx

The schedule of the prevailing wage rates is made a part of the Contract Documents by
reference as though fully set forth herein; and a copy of the applicable prevailing wage rates are
also available for viewing at the Port Administration Building, located at One Sitcum Plaza,
Tacoma, WA 98421 (253-383-5841). Upon request to the Procurement Department at
procurement@portoftacoma.com, the Port will email or mail a hard copy of the applicable
Journey Level prevailing wages for this project.

Questions relating to prevailing wage data should be addressed to the Industrial Statistician.

Mailing Address: Washington State Department of Labor and Industries
Prevailing Wage Office
P.O. Box 44540
Olympia, WA 98504

Telephone: (360) 902-5335

Facsimile: (360) 902-5300

1. If there is any discrepancy between the attached or provided schedule of prevailing wage
rates and the published rates applicable under WAC 296-127-011, or if no schedule is
attached, the applicable published rates shall apply with no increase in the Contract Sum.
It is the Contractor’s responsibility to ensure that the correct prevailing wage rates are paid.

Statement to Pay Prevailing Wages

1. Prior to any payment being made by the Port under this Contract, the Contractor, and each
Subcontractor of any tier, shall file a Statement of Intent to Pay Prevailing Wages under
oath with the Port and certified by the Director of Labor and Industries.

2. The statement shall include the hourly wage rate to be paid to each classification of
workers entitled to prevailing wages, which shall not be less than the prevailing rate of
wage, and the estimated number of workers in each classification employed on the Project
by the Contractor or a Subcontractor of any tier, as well as the Contractor’s contractor
registration number and other information required by the Director of Labor and Industries.
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3. The statement, and any supplemental statements, shall be filed in accordance with the
requirements of the Department of Labor and Industries. No progress payment shall be
made until the Port receives such certified statement.

G. The Contractor shall post in a location readily visible to workers at the Project site (1) a copy of
the Statement of Intent to Pay Prevailing Wages approved by the Industrial Statistician of the
Department of Labor and Industries and (2) the address and telephone number of the Industrial
Statistician of the Department of Labor and Industries to whom a complaint or inquiry
concerning prevailing wages may be directed.

H. If a State of Washington prevailing wage rate conflicts with another applicable wage rate (such
as Davis-Bacon Act wage rate) for the same labor classification, the higher of the two shall
govern.

I. Pursuant to RCW 39.12.060, if any dispute arises concerning the appropriate prevailing wage
rate for work of a similar nature, and the dispute cannot be adjusted by the parties in interest,
including labor and management representatives, the matter shall be referred for arbitration to
the Director of the Department of Labor and Industries, and his or her decision shall be final and
conclusive and binding on all parties involved in the dispute.

J. Immediately following the end of all work completed under this Contract, the Contractor, and
each Subcontractor of any tier, shall file an approved Affidavit of Wages Paid with the L&l.

K. The Contractor shall defend (at the Contractor’s sole cost, with legal counsel approved by Port),
indemnify and hold the Port harmless from all liabilities, obligations, claims, demands,
damages, disbursements, lawsuits, losses, fines, penalties, costs and expenses, whether direct,
indirect, including but not limited to attorneys’ fees and consultants’ fees and other costs and
expenses, from any violation or alleged violation by the Contractor or any Subcontractor of any
tier of RCW 39.12 (“Prevailing Wages on Public Works”") or Chapter 51 RCW (“Industrial
Insurance”), including but not limited to RCW 51.12.050.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION
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PART 1 - GENERAL
1.01 REQUIREMENTS APPLICABLE PORT-WIDE

A. The Contractor shall submit prior to the start of work a list of emergency contact numbers for
itself and subcontractors, suppliers and manufacturer representatives. Each person on the
project site shall have a valid identification card that is tamper proof with laminated photo
identification such as one of the following:

1. State-issued Driver’s license (also required if driving a vehicle)
Card issued by a governmental agency
Passport

Identification card issued by the Port of Tacoma

o~ w N

Pacific Maritime Association card, or
6. Labor organization identification card
B. Identification cards shall be visible while on the work site or easily displayed when requested.
1.02 TRANSPORTATION WORKER IDENTIFICATION CARD (TWIC) SUMMARY

A. TWIC is required for all personnel needing unescorted access to secure and restricted areas of
Port facilities subject to 33 CFR 105, including truckers, surveyors, construction personnel, and
delivery personnel. Secure areas are those areas with security measures for access control in
accordance with a Coast Guard approved security plan; restricted areas are those areas within
a secure area that require increased limited access and a higher degree of security protection.
New terminals under construction prior to terminal operations may not be designated secure
areas. Construction on existing maritime transportation facilities and punchlist or other type of
work requirements on facilities that have been certified under 33 CFR will require a TWIC.

B. Contractors should allow for application and enrollment for the security threat assessment and
issuance of TWIC when submitting a bid.

1.03 ESCORTING

A. To access restricted Port facilities, all un-credentialed individuals must be accompanied by a
person who has been issued a TWIC and trained as an escort.

B. For more information, refer to the Port Security website at:
http://www.portoftacoma.com/Page.aspx?cid=3597

C. For project specific information, refer to 01 14 00 - Work Restrictions.
1.04 ELIGIBILITY FOR TWIC

A. Refer to the Transportation Worker Identification Credential website at:
https://twicprogram.tsa.dhs.gov/TWICWebApp for information on eligibility and applying for
TWIC.

1.05 TWIC USE AND DISPLAY

A. Each worker granted unescorted access to secure areas of a facility or vessel must present
their cards to authorized personnel, who will compare the holder to his or her photo, inspect
security features on the TWIC and evaluate the card for signs of tampering. The Coast Guard
will verify TWIC’s when conducting vessel and facility inspections and during spot checks using
hand-held scanners, ensuring credentials are valid.
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DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
SECTION 00 73 63 - SECURITY REQUIREMENTS

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 10 00 - SUMMARY

PART 1 - GENERAL
1.01 SCOPE

A. The accompanying Drawings and Specifications show and describe the location and type of
Work to be performed under this project. Work is more specifically defined on the drawings
listed in Section 00 01 15.

1. The Work under this contract is to provide, furnish and install all labor, materials and
equipment required to complete the work, installed, tested, and ready for use, and as
described in these documents.

2. The Radiation Portal Monitor Project Straddle Carrier Portal Booth Replacement consists
of:

a. Removal and salvage of the existing CBP modular booth and related items
b. Modification, expansion, of the existing concrete foundation
Installation of the new CBP modular booth (Provided by others) and related items

d. Installation of a new pumped sanitary sewer system including manhole, pump and
pressure drain line

e. Installation of domestic water line
f. Revisions and installation of electrical and communications lines
1.02 LOCATION
A. The work is located at:
Port of Tacoma

Pierce County Terminal
Tacoma, WA

1.03 WORK PERFORMED UNDER SEPARATE CONTRACTS

A. The Contractor shall, by way of the Engineer, familiarize itself with other contracts which have
been awarded, about to be awarded or are in progress in the same or immediate area. The
Contractor shall coordinate the progress of its work with the established schedules for
completion and phasing.

1. Straddle Carrier Portal Project

a. This project includes the installation of the related portal monitors. Communications
lines from this project will connect to the booth as shown on the project documents.

1.04 PROVIDED MATERIALS
A. Department of Nuclear Defense will furnish the Contractor with the following material:
1. Modular Booth
PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 14 00 - WORK RESTRICTIONS

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. This Section specifies work sequence and constraints.

B. The purpose of the milestones, sequence and limitations of construction are to ensure that the
Contractor understands the requirements and limitations on its work by the specific
characteristics of the Contract, schedules and conducts work in a manner consistent with
achieving these purposes, and complies with the construction schedule, the specific sequence,
constraints, milestones and limitations of work specified.

C. Sequence of construction: Plan the sequence of construction to accommodate all the
requirements of the specifications. The Contract Price shall include all specified requirements
as described in this Section.

1.02 CONTRACTOR ACCESS AND USE OF PREMISES
A. Activity Regulations

1. Ensure Contractor personnel deployed to the project become familiar with and follow all
regulations or restrictions established by the Engineer.

B. Occupied Site

1. The Contractor will be working within a site which will be occupied during construction.
The work area is adjacent to an operating intermodal rail yard and truck transfer zone.
Work will be accomplished adjacent to active rail lines, operating straddle carriers and over
the road trucks. All necessary precautions for safe work zones shall be established and
maintained by the contractor in coordination with the Engineer and Terminal Operator.

2. Protect materials and equipment in areas adjoining the immediate work area.
C. Working Facility

1. The Facility will remain in operation for the duration of construction. The Contractor shall
conduct all items of the Work in such a manner as to prevent interference with the normal
operations of the Facility.

TWIC credentials are required for work at this Facility. See section 00 73 63.
TWIC Escorting Requirements:
a. Site specific escort training must be completed by the Terminal Safety Officer.

b. Training must be requested a minimum of three days in advance of the need for
escort.

D. Work Site Regulations

1. Keep within the limits of work and assigned avenues of ingress and egress. Do not enter
any areas outside the designated work location unless previously approved by the
Engineer. The Contractor must comply with the following conditions:

a. Restore all common areas to a clean and useable condition that permits the
resumption of Tenant operations after the Contractor ceases daily work.

b. Be responsible for control and security of Contractor-owned equipment and materials
at the work site. Report to Port Security (phone (253) 383-9472) any
missing/lost/stolen property.
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 14 00 - WORK RESTRICTIONS

c. Ensure all materials, tools and equipment will be removed from the site or secured
within the designated laydown area at the end of each shift.

1.03 CONSTRAINTS - GENERAL
A. Constraints for Work at Site
1. Site Constraints:

a. Transfer area operations must remain unobstructed between the hours of 7:00 am and
5:00 pm.

b. At no time shall work under this contract obstruct rail operations.

c. Site access shall not be prevented on adjacent access roads. Limited restrictions in
one lane with the use of flaggers is acceptable.

2. Electrical Work Constraints:
a. All equipment must be appropriately Locked and Tagged out when disconnected.

b. Coordinate any electrical disruptions with the Engineer a minimum of 3 days in
advance of the need for the disruption.

3. Other:

a. The Contractor shall complete all work associated with the booth foundation, take
delivery of the booth and install the booth on or before September 22, 2017.

PART 2 - PRODUCTS

PART 3 - EXECUTION
END OF SECTION
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 20 00 - PRICE AND PAYMENT PROCEDURES

PART 1 - GENERAL
1.01 RELATED WORK DESCRIBED ELSEWHERE

A

B.

The provisions and intent of the Contract, including the General and Supplemental Conditions
apply to this work as if specified in this section. Work related to this section is described
throughout these Specifications.

Individual submittals are required in accordance with the pertinent sections of these
Specifications

1.02 PAYMENT PROCEDURES

A

D.

Monthly pay estimates shall clearly identify the work performed for the given time period based
on the approved Schedule of Values.

1. At the Pre-construction meeting, the Engineer and the Contractor shall agree upon a date
each month when payment applications shall be submitted.

Prior to submitting a payment application, the Contractor and Engineer shall meet each month
to review the work accomplished to determine the actual quantities including labor, materials
and equipment charges to be billed.

1. Prior to the payment application meeting, the Contractor shall submit to the Engineer all
measurement documentation as referenced in these contract documents; to include all
measurement by weight, volume or field.

2. For all change work being done on a force account basis, the Contractor shall submit prior
to meeting with Engineer all Force Account back-up documentation as required to process
the payment application where Force Account work is being billed. The Engineer and the
Contractor shall review the documentation at the payment application meeting to verify
guantities and review the work accomplished.

3. The Contractor shall bring a copy of all documentation to the pay application meeting with
the Engineer.

Following the Engineers’ review, the Contractor shall prepare an original pay estimate with
complete supporting documentation attached and submit it electronically using Adobe PDF file
format to cpinvoices@portoftacoma.com

An estimated cashflow statement projecting the Contractor’'s monthly billings on the project
shall be submitted with each payment application.

1.03 PAYMENT PRICING

A.

Pricing for the lump sum in the Bid Form, as further specified herein, shall include all
compensation to be received by the Contractor for furnishing all tools, equipment, supplies, and
manufactured articles, and for all labor, operations, and incidentals appurtenant to the items of
work being described, as necessary to complete the various items of the work in accordance
with the requirements of the Contract Documents.

Pricing also includes all costs of compliance with the regulations of public agencies having
jurisdiction, including safety and health requirements of the Occupational Safety and Health
Administration of the U.S. Department of Labor (OSHA).

No separate payment will be made for any item that is not specifically set forth in the Bid Form,
and all costs therefore shall be included in the prices named in the Bid Form for the various
appurtenant items of work.
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 20 00 - PRICE AND PAYMENT PROCEDURES

D.

All other work not specifically mentioned in the measurement and payment sections identified
below shall be considered incidental to the work performed and merged into the various unit
and lump sum prices bid. Payment for work under one item will not be paid for under any other
item.

The Port of Tacoma reserves the right to make changes should unforeseen conditions
necessitate such changes.

1.04 LUMP-SUM MEASUREMENT

A

Lump-sum measurement will be for the entire item, unit of Work, structure, or combination
thereof, as specified and as indicated in the Contractor’s submitted bid.

1. If the Contractor requests progress payments for lump-sum items, such progress
payments will be made in accordance with an approved schedule of values. The quantity
for payment for completed work shall be an estimated percentage of the lump sum
amount, agreed to between the Engineer and Contractor, payable in monthly progress
payments in increments proportional to the work performed in amounts as agreed between
the Engineer and the Contractor.

1.05 REJECTED, EXCESS, OR WASTED MATERIALS

A

Quantities of material wasted or disposed of in a manner not called for under the Contract;
rejected loads of material, including material rejected after it has been placed by reasons of the
failure of the Contractor to conform to the provisions of the Contract; material not unloaded from
the transporting vehicle; material placed outside the lines indicated on the Contract Drawings or
established by the Engineer; or material remaining on hand after completion of the Work, will
not be paid for, and such quantities shall not be included in the final total quantities. No
additional compensation will be permitted for loading, hauling, and disposing of rejected
material.

1.06 MEASUREMENT AND PAYMENT

A

Iltem #1: Project Complete

1. Item Description: The Work of this item includes all work to complete the project in
accordance with the contract documents.

2. Measurement: This item will be measured based on a percentage complete for the overall
lump sum amount.

3. Payment: This item will be paid for at the Contract lump sum price as specified in the
Contractor’s submitted bid, in accordance with the approved Schedule of Values.

PART 2 - PRODUCTS - NOT USED
PART 3 - EXEUCTION - NOT USED

END OF SECTION
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 25 00 - SUBSTITUTION PROCEDURES DURING CONSTRUCTION

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplementary
Conditions and Division 0 and 1 Specifications sections shall apply to all sections of the
Contract Documents including specifications, drawings, addenda or other changes of
documents issued for bidding/construction.

1.02 SUMMARY

A. Section includes administrative and procedural requirements for substitutions.
1.03 DEFINITIONS

A. Substitutions: Changes in products, materials, equipment and methods of construction from
those required by the Contract Documents and proposed by Contractor.

B. The contract documents include performance specifications for products and equipment which
meet project requirements. In those cases where a representative item or manufacturer is
named in the specification it is provided for the sole purpose of identifying a product meeting
the required functional performanceWhere the words “or equal” are used a substitution request
as further described is not required.

C. Where non-competitive or sole source products or manufacturers are explicitly specified with
the words “or approved equal’, or “Engineer approved equal’, or “as approved by the Engineer”
are used, they shall be taken to mean “or approved equal’. In these cases a substitution
request as further described in this section, is required.

1.04 SUBMITTALS

A. Post-Award Substitution Requests: Submit a substitution request as defined in 01 33 00 —
Submittal Procedures. All substitution requests must be submitted by the Contractor and not a
subcontractor or supplier.

1. Substitution Request Form: Use a copy of form located in Section 00 43 25.

2.  Documentation: Show compliance with requirements for substitutions with the following, as

applicable:

a. Statement indicating why specified product or fabrication or installation cannot be
provided, if applicable.

b. Coordination information, including a list of changes or modifications needed to other
parts of the Work that will be necessary to accommodate proposed substitution.

c. Detailed comparison of significant qualities of proposed substitution with those of the
Work specified. Include annotated copy of applicable specification section. Significant
qualities may include, but are not limited to, attributes such as performance, weight,
size, durability, visual effect, sustainable design characteristics, warranties, and
specific features and requirements indicated. Indicate deviations, if any, from the Work
specified. -

d. Product Data, including drawings and descriptions of products and fabrication and
installation procedures.

e. Samples, where applicable or requested.

f.  Certificates and qualification data, where applicable or requested.
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SECTION 01 25 00 - SUBSTITUTION PROCEDURES DURING CONSTRUCTION

g. List of similar installations for completed projects with project names, and addresses.
Also provide names and addresses of the AE and Owners.

h. Material test reports from a qualified testing agency indicating and interpreting test
results for compliance with requirements indicated.

i. Research reports evidencing compliance with building code in effect for project

j. Comparison of Contractor's construction schedule using proposed substitution with
products specified for the Work, including effect on the overall Contract Time. If
specified product or method of construction cannot be provided within the Contract
Time, include letter from manufacturer, on manufacturer's letterhead, stating date of
receipt of purchase order, lack of availability, or delays in delivery.

k. Cost information, including a proposal of change, if any, in the Contract Sum.

I.  Contractor's certification that proposed substitution complies with requirements in the
Contract Documents except as indicated in substitution request, is compatible with
related materials, and is appropriate for applications indicated.

m. Contractor's waiver of rights to additional payment or time that may subsequently
become necessary because of failure of proposed substitution to produce indicated
results.

3. Engineer's Action: If necessary, Engineer will request additional information or
documentation for evaluation within 7 calendar days of receipt of a request for substitution.
Engineer will notify Contractor through Port of acceptance or rejection of proposed
substitution within 15 calendar days of receipt of request, or 7 calendar days of receipt of
additional information or documentation, whichever is later.

a. Forms of Acceptance: Change Order or Minor Change in Work.

b. Use product originally specified if Engineer does not issue a decision on use of a
proposed substitution within time allocated.

B. Substitutions will not be considered when:

1. Indicated or implied on shop drawings or product data submittals without formal request
submitted in accordance with this Section.

Submittal for substitution request has not been reviewed and approved by Contractor.

Acceptance will require substantial revision of Contract Documents or other items of the
Work.

4. Submittal for substitution request does not include point-by-point comparison of proposed
substitution with specified product.

1.05 QUALITY ASSURANCE

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution
with related products and materials. Engage qualified testing agency to perform compatibility
tests recommended by manufacturers.
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SECTION 01 25 00 - SUBSTITUTION PROCEDURES DURING CONSTRUCTION

PART 2 - PRODUCTS
2.01 SUBSTITUTIONS

A. Substitutions for Cause: Submit requests for substitution immediately upon discovery of need
for change, but not later than 7 days prior to date required for preparation and review of related
submittals.

1. Conditions: Engineer will consider Contractor's request for substitution when the following
conditions are satisfied:

a.

Requested substitution is consistent with the Contract Documents and will produce
indicated results.

Requested substitution will not adversely affect Contractor's construction schedule.

Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work
Requested substitution has been coordinated with other portions of the Work
Requested substitution provides specified warranty.

If requested substitution involves more than one contractor, requested substitution has
been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

B. Substitutions for Convenience: Engineer will consider Contractor’s requests for substitution if
received within 14 days after the Notice of Award.

1. Conditions: Engineer will consider Contractor's request for substitution when the following
conditions are satisfied:

a.

- a -

Requested substitution offers Port a substantial advantage in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities- Port
must assume. Port's additional responsibilities may include compensation to Engineer
for redesign and evaluation services, increased cost of other construction by Port, and
similar considerations.

Requested substitution does not require extensive revisions to the Contract
Documents.

Requested substitution is consistent with the Contract Documents and will produce
indicated results.

Requested substitution will not adversely affect Contractor's construction schedule.

Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.
Requested substitution has been coordinated with other portions of the Work.
Requested substitution provides specified warranty.

If requested substitution involves more than one contractor, requested substitution has
been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.
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PART 3 - EXECUTION - NOT USED
END OF SECTION
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 26 00 - CHANGE MANAGEMENT PROCEDURES

PART 1 - GENERAL
1.01 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.

1.02 SUMMARY

A. Section includes administrative and procedural requirements for handling and processing
Contract modifications.

1.03 SUBMITTALS
A. The Contractor shall submit the following documentation to the Port:
1. List of Labor Rates

a. For the Contractor and each subcontractor, a list of labor rates for each trade
applicable to the scope of work to be performed. These submitted rates shall be
broken down to include the base wage, fringes, FICA, SUTA, FUTA, industrial
insurance and medical aid premiums as stated in the General Conditions. The rates
shall not contain any travel time, safety, loss efficiency factors, overhead or profit.
Rates shall be submitted for straight time, overtime and double time in a form
acceptable to the Engineer. Contractor shall provide proof of all labor rate costs as
required by the Engineer including the submission of a copy of the most current
Workers Compensation Rate Notice from Labor & Industries and a copy of the
Unemployment Insurance Tax Rate notice from the Employment security department.

1) If additional labor rates become required to complete the work, the Contractor
shall submit new rates for approval.

2. List of Equipment.

a. Submit for the Contractor and each subcontractor, a list of equipment and rates
applicable to the scope of work to be performed. The equipment rates shall conform to
the rates shown on Equipment Watch. A separate page from equipment watch
detailing the hourly rate shall be submitted as backup documentation for each piece of
equipment.

1) If the list of equipment changes during the course of the project or additional
equipment becomes required to complete the work, the Contractor shall submit a
new list and rates for approval.

3. No applications for payment or change orders will be processed for the Contractor until
labor and equipment rates have been submitted and approved.

1.04 METHOD TO CALCULATE ADJUSTMENTS TO CONTRACT PRICE
A. One of the following methods shall be used:
1. Unit Price Method;
2. Firm Fixed Price Method (Lump Sum); or,
3. Time and Materials Method (Force Account).

B. The Port preferred methods are firm fixed price or unit prices.
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SECTION 01 26 00 - CHANGE MANAGEMENT PROCEDURES

1.05 MINOR CHANGES IN THE WORK

A. Engineer will issue a written directive authorizing minor changes in the Work, not involving
adjustment to the Contract Sum or the Contract Time.

1.06 PROPOSAL REQUESTS

A. Port-Initiated Proposal Requests: The Engineer will issue a detailed description of proposed
changes in the Work that may require adjustment to the Contract Sum or Contract Time. If
necessary, the description will include supplemental or revised Drawings and Specifications.

1.

Work Change Proposal Requests issued by Engineer are not instructions either to stop
work in progress or to execute the proposed change.

Contractor shall submit a written proposal within the time specified in the General
Conditions. The proposal shall represent the Contractor’s offer to perform the requested
work, and the pricing set forth within the proposal shall represent full, complete, and final
compensation for the proposed change and any impacts to any other Contract Work,
including any adjustments in the Contract Time.

a. Include a breakdown of the changed work in sufficient detail that permits the Engineer
to substantiate the costs.

1) Generally, the cost breakdown should be divided into the time and materials
categories listed in the General Conditions under Article 8.02B for either Lump
Sum Proposals or Force Account Proposals.

2) For Unit Price Proposals, include the quantity and description of all work involved
in the unit pricing being proposed, along with a not to exceed total cost.

b. Include an updated Contractor's construction schedule that indicates the effect of the
change, including, but not limited to, changes in activity duration, start and finish times,
and activity relationship. Use available total float before requesting an extension of the
Contract Time.

B. Contractor-Initiated Proposals: If latent or differing site conditions require modifications to the
Contract, the Contractor may initiate a claim by submitting a request for a change to the
Engineer.

1.

5.

Notify the Engineer immediately upon finding differing conditions prior to disturbing the
site.

Provide follow-up written notification and differing site conditions proposal within the time
frames set forth in the General Conditions.

Provide the differing site condition change proposal in the same or similar manner as
described above under 1.04.A.

Comply with requirements in Section 01 25 00 Substitution Procedures During
Construction if the proposed change requires substitution of one product or system for
product or system specified.

Proposal Request Form: Use form acceptable to Engineer.

1.07 PROCEEDING WITH CHANGED WORK

A. The Engineer may issue a directive instructing the Contractor to proceed with a change in the
Work, for subsequent inclusion in a Change Order per the General Conditions, Article 8.01.E.
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SECTION 01 26 00 - CHANGE MANAGEMENT PROCEDURES

1. The directive will contain a description of change in the Work and a not-to exceed amount.
It will designate the method to be followed to determine the change in the Contract Sum or
the Contract Time.

1.08 CHANGE ORDER PROCEDURES
A. Issuance of Change Order

1. On approval of the Contractor’s proposal, and following successful negotiations, the
Engineer will issue a Change Order for signature by the Contractor and execution by the
Engineer.

a. The Contractor shall sign and return the Change Order to the Engineer within four (4)
days following receipt of the Change Order from the Engineer. If the Contractor fails to
return the signed Change Order within the allotted time, the Engineer may issue a
Unilateral Change Directive.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 29 73 - SCHEDULE OF VALUES

PART 1 - GENERAL
1.01 SUMMARY

A

B.
C.

This section includes specifications for preparation, format, and submittal of Schedule of
Values.

The Schedule of Values will establish unit prices for individual items of work.

The Schedule of Values will be the basis for payment of contract work.

1.02 PREPARATION

A

To facilitate monthly pay requests, develop the Schedule of Values based on the Contractor’s
submitted Bid. The schedule of Values shall be used to provide an allocation of the Work for
measurement and payment to a level of detail to ensure accurate payment for the Work
accomplished.

Obtain the agreement of the Engineer on the Schedule of Values. No payment will be made
prior to an agreed upon Schedule of Values.

Include an updated version of the Schedule of Values as changes occur. Update the Schedule
of Values to include:

1. Dollars earned and percent complete for the current progress payment period.

2. Dollars earned and percent complete to-date, excluding the current progress payment
period.

3. Total dollars earned and percent complete to-date.
4. Total dollars remaining
5. Changes resulting from Change Orders

The total value of the line items in the Schedule of Values plus any approved Change Orders
shall be equal to the current approved contract price.

The value of stored material shall be identified in the Schedule of Values with both a
material-purchase activity and a separate corresponding installation activity in the Construction
Schedule(s).

Include as exhibits, drawings or sketches as necessary, to better define the limits of pay items
that are in close proximity and that have no clear boundary in the Contract Drawings.

1.03 SUBMITTAL

A

B.

C.

Submit preliminary Schedule of Values within 10 days of the effective date of the Notice to
Proceed.

Submit corrected Schedule of Values within 10 days upon receipt of reviewed Schedule of
Values.

At the Engineer’s request, submit documentation substantiating the cost allocations for line
items within the Schedule of Values.

PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION
3.01 SCHEDULE OF VALUES

A

Submit the Schedule of Values in a form acceptable to the Engineer.
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B. Provide updated Schedule of Values as required by the Engineer and as indicated in the
Contract Documents.

END OF SECTION
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 30 00 - ADMINISTRATIVE REQUIREMENTS

PART 1 - GENERAL
1.01 SCOPE

A. The purpose of this section is to provide the framework for communication between the Port
and the Contractor by defining the types and timing of administrative tasks including meetings
and other items related to communications.

1.02 NOTICE TO PROCEED

A. Contract execution will be made per the requirements of the Contract Documents. Once the
contract has been executed and all pre-work submittals have been received, the Engineer will
issue a Notice to Proceed (NTP).

1. In certain instances, the Engineer may issue to the Contractor a Limited NTP for specified
elements of the work described in these Contract Documents.

B. The Contractor shall submit all pre-work submittals within 7 days of contract execution.

1. No contract time extension shall be granted for any delays in issuance of the NTP by the
Engineer due to the Contractor's failure to provide acceptable submittals required by the
Contract Documents.

1.03 COORDINATION
A. The Contractor shall coordinate all its activities through the Engineer.

B. The Contractor shall coordinate construction operations as required to execute the Work
efficiently, to obtain the best results where installation of one part of the Work depends on other
potions.

1.04 PROJECT MEETINGS
A. Pre-Construction Meeting

1. After execution of the contract but prior to commencement of any work at the site, a
mandatory one time meeting will be scheduled by the Engineer to discuss and develop a
mutual understanding relative to the administration of the safety program, preparation of
the schedule of values, change orders, RFI’s, submittals, scheduling prosecution of the
work. Major subcontractors who will engage in the work shall attend.

2. Location of the Pre-Construction Meeting will be held at the Port of Tacoma Administration
Building located at One Sitcum Plaza.

B. Weekly Progress Meetings — Progress meetings include the Contractor, Engineer, consultants
and others affected by decisions made.

1. The Engineer will arrange meetings, prepare standard agenda with copies for participants,
preside at meetings, record minutes and distribute copies within ten working days to the
Contractor, meeting participants, and others affected by decisions made.

a. The Engineer will approve submitted meeting minutes in writing within 10 working
days.

2. Attendance is required for the Contractor's job superintendent, major subcontractors and
suppliers, Engineer, and representatives of the Port as appropriate to the agenda topics
for each meeting.
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PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 32 16 - CONSTRUCTION PROGRESS SCHEDULE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Preliminary schedule.

B. Construction progress schedule, bar chart type.
1.02 REFERENCES

A. M-H (CPM) - CPM in Construction Management - Project Management with CPM, O'Brien,
McGraw-Hill Book Company; 2006.

1.03 SUBMITTALS

A. Within 10 days following execution of the contract, submit preliminary schedule defining
planned operations.

B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

C. Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.

1.04 QUALITY ASSURANCE

A. Scheduler: Contractor's personnel or specialist Consultant specializing in CPM scheduling with
one years minimum experience in scheduling construction work of a complexity comparable to
this Project, and having use of computer facilities capable of delivering a detailed graphic
printout within 48 hours of request.

1.05 SCHEDULE FORMAT
A. The baseline project schedule shall be produced using the Critical Path Method (CPM) format.

B. Listings: In chronological order according to the start date for each activity. Identify each
activity with the applicable specification section number.

C. Sheet Size: Multiples of 11 x 17 (280 x 432 mm).
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 BASELINE SCHEDULE
A. Prepare preliminary schedule in the form of a horizontal bar chart.

B. The baseline project schedule shall include all the activities listed in the Schedule of Values and
be directly related to items listed in the Bid Form. The Contractor is encouraged to add
sufficient activities to facilitate a clear understanding of the means and methods planned for the
various work items.

C. Show complete sequence of construction by activity, with dates for beginning and completion of
each element of construction and critical path. At a minimum it shall include and show the
following:

1. Atime scale showing the elementary work items needed to complete the work.

2. Estimated time durations for each activity, defined as any single identifiable work step
within the project.

3. A graphical network diagram showing the logical sequence of activities, their precedence
relationships, and estimated float or leeway available for each.
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4. The different categories of work as distinguished by crew requirements, equipment
requirements, and construction materials.

5. The different areas of responsibility, such as distinctly separate or subcontracted work, and
identifiable subdivisions of work.

It shall be maintained and updated as necessary to accurately reflect past progress and the
most probable future progress

Activities shown shall include submittals, milestones, sufficient task breakdown for major
components of work.

Identify work of separate stages and other logically grouped activities.
Provide sub-schedules to define critical portions of the entire schedule.

Provide separate schedule of submittal dates for shop drawings, product data, and samples,
owner-furnished products, products identified, and dates reviewed submittals will be required
from the Engineer. Indicate decision dates for selection of finishes.

3.02 PROGRESS SCHEDULE

A

D.

From the regularly-maintained baseline project schedule, progress schedules showing a
three-week look-ahead, one-week look-back, shall be submitted and distributed at the weekly
progress meetings. The progress schedule shall represent a practical plan to complete the work
shown within the contract work window presented. At a minimum, the presentation, typically a
Gantt-style chart, shall convey the task durations, a logical work sequence, task
interdependencies, and identify important or critical constraints.

Submittal and distribution of progress schedules will be understood to be the Contractor’s
representation that the scheduled work meets the requirements of the contract documents and
that the work will be executed in the manner and sequence presented, and over the durations
indicated.

The scheduling, coordination, and execution of construction in accordance with the contract
documents are the responsibility of the Contractor. The Contractor shall involve, coordinate,
and resolve scheduling with all subcontractors, material suppliers, or others affected in
development of the progress schedules.

The progress schedule shall be used for coordination purposes for inspection and testing
purposes as well as validation of work progress against the baseline schedule.

3.03 UPDATING SCHEDULE

A. Maintain schedules to record actual start and finish dates of completed activities.

B. Indicate progress of each activity to date of revision, with projected completion date of each
activity.

C. Identify activities modified since previous submittal, major changes in Work, and other
identifiable changes.

D. Indicate changes required to maintain Date of Substantial Completion.
Submit reports required to support recommended changes.
Provide an updated Schedule with each Pay Application.

END OF SECTION
Project No. 101056.01 013216-2
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PART 1 - GENERAL
1.01 RELATED WORK DESCRIBED ELSEWHERE

A. The provisions and intent of the Contract, including the General Conditions apply to this work as

if specified in this section. Work related to this section is described throughout these
Specifications

Individual submittals required in accordance with the pertinent sections of these specifications.
Other submittals may be required during the course of the project and are considered part of
the normal work to be completed under the Contract.

1.02 SUBMITTAL LOG

A. Contractor shall, within 7 days prepare and submit for Engineer approval a detailed log of all the

submittals required under this Contract, along with any other submittals identified by the Port or
Contractor. The log shall include, but not be limited to, schedules, required construction work
plans, equipment and material cut sheets, shop drawings, project record documents, test
results, survey records, record drawings, results of QC testing, and all other items for which a
submittal is required. The submittal log shall be organized by CSI Specification Division, and
Section number and include the following information:

1. Submittal Number
Item identification.
Scheduled submittal date, date returned, date approved.

Date submittal or material is needed.

a ~ DN

After the submittal log is reviewed and approved by the Engineer, it shall become the basis
for the submittal of all items by Contractor.

1.03 COMPLIANCE

A.

Failure to comply with these requirements shall be deemed as the Contractor's agreement to
furnish the exact materials specified or materials selected by the Engineer based on these
specifications.

1.04 SHOP DRAWINGS AND MANUFACTURERS'’ LITERATURE

A. The Port will not accept shop drawings that prohibit the Port from making copies for its own use.

B. Shop drawings shall be prepared accurately and to a scale sufficiently large to indicate all
pertinent features of the products and the method of fabrication, connection, erection, or
assembly with respect to the work.

C. All drawings submitted to the Engineer for approval shall be drawn to scale as ANSI D

D. Required electronic formats for these drawings are as follows:

1. AutoCad DWG
2. PDF - Formatted to print to half-scale using 11x17 paper.

E. Catalog cuts or brochures shall show the type, size, ratings, style, color, manufacturer, and
catalog number of each item and be complete enough to provide for positive and rapid
identification in the field. General catalogs or partial lists will not be accepted. Manufacturers’
original electronic files are required for submitting.
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1.05 SUBMITTAL REVIEW

A. After review of each of Contractor's submittals, the submittal will be returned to Contractor with
a form indicating one or more of the following:

1. No Exceptions Taken. Means, accepted subject to its compatibility with future submittals
and additional partial submittals for portions of the work not covered in this submittal. But it
does not constitute approval or deletion of specified or required items not shown in the
partial submittal.

2. Make Corrections Noted. Same as Item 1, except that minor corrections as noted shall be
made by Contractor.

3. Reviewed — Submittal has been reviewed by the Port. Does not constitute approval and
The Contractor is responsible for requirements in submittal.

4. Review as Noted — Submittal has to be reviewed by the Port with comments as noted.

Revise and Resubmit. Means, rejected because of major inconsistencies or errors.
Resolve or correct before next submittal.

6. Rejected. Means, submitted material does not conform to the Contract Documents in a
major respect (e.g., wrong material, size, capacity, model, etc.).

B. Submittals marked "No Exceptions Taken", "Make Corrections Noted" or “Reviewed as Noted”
authorizes Contractor to proceed with construction covered by those data sheets or shop
drawings with corrections, if any, incorporated.

C. When submittals or prints of shop drawings have been marked "Revise and Resubmit" or
"Rejected-," Contractor shall make the necessary corrections and submit required copies. Every
revision shall be shown by number, date, and subject in a revision block, and each revised shop
drawing shall have its latest revision numbers and items clearly indicated by clouding around
the revised areas on the shop drawing.

D. Submittals authorized by the Engineer do not in any case supersede the Contract Documents.
The approval by the Engineer shall not relieve the Contractor from responsibility to conform to
the Drawings or Specifications, or correct details when in error, or ensure the proper fit of parts
when installed. A favorable review by the Port of shop drawings, method of work, or information
regarding material and equipment Contractor proposes to furnish shall not relieve Contractor of
its responsibility for errors therein and shall not be regarded as assumption of risk or liability by
the Port or its officers, employees, or representatives. Contractor shall have no claim under the
Contract on account of failure or partial failure, or inefficiency or insufficiency of any plan or
method of work, or material and equipment so accepted. Favorable review means that the Port
has no objection to Contractor using, upon its own full responsibility, the plan or method of work
proposed, or furnishing the material and equipment proposed.

E. Itis considered reasonable that the Contractor’s submittals shall be complete and acceptable
by at least the second submission of each submittal. The Port reserves the right to deduct
monies from payments due Contractor to cover additional costs for review beyond the second
submission.

PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION
3.01 PREPARATION OF SUBMITTALS

A. The Contractor shall use the Port supplied transmittal form for all submittals and email
submittals in a clearly legible PDF document to the Engineer at dmyers@portoftacoma.com
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B. A separate submittal shall be prepared for each product or procedure and shall be further
identified by referencing the Specification Section and paragraph number and each submittal
shall be numbered consecutively.

C. Product submittals that cannot be accomplished electronically shall be accompanied by a
printed version of the transmittal. These submittals will be hand delivered to the Port offices at
One Sitcum Plaza, Attention: Engineering Department - David Myers, Architect.

D. Product submittals that cannot be accomplished electronically shall be accompanied by a
printed version of the transmittal. These submittals will be hand delivered to the Port offices at
One Sitcum Plaza, Attention: Engineering Department - David Myers, Architect.

E. Shop and detail drawings shall be submitted in related packages. All equipment or material
details which are interdependent or are related in any way must be submitted indicating the
complete installation. Submittals shall not be altered once marked “No Exceptions Taken”
Revisions shall be clearly marked and dated. Major revisions must be submitted for approval.

F. The Contractor shall thoroughly review all shop and detail drawings, prior to submittal, to assure
coordination with other parts of the work.

G. Components or materials which require shop drawings and which arrive at the job site prior to
approval of shop drawings shall be considered as not being made for this project and shall be
subject to rejection and removal from the premises.

H. All submittal packages including (but not limited to) product data sheets, shop drawings and
other required information for submittal must be submitted, reviewed and approved before the
relevant scheduled task may commence. It is the responsibility of the Contractor to provide the
submittal information which may drive a task on the construction schedule to submit items well
enough in advance as to provide adequate time for review and comment from the Engineer
without adversely impacting the construction schedule.

3.02 ORDER OF SUBMITTALS

A. The following table indicates contractual milestones for pre-work and work submittals by
Section Number. Type indicates which contractual action is driving the submittal for it to be
received, reviewed and found acceptable by the Port. The list is not complete but is provided to
help identify the scope of this process.

1. PN (pre-NTP) must be submitted and accepted before issuance of notice to proceed.

2. PA (pre-pay application) must be submitted and accepted before pay applications will be
processed.

PT (pre-task) must be submitted and accepted before work in field may begin.
RP (repeating or multiple) must be submitted and accepted before payment can be issued.
SC (pre-closeout) must be submitted and accepted before Substantial Completion.

2

FC (pre-substantial completion) must be submitted and accepted before Final Completion.

Project No. 101056.01 013300-3
Contract No. 070661



DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 33 00 - SUBMITTAL PROCEDURES

Section Description Type
Number
007200  Progress Schedule PN
00 7346 Intent to pay Prevailing Wages PN
007363 Emergency Contact Numbers PN
100% TWIC Site - Proof of Compliance PN
012000 Payment Applications RP
012600 Change Orders RP
012973  Schedule of Values PA
013529  Health and Safety Plan (HASP) PN
Spill Prevention and Countermeasures Plan (SPCC) PN
015713  Construction SWPPP PT
017700  Contractor Generated Punchlist SC
Project Warranty SC
As-Built Drawings SC
Final Pay Application, Change Orders, Waivers, etc. SC

3.03 MAINTENANCE OF SUBMITTAL LOG

A. Prepare and submit for Port review a detailed submittal log conforming to the requirements of
paragraph 1.02 of this section. When approved by the Engineer use the submittal log to track
the transmittal of submittals to the Engineer, the receipt of submittal comments from the
Engineer, and all subsequent action with respect to each submittal. Provide an updated copy of
the submittal log to the Engineer during each weekly progress meeting, unless otherwise
approved by the Engineer.

END OF SECTION
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PART 1 - GENERAL
1.01 DESCRIPTION OF WORK

A. The work includes the requirements for health and safety provisions necessary for all work at
the site for this project. The work also includes compliance with all laws, regulations and
ordinances with respect to safety, noise, dust, fire and police action, civil disobedience, security
or traffic.

1.02 SUBMITTALS

A. Prior to the start of any Work, the Contractor shall provide a site specific Health and Safety Plan
(HASP), which meets all the requirements of local, state and federal laws, rules and regulations.
The HASP shall address all requirements for general health and safety and shall include but not
be limited to:

1.

10.
11.
12.

13.

14.
15.

Description of work to be performed and anticipated chemical and/or physical hazards
associated with the work.

Map of the site(s) illustrating the location of the anticipated hazards and areas of control for
those hazards (including containments, exclusion/work zones, and contaminant
reduction/decontamination zones).

Hazardous material inventory and safety data sheets (SDSs) for all chemicals which will be
brought on site.

Signhage appropriate to warn site personnel and visitors of anticipated site hazards.
Engineering controls/equipment to be used to protect against anticipated hazards.

Personal protective equipment and clothing including head, foot, skin, eye, and respiratory
protection.

Procedures which will be used for:
a. Lockout/Tagout;
b. Trenching and shoring;

c. Confined-space entry (could include dewatering storage tanks, manholes, or other
items);

d. Confined-space rescue;

Site housekeeping procedures and personal hygiene practices.
Railroad safety procedures.

Administrative controls.

Emergency plan including locations of and route to nearest hospital.
Recordkeeping including:

a. Respirator fit testing

Name and qualification of person preparing the HASP and person designated to implement
and enforce the HASP.

Lighting and sanitation.

Signatory page for site personnel to acknowledge receipt, understanding, and agreement
to comply with the HASP.
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B. Prior to the start of any Work, the Contractor shall provide a site specific Spill Prevention,
Control and Countermeasures (SPCC) Plan, which meets all the requirements of local, state
and federal laws, rules and regulations.

C. Contractor may submit the HASP and SPCC Plan as one comprehensive document or may
submit the plans as separate documents.

1.03 POTENTIAL CHEMICAL HAZARDS
A. Site Contaminants

1. The Contractor must provide site workers with Hazard Communication standard
information for potential site contaminants (in accordance with WAC 296-843). The
Contractor shall ensure that all site workers are aware of and understand this information.
Additional information shall also be provided by the Contractor, as necessary, to meet the
Hazard Communication Standard and HASP requirements as noted in WAC 296-901-
14010 and 296-843. Workers shall be instructed on basic methods or technigues to assist
in detecting suspicious material.

B. Potential Exposures Routes

1. Inhalation: Airborne dusts, fibers, particulates, or vapors may be released during site
activities. Inhalation of airborne inorganic arsenic may occur.

2. Skin and Eye Contact: Dusts generated during site work activities may settle on the skin or
clothing of site workers. Also, workers may contact potentially regulated sediments, or
water, in the normal course of their work. Precautions to prevent skin or eye contact with
hazardous materials will be included in the HASP. Arsenic exposure may cause skin
irritation.

3. Ingestion: Inadvertent transfer of site contaminants from hands or other objects to the
mouth could occur if site workers eat, drink, smoke, chew tobacco, or engage in similar
activities in work areas. This could result in ingestion of site contaminants. Precautions to
prevent accidental or inadvertent ingestion of hazardous materials will be included in the
HASP.

C. Chemical hazards may also result from Contractor operations resulting in inadvertent release of
fuel, oil, or other chemicals in a manner that would expose workers.

1.04 POTENTIAL PHYSICAL AND OTHER HAZARDS

A. The Work of the Contractor is described elsewhere in these specifications. Precautions to
prevent all anticipated physical and other hazards, including equipment, shall be addressed in
the HASP.

B. Specific aspects of construction resulting in physical hazards anticipated for this project include,
but are not limited to the following:

1. Major hazards associated with earthwork impacts from moving construction vehicles and
trucks, noise, thermal stress, contact with unguarded machines, excavation hazards (i.e.,
cave-in, utility, etc.), strains from heavy lifting, and reduced visibility and communications
difficulties in work area.

2. Operation of equipment, including lifts, loaders, and related equipment, presenting hazards
of entrapment, ensnarement, and being struck by moving parts.
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Other anticipated physical hazards:

1.

4.

Heat stress, such as that potentially caused by impermeable clothing (may reduce the
cooling ability of the body due to evaporation reduction).

Cold stress, such as that potentially caused during times when temperatures are low,
winds are high, especially when precipitation occurs during these conditions.

Biological hazards, such as mold, insect stings, or bites, or others.

Trips and falls

PART 2 - PRODUCTS
2.01 SAFETY SIGNAGE

A. The Contractor shall provide signage at strategic locations within the project site to alert jobsite
workers and visitors of the work, associated hazards, and required precautions.

2.02 PRODUCTS SPECIFIED FOR HEALTH AND SAFETY

A. Provide the equipment and supplies necessary to support the work as described in the site-
specific HASP. Equipment and supplies may include but are not limited to:

© © N o o~ w NP
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All chemicals to be used on site;

A hazardous materials inventory and SDSs for the chemicals brought on site;
Enclosure equipment (for dust control);

Fencing and barriers;

Warning signs and labels;

Trenching equipment;

Fire extinguishers;

Equipment to support lockout/tagout procedures;

Scaffolding and fall protection equipment;

Personal protective equipment (hard hats, foot gear, skin, eye, and respiratory protection);
Demolition equipment and supplies;

First aid equipment;

. Spill response and spill prevention equipment; and
14.

Field documentation logs/supplies

PART 3 - EXECUTION
3.01 WORK AREA PREPARATION

A.

Contractor shall comply with health and safety rules, regulations, ordinances promulgated by

the local, state, and federal government, the various construction permits, and other sections of
the Contract Documents. Such compliance shall include, but not be specifically limited to: any

and all protective devices, equipment and clothing; guards; restraints; locks; latches; switches;
and other safety provisions that may be required or necessitated by state and federal safety
regulations. The Contractor shall determine the specific requirements for safety provisions and

shall have inspections and reports by the appropriate safety authorities to be conducted to

ensure compliance with the intent of the regulations.
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B. All Contractor employees expected to work at the jobsite or individuals entering the jobsite shall
read the Contractor HASP before they enter the jobsite, and will sign a statement provided by
the Contractor that they have read and understand the HASP. A copy of the Contractor's HASP
shall be readily available at the site at all times the work is being performed.

C. The Contractor’s HASP shall be amended as needed by the CSP to include special work
practices warranted by jobsite conditions actually encountered.

D. Contractor shall perform whatever work is necessary for safety and be solely and completely
responsible for conditions of the job site, including safety of all persons (including employees of
the Engineer, Engineer’'s Representative, and Contractor) and property during the Contract
period. This requirement applies continuously and is not limited to normal working hours.

E. The Engineer’s review of the Contractor's performance does not include an opinion regarding
the adequacy of, or approval of, the Contractor's safety supervisor, the site-specific HASP,
safety program or safety measures taken in, on, or near the job site.

F. Accidents causing death, injury, or damage must be reported immediately to the Engineer and
the Port Security Department in person or by telephone or messenger. In addition, promptly
report in writing to the Engineer all accidents whatsoever arising out of, or in connection with,
the performance of the work whether on, or adjacent to, the site, giving full details and
statements of witnesses.

G. Ifaclaim is made by anyone against the Contractor or any subcontractor on account of any
accident, the Contractor shall promptly report the facts in writing within 24 hours after
occurrence, to the Engineer, giving full details of the claim.

3.02 SITE SAFETY AND HEALTH OFFICER

A. Contractor shall provide a person designated as the Site Safety and Health Officer, who is
thoroughly trained in rescue procedures, has a minimum current 40-hour HAZWOPER
certification (minimum), and trained to use all necessary safety equipment. The person must be
available and/or present at all times while work is being performed.

B. The Site Safety and Health Officer shall be empowered with the delegated authority to order
any person or worker on the project site to follow the safety rules. Failure to observe these rules
is sufficient cause for removal of the person or worker(s) from this project.

C. The Site Safety and Health Officer is responsible for determining the extent to which any safety
equipment must be utilized, depending on conditions encountered at the site.

3.03 SPILL PREVENTION AND CONTROL

A. The Contractor shall be responsible for prevention, containment and cleanup of spilling
petroleum and other chemicals/hazardous materials used in the Contractor’s operations. All
such prevention, containment and cleanup costs shall be borne by the Contractor.

B. The Contractor is advised that discharge of oil, fuel, other petroleum, or any
chemicals/hazardous materials from equipment or facilities into state waters or onto adjacent
land is not permitted under state water quality regulations.

C. Inthe event of a discharge of oil, fuel or chemicals/hazardous materials into waters, or onto
land with a potential for entry into waters, containment and cleanup efforts shall begin
immediately and be completed as soon as possible, taking precedence over normal work.
Cleanup shall include proper disposal of all spilled material and used cleanup materials.

D. The Contractor shall, at a minimum, take the following measures regarding spill prevention,
containment and cleanup.
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Fuel hoses, lubrication equipment, hydraulically operated equipment, oil drums and other
equipment and facilities shall be inspected regularly for drips, leaks or signs of damage,
and shall be maintained and stored properly to prevent spills. Proper security shall be
maintained to discourage vandalism.

All land-based chemical, oil and products’ storage tanks shall be diked, contained and/or
located so as to prevent spills from escaping into the water. Dikes and containment area
surfaces shall be lined with impervious material to prevent chemicals or oil from seeping
through the ground and dikes.

All visible floating sheen shall be immediately contained with booms, dikes or other
appropriate means and removed from the water prior to discharge into state waters. All
visible spills on land shall be immediately contained using dikes, straw bales or other
appropriate means and removed using sand, sawdust or other absorbent material, which
shall be properly disposed of by the Contractor. Waste materials shall be temporarily
stored in drums or other leak-proof containers after cleanup and during transport to
disposal. Waste materials shall be disposed offsite in accordance with applicable local,
state and federal regulations.

In the event of any oil or product discharges into public waters, or onto land with a potential
for entry into public waters, the Contractor shall immediately notify the Port Security at their
listed 24-hour response number:

a. Port Security: 253-383-9472

E. The Contractor shall maintain the following materials (as a minimum) at each of the project

sites:

1. Oil-absorbent booms: 100 feet.

2. Oil-absorbent pads or bulk material, adequate for coverage of 200 square feet of surface
area.
Oil-skimming system.
Qil dry-all, gloves and plastic bags.

END OF SECTION
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PART 1 - GENERAL
1.01 SUMMARY

A. This Section discloses procedures to follow if unknown regulated materials are encountered.
1.02 RELATED WORK SPECIFIED ELSEWHERE

A. The provisions and intent of the Contract, including the General Conditions, Supplementary
Conditions, and General Requirements, apply to this work as specified in this section. Work
related to this Section is described in, but not limited to:

1. Section 01 35 29 — Health, Safety, and Emergency Response Procedures
2. Section 01 35 43.19 — Export Soil Management
1.03 NOTIFICATION AND SUSPENSION

A. In the event the Contractor detects the presence of potentially regulated materials not
previously identified in this specification, the Contractor shall stop work and immediately notify
the Port. Following such notification by the Contractor, the Port shall in turn notify the various
governmental and regulatory agencies concerned with the presence of regulated materials, if
warranted. Depending upon the type of materials identified, the Port may suspend work in the
vicinity of the discovery under the provisions of General Conditions.

1. Following completion of any further testing necessary to determine the nature of the
materials involved, the Port will determine how the material shall be managed. Although
the actual procedures used in resuming the work shall depend upon the nature and extent
of the regulated material, the following alternate methods of operation are foreseen as
possible:

a. Contractor to resume work as before the suspension.

b. Contractor to move its operations to another portion of the work until measures to
eliminate any hazardous conditions can be developed and approved by the
appropriate regulatory agencies.

c. The Port to direct the Contractor to dispose or treat the material in an approved
manner.

d. The Port to terminate or modify the Contract accordingly, for unforeseen conditions.
PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION
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PART 1 - GENERAL
1.01 DESCRIPTION OF WORK

A. Soils that cannot be reused onsite and are anticipated to be exported to an off-site facility must
have a completed soil profile prior to export. Contractor is responsible for collecting the
appropriate data that satisfies the requirements of the receiving facility.

B. Soils excavated within the project area, as shown on the drawings, are anticipated to be free of
regulated material; however, should the Contractor identify soil that cannot be reused as part of
the project, the Contractor shall notify the Engineer to determine if the soil requires special
handling.

1. Soail with unexpected regulated material, as identified by visual and/or olfactory methods,
shall be segregated from other excavated material until such time as appropriate testing
and analysis can be completed by the Port. Upon completion of the soil profile, the
Engineer will inform the Contractor of any special handling requirements based on the
results.

2. Soil beyond construction excavation limits will not require excavation unless free draining
product is observed or other special conditions exist; in which case the Engineer will direct
the Contractor in additional excavation. Soils determined to require special handling will be
hauled and disposed of at an approved disposal facility.

C. No soil shall be removed from the site without prior notification to the Engineer. The notification
shall include:

1. An estimate of the number of truck-trips, the haul destination, and the period in which
these trips will be made (e.g., 20 truck-trips to the Waste Management Facility over the
two-week period beginning on March 1, 2012).

1.02 DEFINITIONS

A. Olfactory Indications (methods): Of or relating to the sense of smell. Soils containing petroleum
and other volatile constituents typically exhibit characteristic odors that can be detected (and
sometimes identified) by smell.

B. Regulated Material: Any chemical, physical, biological, or radiological substance that does not
occur naturally in the environment, or that occurs at concentrations higher than natural
background levels, and is regulated by agencies as to the disposal/recycling facility(ies) the
material can and cannot go (i.e., EPA, Department of Ecology, Tacoma-Pierce County Health
Department).

C. Soil (waste) Profile: A characterization of the chemical and physical properties of soil material
designated for off-site disposal, including the presence of pollutants and their concentrations as
measured by approved laboratory analytical methods. A profile is required by the receiving
permitted disposal or recycling facility.

D. Special Handling: Refers to hauling and disposal of soils that cannot be reused in place as
backfill or as general fill at another (off-site) location due to the presence of pollutants in
concentrations above allowable limits. Such soils must be hauled to and managed at a
permitted disposal facility.

E. Type A Regulated Soil: Soil that must be removed from the Project site and has been
determined by the Engineer to contain pollutants in concentrations that exceed state or federal
dangerous or hazardous designations (respectively), or other special Port-determined criteria.
Type A Regulated Soil requires disposal at an approved Subtitle C hazardous waste landfill.
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F. Type B Regulated Soil: Soil that must be removed from the Project site and has been
determined by the Engineer to contain pollutants in concentrations that are below dangerous or
hazardous levels, but could negatively impact the quality of air, waters of the state, soils or
sediments, or pose a threat to the health of humans or other living organisms, depending on
where the soil is disposed. Type B Regulated Soil requires disposal an approved Subtitle D
solid waste landfill.

G. Type C Regulated Soil: Soil that must be removed from the Project site and has been
determined by Engineer to contain unknown constituent(s) and/or in unknown concentration(s)
and requires further analysis and characterization. Type C Regulated soil will require disposal
at an approved Subtitle C hazardous waste landfill or Subtitle D solid waste landfill if additional
soil characterization indicates special handling is required.

H. Type D Soil: Soil determined by the Engineer not to require special handling with regard to this
Contract. Classification of material as Type D Soil by the Port is not a certification nor does it
release the Contractor of liability or obligation to meet any disposal or storage facility
acceptance or testing requirements.

I.  Unexpected Regulated Material: Regulated material unexpectedly found in an excavation or in
other locations where there is no prior knowledge, information, or history to indicate possible
spills or releases of regulated material.

J. Visual Indications (methods): A preliminary evaluation of the potential presence of
contamination based on visual observation. For example, soils containing petroleum are
frequently discolored or stained relative to non-petroleum impacted native soils or clean fill.

1.03 HEALTH AND SAFETY

A. The Contractor is required to implement all health and safety provisions as required by
Specification 01 35 29 — Health, Safety and Emergency Response. These provisions include
any special monitoring, personal protective equipment, or work plans to accommodate
regulated soil or material special handling. Use of environmental characterization data may not
be appropriate for health and safety purposes.

1.04 SUBMITTALS

A. Prior to excavation of any subsurface materials, the Contractor shall submit a Soils
Management Plan to the Engineer. The Soils Management Plan must be approved by the
Engineer prior to any excavation of subsurface materials. The Soils Management Plan must
include the following:

1. Identification of all soil disposal facilities anticipated to be used for soils that are
determined to be Type A or Type B Regulated Soil.

2. ldentification of all fill sites, disposal/recycling facilities and/or end uses anticipated to be
used for soil determined to be Type D Soil in accordance with paragraph 3.02 of this
section.

3. Contingency for delivery and placement of Type C Regulated Soil at an on-site soil
stockpile area.

4. Contingency for managing soil/debris encountered during excavation that may disqualify
soil for disposal or recycle at the anticipated facilities.

5. General description of how equipment operators, safety staff and other applicable on-site
personnel will identify and respond to soil containing potentially regulated material.
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DIVISION 01 - GENERAL REQUIREMENTS
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6. Contractor shall coordinate with the Engineer to facilitate handling of regulated soil in
accordance with this specification.

7. Description of all haul routes to be used on the project.
B. A completed soil profile prior to export to an off-site receiving facility.
PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION
3.01 EXCAVATION/TESTING

A. The field-testing for soil to be exported offsite will be performed by the Port and will result in the
following classification of material:

1.  Type A Regulated Soil as defined in 1.02(E) of this Section
2. Type B Regulated Soil as defined in 1.02(F) of this Section
3. Type C Regulated Soil as defined in 1.02(G) of this Section
4. Type D Soil as defined in 1.02(H) of this Section

B. Contractor shall give Port no less than one week notice to sample export soil prior to disposal
offsite.

C. Laboratory turnaround times may require additional time for analytical results; therefore,
Contractor should coordinate with Engineer well in advance of anticipated disposal date.
Samples that are required to have “rush” analysis performed due to the Contractor’s failure to
disclose the anticipated disposal date shall have the difference in service fees paid by the
Contractor, or the Contractor may delay the disposal until the standard analysis turnaround time
is complete, at no additional cost to the Port.

3.02 TRANSPORTATION AND OFF-SITE DISPOSAL OF SOILS

A. The Contractor shall be responsible for handling, re-handling, loading, transporting, and legal
off-site removal of all waste materials and excavated soils not reused onsite.

1. Contractor shall ensure that transport truck gross weight meets federal and/or state
Department of Transportation (DOT) requirements and the requirements of the receiving
facility, whichever is more stringent.

2. Contractor shall take measures to prevent debris from being spilled from trucks or tracked
from the site to local streets. Contractor shall sweep streets adjacent to the site as
necessary or as directed by the Engineer.

3. Contractor shall ensure that any vehicle transporting materials offsite are properly labeled
and placarded in accordance with federal and state DOT requirements.

B. Type A Regulated and Type B Regulated Soil shall be hauled to an approved facility by the
Contractor for disposal.

C. Type C Regulated Soil is of unknown origin or special circumstances. Type C Regulated Soil
shall be hauled to an on-site segregated stockpile area. The Contractor shall protect the
material from weather and other disturbances once stockpiled. The Port will inform the
Contractor of the soil profile following additional analysis of the suspect material (as needed),
and the soil will be categorized as either Type A Regulated, Type B Regulated or Type D Soil
and disposed of accordingly.
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D. Type D Soail that is not reused onsite shall be hauled by the Contractor to a site determined by
the Contractor. If the receiving/disposal facility requires additional testing or certification of this
soil, Contractor shall complete these requirements, at no additional cost to the Port. The Port
will not certify or declare the material suitable for unrestricted use.

3.03 OTHER REQUIREMENTS

A. Type A, Type B or Type C Regulated Soil may be, upon approval of the Engineer, temporarily
stockpiled within the construction area. Contractor shall place an impervious liner beneath the
soil and securely cover the stockpile with waterproof covering (e.g., plastic sheeting). Additional
measures (e.g., berm, jersey barriers, silt fence, etc.) may be required to minimize soil runoff
from the stockpile area. The soil shall be removed prior to completion of Work.

B. Contractor shall provide the Engineer with all hauling receipts (or copies of receipts) from the
disposal facility for all Type A, Type B or Type C Regulated Soil at least weekly.

C. The Engineer may shut down excavation activities should unexpected regulated material be
encountered during excavation.

END OF SECTION
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SECTION 01 35 47 - AIR AND NOISE CONTROL

PART 1 - GENERAL
1.01 DESCRIPTION OF WORK

A

The Work includes the requirements to provide air and noise control measures until Final
Completion of the Work.

1.02 SUBMITTALS

A

Prior to Notice to Proceed, the Contractor shall submit of a list of equipment to be used on the
project and certify in writing that all equipment on the list and any additional equipment,
including Contractor’s, subcontractors or supplier's equipment, shall meet the requirements of
3.01 below.

PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION
3.01 AIR POLLUTION CONTROL

A

The Contractor shall meet or exceed EPA Tier 2 off-road diesel engine emission standards for
off-road equipment >= 25hp and meet or exceed EPA 1994 on-road diesel engine emission
standards for on-road equipment except as follows:

1.  Equipment being used in an emergency or public safety capacity

The Contractor shall not discharge smoke, dust, and other hazardous materials into the
atmosphere that violate local, state or federal regulations.

No vehicles can idle for more than 5 consecutive minutes, except as follows:
1. Idling is required to bring or maintain the equipment to operating temperature;

2. Engine idling is necessary to accomplish work for which the equipment was designed (i.e.
operating a crane)

3. Idling vehicles being used in an emergency or public safety capacity.

The Contractor shall minimize nuisance dust by cleaning, sweeping, vacuum sweeping,
sprinkling with water, or other means. Equipment for this operation shall be on the job site or
available at all times.

3.02 NOISE CONTROL

A. The Contractor shall comply with all local controls and noise level rules, regulations and
ordinances which apply to work performed pursuant to the Contract.
B. Allinternal combustion engines used on the job shall be equipped with a muffler of a type
recommended by the manufacturer.
END OF SECTION
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PART 1 - GENERAL
1.01 PERMITS, CODES AND REGULATIONS

A. The following permits/approvals have been applied for (or are on file) and incorporated into the
Contract:

1. City of Tacoma building Permit

B. Conform with the requirements of listed permits and additional or other applicable permits,
codes, and regulations as may govern the Work.

C. Obtain and pay fees for licenses, permits, inspections, and approvals required by laws
ordinances, and rules of appropriate governing or approving agencies necessary for proper
completion of Work (other than those listed under item 1.01A above and Special Inspections
called for by the International Building Code).

D. Conform with current applicable codes, regulations and standards, which is the minimum
standard of quality for material and workmanship. Provide labor, materials, and equipment
necessary for compliance with code requirements or interpretations, although not specifically
detailed in Drawings or specifications. Be familiar with applicable codes and standards prior to
bidding.

E. Process through Engineer, request to extend, modify, revise, or renew any of the permits (listed
in 1.01.A above). Furnish requests in writing and include a narrative description and adequate
Drawings to clearly describe and depict proposed action. Do not contact regulatory agency with
requests for permit extensions, modifications, revisions, or renewals without the prior written
consent of the Engineer.

1.02 VARIATIONS WITH CODES, REGULATIONS AND STANDARDS

A. Nothing in the Drawings and specifications permits Work not conforming to codes, permits or
regulations. Promptly submit written notice of the Engineer of observed variations or
discrepancies between the Contract Documents and governing codes and regulations.

B. Appropriate modifications to the Contract Documents will be made by Change Order to
incorporate changes to Work resulting from code and/or regulatory requirements. Contractor
assumes responsibility for Work contrary to such requirements if Work proceeds without notice.

C. Contractor is not relieved from complying with requirements of Contract Documents which may
exceed, but not conflict with requirements of governing codes.

1.03 COORDINATION WITH REGULATORY AGENCIES
A. Coordinate Work with appropriate governing or regulating authorities and agencies.

B. Provide advance notification to proper officials of Project schedule and schedule revisions
throughout Project duration, in order to allow proper scheduling of inspection visits at proper
stages of Work completion.

C. Regulation coordination is in addition to inspections conducted by Engineer. Notify Engineer at
least 48 hours in advance of scheduled inspections involving outside regulating officials, to
allow Engineer to be present for inspections.

PART 2 - PRODUCTS - NOT USED

PART 3 — EXECUTION - NOT USED
END OF SECTION
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 42 19 - REFERENCE STANDARDS

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Requirements relating to referenced standards.
1.02 QUALITY ASSURANCE

A. For products or workmanship specified by reference to a document or documents not included
in the Project Manual, also referred to as reference standards, comply with requirements of the
standard, except when more rigid requirements are specified or are required by applicable
codes.

B. Conform to reference standard of date of issue specified in this section, except where a specific
date is established by applicable code.

C. Should specified reference standards conflict with Contract Documents, request clarification
from the Engineer before proceeding.

D. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor
those of the Engineer shall be altered by the Contract Documents by mention or inference
otherwise in any reference document.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION
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PART 1 - GENERAL
1.01 QUALITY CONTROL FOR COMPLIANCE:

A

All work described in the Contract Documents must be fully tested in accordance with
applicable sections of these Specifications. The provisions and intent of the Contract, including
the General Conditions, Supplementary Conditions and General Requirements, apply to this
work as if specified in this Section.

The Contractor shall perform such detailed examination, inspection and quality control and
assurance of the Work as to ensure that the Work is progressing and is being completed in
strict accordance with the Contract Documents. The Contractor shall plan and lay out all Work
in advance of operations so as to coordinate all Work without delay or revision. The Contractor
shall be responsible for inspection of portions of the Work already performed to determine that
such portions are in proper condition to receive subsequent Work. Under no conditions shall a
portion of Work proceed prior to preparatory work having been satisfactorily completed. The
Contractor shall ensure that the responsible Subcontractor has carefully examined all
preparatory work and has notified the Contractor (who shall promptly notify the Port in writing)
of any defects or imperfections in preparatory work that will, in any way, affect completion of the
Work.

1.02 QUALITY ASSURANCE - CONTROL OF INSTALLATION

A

B.

G.

Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce Work of specified quality.

Comply with manufacturers' instructions, including each step in sequence.

Should manufacturers' instructions conflict with Contract Documents, request clarification from
Engineer before proceeding.

Comply with specified standards as minimum quality for the Work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

Perform Work by persons qualified to produce required and specified quality.

Verify that field measurements are as indicated on shop Drawings or as instructed by the
manufacturer.

Secure Products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, or disfigurement.

1.03 TOLERANCES

A

B.

C.

Monitor fabrication and installation tolerance control of Products to produce acceptable Work.
Do not permit tolerances to accumulate.

Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with Contract
Documents, request clarification from Engineer before proceeding.

Adjust Products to appropriate dimensions; position before securing Products in place.

1.04 REFERENCES AND STANDARDS

A. For Products or workmanship specified by association, trade, or other consensus standards,
comply with requirements of the standard, except when more rigid requirements are specified
or are required by applicable codes.
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B. Conform to reference standard by date of issue current on date of Contract Documents, except
where a specific date is established by code.

C. Obtain copies of standards where required by product specification sections.

D. Neither the contractual relationships, duties or responsibilities of the parties in Contract, nor
those of the Engineer, shall be altered from the Contract Documents by mention or inference
otherwise in any reference document.

1.05 TESTING SERVICES

A. Tests, inspections and approvals of portions of the Work shall be made as required by the
Contract Documents and by applicable laws, statutes, ordinances, codes, rules and regulations
or lawful orders of public authorities.

1. Neither observations by an inspector retained by the Port, the presence or absence of
such inspector at the site, nor inspections, tests, or approvals by others, shall relieve the
Contractor from any requirement of the Contract Documents, nor is any such inspector
authorized to change any term or condition of the Contract Documents.

B. Necessary materials testing shall be performed by an independent testing laboratory during the
execution of the Work and paid for by the Port of Tacoma, unless otherwise specified. Access
to the area necessary to perform the testing and/or to secure the material for testing, shall be
provided by the Contractor.

C. Testing does not relieve Contractor to perform work to contract requirements.

D. Re-testing required because of non-conformance to specified requirements shall be performed
by the same independent firm. Payment for re-testing will be charged to the Contractor by
deducting testing charges from the Contract Sum.

E. Material testing for initial material approval will be performed by an independent, certified
laboratory and paid for by the Contractor. These tests must be dated within six (6) months of
the submittal date.

F. Subsequent sampling and testing, required as the work progresses to ensure continual control
of materials and compliance with all requirements of the Contract documents, shall be the
responsibility of the Port, except as required by other sections of these Specifications.

1.06 MANUFACTURER'S FIELD SERVICES

A. When specified in individual specification sections, require material or Product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up equipment, test, and adjust and
balance equipment as applicable, and to initiate instructions when necessary.

B. Submit qualifications of observer to Engineer 30 days in advance of required observations.
Observer subject to approval of Engineer.

C. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. Telecommunications services.
B. Temporary sanitary facilities.
C. Temporary Controls: Barriers, enclosures, and fencing.
D. Field offices.
1.02 TELECOMMUNICATIONS SERVICES

A. Provide, maintain, and pay for telecommunications services required to maintain necessary
communication during the project.

B. Telecommunications services shall include:
1. Land based and mobile communications.
1.03 TEMPORARY SANITARY FACILITIES
A. Provide and maintain required facilities and enclosures. Provide at time of project mobilization.
B. Maintain daily in clean and sanitary condition.
C. Atend of construction, return facilities to same or better condition as originally found.
1.04 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public to allow for Port's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Provide barricades and covered walkways where required for public access to existing building.
C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
D. Provide traffic control as necessary.
1.05 FENCING
A. Construction: Contractor's option.
B. Provide 6 ft. (1.8 m) high fence around construction site; equip with vehicular gates with locks.
1.06 EXTERIOR ENCLOSURES

A. Provide temporary insulated weather tight closure of exterior openings to accommodate
acceptable working conditions and protection for Products, to allow for temporary heating and
maintenance of required ambient temperatures identified in individual specification sections,
and to prevent entry of unauthorized persons. Provide access doors with self-closing hardware
and locks.

1.07 FIELD OFFICES
A. Office: Contractor's option.

B. Locate office, if provided, in the Longshore Parking lot adjacent to the site in the area
designaged by the Engineer. No power, water or sewer is available in this area. If necessary
the Contractor shall provide temporary utilities as applicable.
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1.08 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to final inspection.

B. Clean and repair damage caused by installation or use of temporary work.
C. Restore existing facilities used during construction to original condition.
PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED
END OF SECTION
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SECTION 01 55 00 - VEHICULAR ACCESS AND PARKING

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. Parking.
B. Construction parking controls.
C. Traffic Control
D. Haul routes.
E. Repair.
PART 2 - PRODUCTS
2.01 SIGNS, SIGNALS, AND DEVICES
A. Traffic Cones and Drums.
B. Flag Person Equipment.
PART 3 - EXECUTION
3.01 ACCESS TO SITE
A. Contractor shall conduct all business through the gate assigned by the Engineer.
1. The Contractor may be required to relocate work areas as required by Port Operations.

B. Provide unimpeded access for emergency vehicles. Maintain 20 foot (6 m) width driveways with
turning space between and around combustible materials.

C. Provide and maintain access to fire hydrants free of obstructions.
3.02 PARKING

A. All Contractor's employee cars and work vehicles will be parked on-site as designated by the
Engineer.

3.03 CONSTRUCTION PARKING CONTROL

A. Control vehicular parking to prevent interference with Longshore traffic and parking, access by
emergency vehicles, and Port operations.

B. Prevent parking on or adjacent to access roads or in non-designated areas.
3.04 TRAFFIC CONTROL

A. Provide trained and equipped flag persons to regulate traffic when construction operations or
traffic encroach on access traffic lanes.

B. The Contractor shall erect and maintain all construction signs, warning signs, and other traffic
control devices necessary for the safe ingress and egress to the Project Site and work areas.
Traffic control shall include but is not limited to:

1. Flaggers to direct traffic as required to accommodate the Contractor's work.

2. The Contractor shall be liable for injuries and damages to persons and property suffered
by reason of the Contractor's operations or any negligence in connection therewith.
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3. Signs, and all other traffic control devices furnished or provided shall conform to
established standards. No work shall be done on or adjacent to the above locations until
all necessary signs and traffic control devices are in place. During the course of the work,
the Contractor shall be responsible for providing and maintaining adequate traffic control
measures for the protection of the Contractor's work and the public.

3.05 HAUL ROUTES

A.
B.

Confine construction traffic to designated haul routes.

Provide traffic control at critical areas of haul routes to regulate traffic, to minimize interference
with site traffic.

3.06 MAINTENANCE

A.

Maintain traffic and parking areas in a sound condition free of material, construction equipment,
Products, mud, etc.

Maintain existing paved areas used for construction; promptly repair breaks, potholes, low
areas, standing water, and other deficiencies, to maintain paving and drainage in original, or
specified, condition.

3.07 REMOVAL, REPAIR

A.
B.

Repair existing facilities damaged by use, to original condition.

Repair damage caused by installation.

3.08 ONSITE ROADWAY CLEANING

A.

The Contractor shall be responsible for preventing dirt and dust escaping from trucks and other
vehicles operating on or departing the project site by sweeping, covering dusty loads and all
other reasonable methods.

When trucks and other equipment are operating on site roadways and paved surfaces, the
Contractor will be required to clean said roadways and other paved surfaces when construction
activities deem it necessary, and at other times if required by the Engineer.

In the event that the above requirements are violated and no action is taken by the Contractor
after notification of infraction by the Engineer, the Port reserves the right to have the roadways
and other paved surfaces in question cleaned by others and the expense of the operation
charged to the Contractor.

END OF SECTION
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DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 57 13 - TESC AND SWPPP - SHORT FORM

PART 1 - GENERAL
1.01 WORK DESCRIPTION

A. The Work shall consist of planning, installing, inspecting, maintaining and removing Temporary
Erosion and Sediment Control (TESC) Best Management Practices (BMPs) to prevent pollution
of air and water; and to control, respond to, and dispose of eroded sediment and turbid water
during the term of the Contract.

B. These TESC requirements shall apply to all areas associated with the Work, including but not
limited to the following:

1. Work areas
Equipment and material storage areas
Staging areas

Stockpiles

o bk b

Discharge points within or adjacent to the work areas that are impacted by stormwater
runoff from the site.

C. Acceptance of TESC plans does not constitute an approval of permanent Work or drainage
design (e.g., size and location of roads, pipes, restrictors, channels, retention facilities, utilities,
etc.).

D. Contractor shall read and conform to all requirements set forth in Washington Department of
Ecology’s (Ecology) NPDES General Permit for Discharges Associated with Port of Tacoma
Municipal Stormwater Permit (MS4) Section S6E4.

1.02 REFERENCES

A. The rules, requirements, and regulations that apply to this Work include, but are not necessarily
limited to the following:

1. Washington Department of Ecology, “Stormwater Management Manual for Western
Washington,” 2014.

2. Department of Ecology NPDES General Permit for Discharges Associated with MS4.

Washington State Department of Transportation 2016 Standard Specification M41-10,
Division 8-01 Erosion Control and Water Pollution Control.

4. City of Tacoma, “Surface Water Management Manual,” Tacoma Public Works,
Environmental Services, February 2015.

1.03 SUBMITTALS
A. A Construction Stormwater Pollution Prevention Plan (SWPPP), as required by NPDES permit.

1. Contractor shall be responsible for submitting the short form project SWPPP for
construction and to maintain all BMPs, as needed, to comply with the MS4 at no additional
cost to the Port.

B. Safety Data Sheet (SDS) for any dust palliative product.
C. A copy of all Contractor site inspection logs and monthly Discharge Monitoring Reports (DMRs).
D. Water Management Plan/Temporary Dewatering Plan.

Project No. 101056.01 015713-1
Contract No. 070661



DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 57 13 - TESC AND SWPPP - SHORT FORM

1.04 AUTHORITY OF ENGINEER

A. The Engineer has the authority to limit the surface area of erodible earth material exposed by
clearing and grubbing, excavation, borrow and fill operations, as determined by analysis of
project conditions; and to direct the Contractor to provide immediate permanent or temporary
pollution control measures to minimize impacts to adjacent streams or other watercourses,
lakes, ponds, and other areas of water impoundment.

B. In the event that areas adjacent to the work area are suffering degradation due to erosion,
sediment deposit, water flows, or other causes, the Engineer may stop construction activities
until the Contractor rectifies the situation.

PART 2 - PRODUCTS
2.01 DUST CONTROL
A. Dust palliative for dust control proposed by the Contractor and approved by the Engineer.
PART 3 - EXECUTION
3.01 GENERAL

A. The Contractor shall prepare and submit a short form SWPPP. The Contractor shall be the
responsible Operator for the duration of the project.

B. In the event of conflict between these requirements and pollution control laws, rules, or
regulations of other federal, state, or local agencies, the more restrictive laws, rules, or
regulations shall apply as determined by the Engineer.

C. No project discharge of water shall be allowed that exceeds the regulated pollutant levels in
Ecology's MS4.

D. Contractor shall be solely responsible for all BMP modifications and upgrades to comply with
the MS4 and the requirements of this Section, at no additional cost to the Port.

E. Contractor shall be solely responsible for any damages and fines incurred because of
Contractor, subcontractor, or supplier actions in implementing the requirements of this Section.

F. The Contractor shall be solely responsible for schedule impacts incurred because of Contractor,
subcontractor, or supplier actions in implementing the requirements of this Section.

3.02 TEMPORARY EROSION AND SEDIMENT CONTROL DEVELOPMENT
A. The Contractor shall prepare a project SWPPP that complies with the MS4 requirements.

1.  The SWPPP shall describe construction activities and sequencing, and the proposed
Temporary and Permanent Erosion and Sediment Control measures.

2.  The SWPPP shall consist of planning, installing, inspecting, maintaining, and removing
TESC BMPs per Volume Il of the Stormwater Management Manual for Western
Washington (2014) or equivalent.

3.03 TEMPORARY EROSION AND SEDIMENT CONTROL IMPLEMENTATION
A. Contractor is responsible for implementing and updating the SWPPP including TESC BMPs.

1. Contractor shall inspect the TESC measures daily and maintain these measures to ensure
continued proper functioning for the duration of the Project.
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2. Contractor will be responsible for documenting TESC site inspections on a weekly basis in
areas of active construction and on a monthly basis in areas that have undergone
stabilization. Contractor shall keep records of the inspections on site.

3. During the construction period the Contractor shall, at no additional cost to the Port,
upgrade and/or maintain TESC measures as needed, based on Contractor means and
methods, work sequencing, and changing site conditions (e.g., changes to impervious
surface coverage, proximity of work to storm conveyance systems, storm events, etc.).
Contractor shall modify these measures for changing site conditions and update the
SWPPP to document all modifications made.

B. Catch basins shall be cleaned when the depth of debris reaches 30% of the sump depth or the
debris surface is six (6) inches below the outlet pipe. Contractor shall clean all catch basins,
manholes, and conveyance lines, if present, prior to Work completion. The cleaning process
shall not flush sediment-laden water into a downstream system.

C. Contractor shall ensure that water, or a dust palliative and a dispensing subcontractor, if
needed, is available for project use. It is the responsibility of the Contractor to develop and
adhere to appropriate safety measures pertaining to the palliative use. This also includes
ensuring the dispensing subcontractor develops and adheres to the appropriate safety
measures, if a dispensing subcontractor is used. Water used for dust suppression shall not be
applied at such a rate or in a location that it will generate runoff from the site.

D. Areas of exposed soils, including embankments, which will not be disturbed for two days during
the wet season (October 1 through April 30) or seven days during the dry season (May 1
through September 30), shall immediately be stabilized by the Contractor with an
Ecology-approved TESC measure (e.g., seeding, mulching, plastic covering, etc.).

E. TESC measures in an inactive area shall be inspected and maintained by the Contractor until
the area is permanently stabilized.

F. Inthe event that additional temporary erosion and pollution control measures are required due
to the Contractor's negligence, carelessness, or failure to install permanent controls as a part of
the Work as scheduled or as ordered by the Engineer, such work shall be performed by the
Contractor at its own expense.

G. Contractor shall remove all TESC facilities, install permanent site surfacing improvements and
permanent BMPs with minimal disturbance, and shall clean stormwater facilities prior to Work
completion.

END OF SECTION
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PART 1 - GENERAL
1.01 SUBMITTALS

A

Product Data Submittals: Submit manufacturer's standard published data. Mark each copy to
identify applicable products, models, options, and other data. Supplement manufacturers'
standard data to provide information specific to this Project.

Shop Drawing Submittals: Prepared specifically for this Project.

Sample Submittals: lllustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.

1. For selection from standard finishes, submit samples of the full range of the manufacturer's
standard colors, textures, and patterns.

PART 2 - PRODUCTS
2.01 NEW PRODUCTS

A

Provide new products unless specifically required or permitted by the Contract Documents.

2.02 PRODUCT OPTIONS

A

B.

C.

Products Specified by Reference Standards or by Description Only: Use any product meeting
those standards or description.

Products Specified by Naming One or More Manufacturers: Use a product of one of the
manufacturers named and meeting specifications, no options or substitutions allowed.

Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:
Submit a request for substitution for any manufacturer not named.

PART 3 - EXECUTION
3.01 TRANSPORTATION AND HANDLING

A

F.

Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.

Transport and handle products in accordance with manufacturer's instructions.

Transport materials in covered trucks to prevent contamination of product and littering of
surrounding areas.

Promptly inspect shipments to ensure that products comply with requirements, quantities are
correct, and products are undamaged.

Provide equipment and personnel to handle products by methods to prevent soiling,
disfigurement, or damage.

Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.02 STORAGE AND PROTECTION

A. Designate receiving/storage areas for incoming products so that they are delivered according to
installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.

B. Store and protect products in accordance with manufacturers' instructions.

C. Store with seals and labels intact and legible.
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D. Store sensitive products in weather tight, climate controlled, enclosures in an environment
favorable to product.

For exterior storage of fabricated products, place on sloped supports above ground.

Cover products subject to deterioration with impervious sheet covering. Provide ventilation to
prevent condensation and degradation of products.

G. Prevent contact with material that may cause corrosion, discoloration, or staining.

H. Provide equipment and personnel to store products by methods to prevent soiling,
disfigurement, or damage.

I.  Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

END OF SECTION
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PART 1 - GENERAL
1.01 RELATED WORK DESCRIBED ELSEWHERE

A

B.

The provisions and intent of the Contract, including the General Conditions, Supplementary
Conditions, and other sections of the General Requirements apply to this work as if specified in
this section. Work related to this section is described throughout the specifications.

Prior to requesting final inspection, the Contractor shall assure itself that the project is complete
in all aspects.

PART 2 - PRODUCTS
2.01 WARRANTY

A. The Contractor warrants the labor and materials delivered under the contract to be free from

defects in design, material, or workmanship, and against damage caused prior to final
inspection. Unless otherwise specified, this warranty extends for a period of one (1) year from
the date of Substantial Completion.

The Contractor shall promptly (within 48-hours) repair or replace all defective or damaged items
delivered under the contract. The Contractor will haul away all defective or damaged items
prior to Substantial Completion.

In the event of a failure, during such time or in such a location that immediate repairs are
mandatory, the Contractor shall respond promptly, irrespective of time. If the Contractor is not
available, the Port will effect repairs. The Contractor shall then reimburse the Port for parts and
labor necessary to correct deficiencies as defined within the warranty clause and time.

2.02 MAINTENANCE MANUALS

A. The following information (minimum of 3 copies) shall be furnished for all items of equipment on

the Project requiring operational and/or maintenance procedures and for any additional items
indicated by the Engineer:

1. Preventative Maintenance Procedures: These instructions consist of the manufacturer’s
recommended steps and schedules for maintaining the products.

2. Submittal information, as specified in Section 01 33 00 Submittal Procedures.

Warranty Information: This information consists of the name, address, and telephone
number of the manufacturer’s representative to be contacted for warranty, parts, or service
information.

4. Maintenance information summaries shall be prepared on 8-1/2” x 11” paper and digital
version (PDF format) on CD-ROM and shall contain the following information compiled
from manufacturer’s recommendations in the order shown.

a. Description or name of item.
b. Manufacturer.
c. Name, address, and telephone number of local manufacturer’s representative.
d. Recommended maintenance procedures:
1) Description of procedures.

2) Additional information as required for proper maintenance.
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e. Maintenance schedule, broken down into:
1) Quarterly
2) Semi-Annually
3) Annually

All such information shall be organized by the Contractor into 3-post, expandable metal
binders. The binders shall be sized for material approximately 8-1/2 by 11 inches, and the
material in the binders shall not protrude beyond the covers. The binder(s) shall be
divided with coversheets for each major item. The cover sheets shall be typewritten to
indicate the name, and location(s) within the Project where installed. A neatly typewritten
index shall be provided. The number of copies of such binders to be submitted shall be
equal to the total of the Contractor’s requirements plus three (3) paper copies and an
electronic copy in PDF format to be retained by the Port.

All maintenance information shall be comprehensive and detailed and shall contain
information adequately covering all normal maintenance procedures.

All information shall be specific for the items installed on the project. Material not directly
applicable shall be removed, omitted, or clearly marked as inapplicable.

If manufacturer’s standard brochures and manuals are used to describe maintenance
procedures, such brochures and manuals shall be modified to reflect only the material or
product used on this project.

Extraneous material shall be crossed out neatly or otherwise annotated or eliminated. It
shall be the responsibility of the Contractor to ensure that all maintenance materials are
obtained. Material submitted must meet the approval of the Engineer prior to project
acceptance.

PART 3 - EXECUTION
3.01 FINAL DOCUMENTS
A. Project As-Built Drawings

1.

Project As-Built Drawings shall be compiled by the Contractor and submitted to the
Engineer for translation to the Record Drawings on a monthly basis.

2. The Project As-Built Drawings will be submitted on paper full-sized (ANSI D) copy.
Drawings shall be kept current and shall be done at the time the material and equipment is
installed. Annotations to the record documents shall be made with an erasable colored
pencil conforming to the following color code:

a. Additions - Red

b. Deletions - Green

c. Comments - Blue

d. Dimensions - Graphite

4. Project As-Built Drawings must be complete and accepted by the Engineer before Final
Completion is issued.
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5. As-Built Drawings shall be in accordance with horizontal and vertical control as shown on
the drawings.

END OF SECTION
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PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B.

Cutting and patching.

1.02 SUBMITTALS
A. See Section 01 33 00 - Submittal Procedures

B.

Cutting and Patching: Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
Integrity of weather exposed or moisture resistant element.

Efficiency, maintenance, or safety of any operational element.

oD

Visual qualities of sight exposed elements.

5.  Work of the Port or separate Contractor.

C. Project As-Built Documents: Accurately record actual locations of capped and active utilities.
PART 2 - PRODUCTS
2.01 PATCHING MATERIALS

A

B.

New Materials: As specified in product sections; match existing products and work for patching
and extending work.

Type and Quality of Existing Products: Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

PART 3 - EXECUTION
3.01 EXAMINATION

A

Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
Start of work means acceptance of existing conditions.

Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

Examine and verify specific conditions described in individual specification sections.

Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

Prior to Cutting: Examine existing conditions prior to commencing work, including elements
subject to damage or movement during cutting and patching. After uncovering existing work,
assess conditions affecting performance of work. Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION

A. Clean substrate surfaces prior to applying next material or substance.
B. Seal cracks or openings of substrate prior to applying next material or substance.
C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.
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3.03 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
E. Make neat transitions between different surfaces, maintaining texture and appearance.
3.04 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. Perform whatever cutting and patching is necessary to:
Complete the work.
Fit products together to integrate with other work.
Provide openings for penetration of mechanical, electrical, and other services.
Match work that has been cut to adjacent work.
Repair areas adjacent to cuts to required condition.
Repair new work damaged by subsequent work.

Remove samples of installed work for testing when requested.

® N o g bk w N~

Remove and replace defective and non-conforming work.

C. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing. In existing work, minimize damage and restore to
original condition.

D. Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

E. Cutrigid materials using masonry saw or core drill. Pneumatic tools not allowed without prior
approval.

F. Restore work with new products in accordance with requirements of Contract Documents.

G. Fit work as appropriate to pipes, sleeves, ducts, conduit, and other penetrations through
surfaces.

H. Patching:

1. Finish patched surfaces to match finish that existed prior to patching. On continuous
surfaces, refinish to nearest intersection or natural break. For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.

Repair patched surfaces that are damaged, lifted, discolored, or showing other
imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.
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3.05 PROTECTION OF INSTALLED WORK
A. Protect installed work from damage by construction operations.
B. Provide special protection where specified in individual specification sections.

C. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

F. Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is necessary,
obtain recommendations for protection from waterproofing or roofing material manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle plastic coverings if
possible.

END OF SECTION
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PART 1 - GENERAL
1.01 RELATED WORK DESCRIBED ELSEWHERE

A

The provisions and intent of the Contract, including the General Conditions, Supplementary
Conditions, and other sections of the General Requirements apply to this work as if specified in
this section. Work related to this section is described throughout the specifications.

PART 2 - PRODUCTS
2.01 MATERIALS

A

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION
3.01 PROGRESS CLEAN-UP

A

The Contractor shall clean the project site and work areas daily, including common areas.
Enforce requirements strictly. Dispose of materials lawfully.

1. Comply with all requirements for removal of combustible waste materials and debris.

2. Do not hold waste materials more than seven days when temperatures are below 80 deg F
or three days if the temperature is expected to rise above 80 deg F.

3. Containerize unsanitary waste materials separately from other waste. Mark containers
appropriately and dispose of legally, according to regulations.

a. Use containers intended for holding waste materials for the type of material to be
stored.

4. Coordinate progress cleaning for joint use areas where Contractor and other contractors
are working concurrently.

Site: Maintain Project site free from waste materials and debris.

Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the work.

1. Remove liquid spills promptly.

2.  Where dust would impair proper execution of the Work, broom-clean or vacuum the entire
area, as appropriate.

Installed Work: Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer of product installed, using only clenaing materials specifically
recommended. If specific cleaning materials are not recommended, use cleaning materials that
are not hazardous to health or property and that will not damage exposed surfaces.

Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to
ensure freedom from damage and deterioration at time of Substantial Completion.

Waste Disposal: Do not burn waste materials on-site. Do not wash waste materials down
sewers or into waterways.
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During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period.

Limiting Exposures: Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or
otherwise deleterious exposure during the construction period.

3.02 FINAL CLEANING

A.

B.

General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply with
local laws and ordinances and Federal and local environmental and antipollution regulations.

Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer's written instructions.

1.  Complete the following cleaning operations before requesting inspection for certification of
Substantial Completion for entire Project or for a designated portion of Project:

a. Clean Project site, yard, and grounds. in areas disturbed by construction activities,
including landscape development areas, of rubbish, waste material, litter, and other
foreign substances.

b. Sweep paved areas broom clean. Remove spills, stains, and other foreign deposits.

c. Remove tools, construction equipment, machinery, and surplus material from Project
site.

d. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free
of stains, films, and similar foreign substances.

e. Remove debris and surface dust from areas affected by this construction.

f.  Clean light fixtures, lamps. globes, and reflectors to function with full efficiency in
areas affected by construction.

g. Leave Project clean and ready for occupancy.

3.03 REPAIR OF WORK

A. Complete repair and restoration operations before requesting inspection for determination of

B.

Substantial Completion.

Repair or remove and replace defective construction. Repairing includes refinishing damaged
surface, touching up with matching materials. Restore damaged construction and permanent
facilities used during construction to specified condition.

1. Touch up and otherwise repair and restore marred or exposed finishes and surface.
Replace finishes and surfaces that that already show evidence of repair or restoration.

a. Do not paint over "UL" and other required labels and identification, including
mechanical and electrical nameplates. Remove paint applied to required labels and
identification.

END OF SECTION
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PART 1 - GENERAL
1.01 SUMMARY

A. This section includes construction waste management requirements.
1.02 RELATED WORK SPECIFIED ELSEWHERE

A. The provisions and intent of the Contract, including the General Conditions, Supplementary
Conditions, and General Requirements, apply to this work as if specified in this section.

1.03 DESCRIPTION OF WORK

A. The work includes asphalt and concrete demolition and removal within the project areas as
shown on the drawings. The work also includes waste generated by construction activities,
materials, packaging, scraps, and garbage.

B. Soils excavated within the projects areas, as shown on the drawings, are anticipated to be free
of contamination, however, should the Contractor, using visual and olfactory methods, identify
potentially contaminated soil, the Contractor shall notify the Engineer to determine if the soil
requires special handling. This material shall be segregated from other excavated material. It
shall be stockpiled on plastic and covered with plastic until such time as appropriate testing and
analysis can be completed by the Engineer. Upon completion of the testing and analysis the
Engineer will direct the Contractor concerning the disposition of the material. Soil beyond
construction excavation limits will not require excavation unless free draining product is
observed or other special conditions exist in which case the Engineer will direct the Contractor
in additional excavation. Soils determined to be contaminated will be hauled and disposed of at
a locations designated in the following paragraphs.

1.04 DEFINITIONS

A. Co-mingled or Off-site Separation: Collecting all material types into a single bin or mixed
collection system and separating the waste materials into recyclable material types at an off-site
facility.

B. Construction, Demolition and Land-Clearing (CDL) Waste: Includes all nonhazardous solid
wastes resulting from construction, remodeling, alterations, repair, demolition, and land
clearing. Includes material that is recycled, reused, salvaged or disposed as garbage.

C. Hazardous/Dangerous Waste: As defined by Chapter 70.105.010 Revised Code of Washington
and 40 Code of Federal Register 261 and by Washington Administrative Code 173-303.

D. Proper Disposal: As defined by the jurisdiction receiving the waste.

E. Recyclable Materials: Products and materials that can be recovered and remanufactured into
new products.

F. Recycling: The process of sorting, cleaning, treating and reconstituting materials for the
purpose of using the material in the manufacture of a new product. Can be conducted on-site
(as in the grinding of concrete).

G. Recycling Facility: An operation that is permitted to accept materials for the purpose of
processing the materials into an altered form for the manufacture of a new product.

H. Salvage for Reuse: Existing usable product or material that can be saved and reused in some
manner on the project site or other projects off-site.

I. Salvage for Resale: Existing usable product or material that can be saved and removed intact
(as is) from the project site to another site for resale to others without remanufacturing.
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J.  Source-Separated Materials: Materials that are sorted at the site into separate containers for
the purpose of reuse or recycling.

K. Sources Separation: Sorting the recovered materials into specific material types with no, or a
minimum amount of, contamination on site.

L. Time-Based Separation: Collecting waste during each phase of construction or deconstruction
that results in primarily one major type of recovered material. The material is removed before it
becomes mixed with the material from the next phase of construction.

M. Garbage: Product or material typically considered to be trash or debris that is unable to be
salvaged for resale, salvaged and reused, returned, or recycled.

N. Olfactory Indications (methods): Of or relating to the sense of smell. Soils contaminated with
petroleum and other volatile constituents typically exhibit characteristic odors that can be
detected (and sometimes identified) by smell.

O. PID: Photo lonization Detector. A field instrument that is used to detect the presence of and
give a relative indication of the concentration of vapors emitted from volatile constituents
(contamination) in environmental media (soil and water).

P. Soil (waste) Profile: A characterization of the chemical and physical properties of a waste
material including the types of contaminants and their concentrations as measured by approved
laboratory analytical methods. A profile is required by the receiving permitted disposal or
recycling facility.

Q. Special Handling: Refers to hauling and disposal of soils that, because they are contaminated,
cannot be reused in place as backfill or as general fill at another location. Such soils must be
hauled to and managed at a permitted disposal or recycling facility.

R. Type A Contaminated Soil: Soil that must be removed from the Project site and has been
determined by the Engineer to contain petroleum hydrocarbons in concentrations exceeding
state or federal cleanup standards or special Port determined criteria. Type A soil requires
disposal at an approved facility.

S. Type B Contaminated Soil: Soil that must be removed from the Project site and has been
determined by the Engineer to contain petroleum hydrocarbons or other contaminants in
concentrations that will require disposal or recycling at one of the approved facility.

T. Type C Contaminated Soil: Soil determined by Engineer to contain unknown constituent(s) and
requires further testing and classification. Type C soil requires disposal at one of the approved
facility.

U. Type D Material: Material including soil, determined by the Engineer not to require special
handling with regard to this Contract. Classification of material as Type D material by the Port is
not a certification nor does it release the Contractor of liability or obligation to meet any disposal
or storage facility acceptance or testing requirements.

V. Unanticipated Contamination: Contamination unexpectedly found in an excavation or in other
locations where there is no prior knowledge, information, or history to indicate possible spills or
releases of contamination.

W. Visual Indications (methods): A preliminary evaluation of the potential presence of
contamination based on visual observation. For example, fuel contaminated soils are frequently
discolored or stained relative to non-petroleum impacted native soils or clean fill.
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1.05 SUBMITTALS

A. Soils Management Plan

B. Soils Hauling Receipts
1.06 SOILS MANAGEMENT PLAN

A. A minimum of 10 days prior to excavation of any subsurface materials, submit a Soils

Management Plan to the Engineer. The Soils Management Plan must be approved by the
Engineer prior to any excavation of subsurface materials. Include the following in the Soils

Management Plan:

1.

6.

Identification of all soil disposal/recycling facilities to be used on the project for Type A and
B Contaminated Soil.

Identification of all fill sites, disposal facilities and/or end uses of material determined to be
Type D Material.

Contingency for delivery and placement of Type C Contaminated Soil at an onsite Soil
Stockpile area.

Contingency for managing debris encountered during excavation that may disqualify soil
for disposal or recycle at the approve facilities.

General description of how equipment operators, safety personnel and other applicable
Contractor shall coordinate with the Engineer to facilitate handling of contaminated soil in
accordance with this specification.

Description of all haul routes to be used on the project.

B. Include in the Two Week Look Ahead Schedule specific time frames for excavation. Each
excavation activity shall be given an individual line item description, time frame and duration.

C. Notify the Engineer prior to hauling contaminated soil to the soil disposal facility. The notification
shall include:

1.

An estimate of the number of truck-trips, the haul destination, and the period in which
these trips will be made (e.g., 20 truck-trips to the Waste Management Facility over the
two-week period beginning on March 1, 2012).

1.07 QUALITY ASSURANCE

A. Regulatory Requirements: The Contractor shall maintain compliance with all applicable Federal,
State, or Local laws that apply to Construction Waste Management and material salvage,
reuse, recycling and disposal.

B. Disposal Sites, Recyclers and Waste Materials Processors: All facilities utilized for
management of any materials covered under this specification must maintain all necessary
permits as required by federal, state and local jurisdictions.

1.08 HEALTH AND SAFETY

A. The Contractor is required to implement all health and safety provisions as required by
Specification 01 35 29 - Health, Safety and Emergency Response Procedures.
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PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION
3.01 WASTE DISPOSAL

A

B.

C.

D.

Source-Separated CDL Recycling: Provide individual containers for separate types of CDL
waste to be recycled, clearly labeled with a list of acceptable and unacceptable materials.

Co-Mingled CDL Recycling: Provide containers for co-mingled CDL waste to be recycled,
clearly labeled with a list of acceptable and unacceptable materials.

Landfill: Provide containers for CDL waste that is to be disposed of in a landfill clearly labeled
as such.

Removal of CDL Waste from Project Site: Transport CDL waste off Port's property and provide
legal disposal.

3.02 SOIL DISPOSAL

A. Excavation/Testing: The field-testing for contaminated soil will be performed by the Port and will
result in the following classification of material as defined in paragraph DEFINITIONS of this
section:

1. Type A Contaminated Soil.

2. Type B Contaminated Soil.

3. Type C Contaminated Soil.

4. Type D Material.

B. Disposition of Material
1. Type A and B Contaminated Soil: Material determined to be Type A or B Contaminated

Soil shall be hauled by the Contractor to an approved facility for disposal.

2. Type C Material: Material determined to be Type C is of unknown origin or special
circumstances. Material determined to be Type C contaminated soils shall be hauled to an
onsite Soil Stockpile Site area. The Contractor shall protect the material once stockpiled.
The Port will direct the Contractor on the disposition of the material following the analysis
of the suspect material.

3. Type D Material: Material determined not to require special handling (Type D) shall be
hauled by the Contractor to a site determined by the Contractor. If testing or certification of
this material is required by the receiving site, the Contractor shall complete these
requirements. The Port will not certify or declare the material suitable for unrestricted use.

C. Other Requirements
1. Cover all soil stockpiles and maintain stockpile areas in accordance with SECTION 01 57

13 - Temporary Erosion and Sediment Control and Construction Stormwater Pollution
Prevention.

2. Material determined to be Type A, Type B or Type C contaminated material may be, upon
approval of the Engineer, temporarily stockpiled within the construction area. Provide an
impervious liner beneath this soil and securely cover with a waterproof covering. Remove
the material prior to completion of work in the work area.

3. Submit all hauling receipts (or copies of receipts) from the receiving facility for all Type A,
Type B or Type C Contaminated soil at least weekly.
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4. The Engineer may require shut down of excavation should unforeseen condition warrant.

END OF SECTION
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PART 1 - GENERAL
1.01 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.

1.02 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. As-Built Drawings
1.03 ACTION SUBMITTALS
A. Contractor’s List of Incomplete Items: Initial submittal at Substantial Completion.
1.04 PROJECT SUBMITTALS
A. Submittal of Project Warranties
B. Record Drawings

1. Miscellaneous Record Submittals: See other Specification Sections for miscellaneous
recordkeeping requirements and submittals in connection with various construction
activities.

C. Schedule of Maintenance Material ltems: For maintenance material submittal items specified in
other Sections.

1.05 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 Port 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 individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and similar
documents.

3. Submit maintenance material submittals specified in individual Sections, including tools,
spare parts, extra materials, and similar items, and deliver to location designated by the
Contract Document or Engineer. Label with manufacturer's name and model number
where applicable.

4. Submit test/adjust/balance records.

Project No. 101056.01 017700-1
Contract No. 070661
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C.

5. Submit changeover information related to Port's occupancy, use, operation, and
maintenance.

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. Make final changeover of permanent locks and deliver keys to Port

2. Complete startup and testing of systems and equipment

3. Perform preventive maintenance on equipment used prior to Substantial Completion
4

Instruct Port's personnel in operation, adjustment, and maintenance of products,
equipment, and systems

5. Advise Port of changeover in heat and other utilities
6. Terminate and remove temporary facilities from Project site
7. Complete final cleaning requirements

Submit a written request for inspection to determine Substantial Completion a minimum of 7
days prior to days prior to date the work will be completed and ready for final inspection and
tests. On receipt of request, Engineer will either proceed with inspection or notify Contractor of
unfulfilled requirements. Engineer will prepare the Notice of Substantial Completion after
inspection or will notify Contractor of items, either on the Contractor’s list or additional items
identified by the Engineer, that must be completed or corrected before notice will be issued.

1. Reinspection: 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.

1.06 PUNCH LIST (LIST OF INCOMPLETE ITEMS)

A

Organization of List: Include name and identification of each space and 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 list of spaces in sequential order.

2. Organize items applying to each space by major elements.

1.07 FINAL COMPLETION PROCEDURES

A

B.

Submittals Prior to Final Completion: Before requesting final inspection for determining final
completion, complete and submit the following:

1. Submittal of all remaining items, including as-built documents, operation and maintenance
manuals, final completion construction photographic documentation, damage or settlement
surveys, surveys, and similar final record information and all other submittals defined in the
Contract Documents.

2. List of Incomplete Items: Submit copy of Engineer's Substantial Completion inspection list
of items to be completed or corrected (Punch List). Copy of the list shall state that each
item has been completed or otherwise resolved for acceptance.

Inspection: Submit a written request for final inspection to determine acceptance a minimum of
___days prior to date the work will be complete and ready for final inspection and tests. On

Project No. 101056.01 017700-2
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receipt of request, the Engineer will either proceed with inspection or notify contractor of
unfulfilled requirements.

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

1.08 FINAL ACCEPTANCE PROCEDURES
A. Submittals Prior to Final Acceptance:

1. Receipt and approval of application for final payment; due within seven (7) days of receipt
of Final Completion by the Engineer.

2. Execution of all Change Orders.
Contractor’s signed waiver and release of claims on the Engineer provided form.

Contractor’s submittal of list of all suppliers and subcontractors and the total amounts paid
to each on the Engineer provided form;

5. Contractor’s submittal of a list of all subcontractors and suppliers requiring Affidavits of
Wages paid on the Contract and certify that each of companies will submit an approved
Affidavit of Wages paid to the Port within 30 days.

B. The Engineer will issue the Final Acceptance Memo upon receipt of the required submittals.
PART 2 - PRODUCTS - NOT USED

PART 3 — EXECUTION - NOT USED
END OF SECTION

Project No. 101056.01 017700-3
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SECTION 03 3000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11

A.

1.2

15-7833

SUMMARY

Includes But Not Limited To:
1. Furnish and install Project concrete work as described in Contract Documents.
2. Quality of concrete used on Project but furnished under other Sections.

Products Installed But Not Supplied Under This Section:

1.  Inserts, bolts, boxes, templates, and fastening devices for other work, including
those for bases only for Mechanical and Electrical.

2. Concrete accessories.

Related Sections:

1. Divisions 26 and 27: Mechanical and electrical devices including boxes,
conduits, pipes, hangers, inserts, and other work to be embedded in concrete work
before placing.

Section 31 2323: Granular base course under slabs.

3. Furnishing of items to be embedded in concrete specified in Section involved.

no

REFERENCES

American Society For Testing And Materials:

1. ASTM C 33-03, “Standard Specification for Concrete Aggregates”.

2.  ASTM C 94-06, “Standard Specification for Ready-Mixed Concrete”.

3. ASTM C 150-06, “Standard Specification for Portland Cement”,

4. ASTM C 260-01, “Standard Specification for Air-Entraining Admixtures for
Concrete”.

5. ASTM C 494-04, *“Standard Specification for Chemical Admixtures for
Concrete”.

6. ASTM C 618-03, “Standard Specification for Coal Fly Ash and Raw or Calcined
Natural Pozzolan for Use in Concrete”.

7.  ASTM E 1155-96 (2001), “Standard Test Method for Determining Fr Floor
Flatness and F. Floor Levelness Numbers”.

8. ASTM C31 / C31M-03, “Practice for Making and Curing Concrete Test
Specimens in the Field”.

9. ASTM C39 / C39M-01, “Test Method for compressive Strength of Cylindrical
Concrete Specimens”.

10. ASTM C42 | C42M-99, “Test Method for Obtaining and Testing Drilled Cores
and Sawed Beams of Concrete”.
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1.3

1.4

C.

D.

15-7833

11. ASTM C143 / C143M-00, “Test Method for Slump of Hydraulic-Cement
Concrete”.

12.  ASTM C231-97**, “Test Method for Air Content of Freshly Mixed Concrete by
the Pressure Method”.

13. ASTM C1064 / C1064M-01, “Test Method for Temperature of Freshly Mixed
Portland Cement Concrete”.

SYSTEM DESCRIPTION

Performance Requirements:
1.  Conform to requirements of ASTM C 94 unless specified otherwise.
2.  For testing purposes, following concrete strengths are required:
a. At7days: 70 percent minimum of 28 day strengths (2.2A1a).
b. Prior to RPM placement, 3000 psi. minimum.
c. At 28 days: 28 day strength (2.2A1a).

SUBMITTALS
Shop Drawings: For steel reinforcement.

Quality Assurance / Control:

1.  Concrete mix design.

2.  Delivery Tickets: Require mix plant to furnish delivery ticket for each batch of
concrete. Keep delivery tickets at job-site for use of PNNL or its representatives.
Tickets shall show following:

Name of ready-mix batch plant.

Serial number of ticket.

Date and truck number.

Name of Contractor.

Name and location of Project.

Specific class or designation of concrete conforming to that used in Contract

Documents.

g. Amount of concrete.

h. Time loaded.

i. Type, name, manufacturer, and amount of admixtures used.

J.

k

l.

mP Qo0 o

Amount and type of cement.
Total water content.
Sizes and weights of sand and aggregate.

Qualification Data: For testing agency

Field quality-control test and inspection reports.
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1.5

A.

1.6

15-7833

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 National Ready Mixed Concrete Association
(NRMCA) “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, as documented according to ASTM E 548.

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

Contract Documents:

1. ACI 301, “Specification for Structural Concrete”, Sections 1 through 5.

2. ACI 117, “Specifications for Tolerances for Concrete Construction and
Materials”.

PROJECT CONDITIONS

Project Environmental Requirements:
1.  Cold Weather Concreting Procedures:
a.  General Requirements:

1) Materials and equipment required for heating and protection of
concrete shall be approved and available at Project site before
beginning cold weather concreting.

2) Forms, reinforcement, metallic embedments, and fillers shall be free
from snow, ice, and frost. Surfaces that will be in contact with newly
placed concrete, including sub-grade materials, shall be 35 deg F
minimum at time of concrete placement.

3) Thaw sub-grade 6 inches deep minimum before beginning concrete
placement. If necessary, re-compact thawed material.

4)  Use no frozen materials or materials containing ice.

b.  Requirements when average 24 hour temperature, midnight to midnight, is

below 40 deg F.

1)  Temperature of concrete as placed and maintained shall be 55 deg F
minimum and 90 deg F maximum.

2)  Heat concrete for 72 hours minimum after placing if regular cement is
used; for 48 hours if high early strength cement is used; or longer if
determined necessary by PNNL. During this period, maintain concrete
surface temperature between 55 and 90 deg F.

3)  Vent flue gases from combustion heating units to outside of enclosure
to prevent carbonation of the concrete surface.

4)  Prevent concrete from drying during heating period. Maintain
housing, insulation, covering, and other protection 24 hours after heat
is discontinued.

033000 -3
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5)  After heating period, if temperature falls below 32 deg F, protect
concrete from freezing until strength of 2,000 psi minimum is
achieved. Protect flatwork exposed to melting snow or rain during day
and freezing during night from freezing until strength of 3,500 psi
minimum is achieved.

c.  Requirements when average 24 hour temperature, midnight to midnight, is

above 40 deg F, but when temperature falls below 32 deg F:

1)  Protect concrete from freezing for 72 hours after placing, or until
2,000 psi compressive strength is achieved, whichever is longer.
Protect flatwork exposed to melting snow or rain during day and
freezing during night from freezing until strength of 3,500 psi
minimum is achieved.

d.  Protect soil supporting concrete footings from freezing under any
circumstances.
2.  Hot Weather Concreting Procedures:
Maximum concrete temperature allowed is 90 deg F in hot weather.
Cool aggregate and sub-grades by sprinkling.
Avoid cement temperatures over 140 deg F.
Use cold mixing water or ice.
Use fog spray or evaporation retardant to lessen rapid evaporation from
concrete surface.

P00 o

PART 2 - PRODUCTS

2.1 MATERIALS
A.  Portland Cement: Meet requirements of ASTM C 150, Type 1A or IlIA.

B.  Aggregates:
1. Coarse:

a.  Meet requirements of ASTM C 33 or nonconforming aggregate that by test
or actual service produces concrete of required strength and conforms to
local governing codes.

b.  Aggregate shall be uniformly graded by weight as follows:

1)  Flat Work, Size No. 67.

Sieve Percent Passing
One Inch | 100

3/4'Inch | 90-100
3/8Inch | 20-55

No. 4 0-10

No. 8 0-5

2)  All Other, Size No. 57.
| Sieve | Percent Passing |

15-7833 03 3000 - 4
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2. Fine:

a.
b.

1-1/2 100
Inch
One Inch | 95-100
1/2 Inch | 25-60
No. 4 0-10
No. 8 0-5

Meet requirements of ASTM C 33.
Aggregate shall be uniformly graded by weight as follows:

Sieve Percent Passing
3/8 100

Inch
No. 4 95 - 100
No. 8 80 - 100

No.16 |50-85
No.30 |25-60
No.50 |10-30
No. 100 | 2-10

C.  Water: Clear, apparently clean, and potable.

D.  Admixtures And Miscellaneous:
1. Mineral:

a.

Fly Ash Pozzolan: Meet requirements of ASTM C 618, Class F and with
loss on ignition (LOI) of 3 percent maximum.

2.  Chemical:

a.

2.2 MIXES

No admixture shall contain calcium chloride nor shall calcium chloride be
used as an admixture. All chemical admixtures used shall be from same
manufacturer and compatible with each other.

Air Entraining Admixture: Meet requirements of ASTM C 260.

Water Reducing Admixture: Meet requirements of ASTM C 494, Type A
and containing not more than 0.05 percent chloride ions.

High Range Water Reducing Admixture (Superplasticizer): Meet
requirements of ASTM C 494, Type F, containing not more than 0.05
percent chloride ions.

Evaporation Retardant.

Bonding Agents.

A.  Submit mix design to meet following requirements:
1.  Proportions:

15-7833
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a.  Mix Design: Minimum Compressive Strength: 4,500 psi at 28 days or as
specified on project drawings.

b.  Air Entrainment:

1)  Exterior Concrete: 6-8 percent.

c. Do not add water any time during mixing cycle above amount required to
meet specified water / cement ratio. No reduction in the amount of
cementitious material is allowed.

2. Admixtures:

a.  Mix design shall show proposed admixture, amount, usage instructions, and
justification for proposed use. Do not use any admixture without PNNL’s
written approval.

b.  Mineral: An amount of specified fly ash not to exceed 20 percent of weight
of cement may be substituted for cement. If substituted, consider fly ash
with cement in determining amount of water necessary to provide specified
water / cement ratio.

C. Chemical:
1) 4 inch slump maximum before addition of high range water reducer.
2) 7 inch slump maximum with use of high range water reducer with
approval of Engineer of Record or PNNL Design Authority.
3) Specified accelerator or retarder may be used if necessary to meet
environmental conditions.

PART 3 - EXECUTION

3.1 PREPARATION

A. Inserts, bolts, boxes, templates, pipes, conduits, and other accessories required by
Divisions 26, and 27 shall be installed and verified before placing concrete.

B. Install inserts, bolts, boxes, templates, pipes, conduits, and other accessories furnished
under other Sections to be installed as part of work of this Section. Tie anchor bolts for
hold-down anchors and columns securely to reinforcing steel.

C.  Remove water and debris from space to be placed.

3.2 INSTALLATION

A.  Site Tolerances:
1.  Tolerances shall conform to requirements of ACI 117, except where otherwise
specified on project drawings or details.
2.  Local Flatness / Levelness of Interior Slabs:
a.  Specified Overall Value of FF28 / FL20 and Minimum Local Value of Fr20
/ FL15 when tested in accordance with ASTM E 1155.
b.  Table Four: Maximum Variation Tolerances.
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Thickness, standard

plus 3/8 inch, minus 1/4
inch

Thickness, footings minus 0 inch
Plan, 0 - 20 feet 1/2 inch
Plan, 40 feet or greater | 3/4 inch
Plan, footings plus 1/2 inch

Eccentricity, footings

2 inch max standard,
1/2 inch at masonry

Openings, size

minus 1/4 inch, plus One
inch

Openings, location

plus / minus 1/2 inch at cen-
ter

Plumb

1/2 inch max

Placing:

1.  Place as soon after mixing as possible.

April 2016

Deposit as nearly as possible in final

position. Placing of concrete shall be continuous until a panel or section is

complete.

2. If concrete is pumped, take test cylinder concrete from the discharge end of pump

lines.

3. Concrete shall not come into contact with aluminum products during pumping or

placing.

4. Consolidate concrete in forms by vibrating and other means where required.
Thoroughly work in concrete around reinforcing bars.

oo

~

Do not embed aluminum in concrete.
Do not use contaminated, deteriorated, or re-tempered concrete.
Avoid accumulation of hardened concrete.

onding Fresh And Hardened Concrete:

Re-tighten forms.
Roughen surfaces.

Wet but do not saturate.

Slush with neat cement grout or apply bonding agent.

B
1.
2.
3. Clean off foreign matter and laitance.
4
5
6

Proceed with placing new concrete.

Special Requirements:
1. Exterior Slabs:

a. Dusting with cement not permitted.
b. For continuous placing and where shown on Drawings, saw cut one inch deep
control joints before shrinkage occurs.

2. Anchor Bolts:

a. Anchor bolts shall not be wet-set.

process.

Do not disturb bolts during finishing

b.  Adhesive anchor bolts or expansion anchors are permitted where specified
on project drawings and details.
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E.

3.3

15-7833

Finishing:

1.

2.

Rubbed Finish, Exposed Vertical Surfaces:

a. Immediately after removing forms, remove joints, marks, bellies,
projections, loose materials, and cut back metal ties from surfaces to be
exposed.

b.  Point up voids with cement mortar, 1:2 mix, and rub exposed surface with
carborundum to smooth, even surface.

Broom Finishes, Exterior Flatwork:

a.  Broom finish exterior slabs.

b.  Round edges including edges formed by expansion joints.

c.  Remove edger marks.

FIELD QUALITY CONTROL

Testing and Inspecting: Contractor will engage a special inspector and qualified testing
and inspecting agency to perform field tests and inspections and prepare test reports.

Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:

1.

Testing Frequency: Obtain one composite sample for each day's pour of each

concrete mixture less than 25 cu. yd., plus one set for each additional 50 cu. yd. or

fraction thereof. A composite sample consists of tests for slump, air content, and
concrete temperature and taking standing cylinder specimens. Obtain a minimum
of one composite sample for each isolated foundation. (See also drawings).

Slump: ASTM C 143/C 143M; one test at point of placement for each composite

sample. Perform additional tests when concrete consistency appears to change.

Air Content: ASTM C 231, pressure method, for normal-weight concrete; one

test for each composite sample.

Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air

temperature is 40 deg F and below and when 80 deg F and above.

Compression Test Specimens: ASTM C 31/C 31M.

a.  Cast and laboratory cure at least 3 sets of 2 standard cylinder specimens for
each composite sample.

b.  Additional sets of cylinders may be cast and cured at contractor’s option and
expense if contractor desires early compressive-strength tests and receives
written approval.

Compressive-Strength Tests: ASTM C 39/C 39M,; test one set of two laboratory-

cured specimens at 7 days and one set of two specimens at 28 days. One set of

two laboratory-cured specimens will be held in reserve.

a. A compressive-strength test shall be the average compressive strength from
a set of two specimens obtained from same composite sample and tested at
age indicated.

b.  Prior to loading concrete with any load, the concrete shall have achieved
3000 psi and have at least a 7 day age. If 7 day laboratory cured specimens
do not exceed 3,000 psi, one set of two laboratory-cured reserve specimens
may be tested at a time agreed to by PNNL and Contractor.
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3.4

7.

10.

11.

12.

Strength of each concrete mixture will be satisfactory if every 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 PNNL, 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 PNNL but will not be used as sole basis for approval
or rejection of concrete.

Concrete inspection and testing shall be waived for booth pads, relocatable RPM
service pads, equipment rack pads and bollard footings when contractor uses
4500psi concrete throughout work.

Concrete inspection and testing shall be waived for traffic signs shown in the
drawings to be constructed with SAKCRETE footings.

Correct deficiencies in the Work that test reports and inspections indicate does not
comply with the Contract Documents.

PROTECTION

Protect concrete that has not received its initial set from precipitation to avoid excess
water in mix and unsatisfactory surface finish.

Do not allow materials resulting from construction activities, which will affect concrete
or application of finish floor systems adversely, to come in contact with interior
concrete slabs.

END OF SECTION 03 3000

15-7833
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SECTION 05 5000 - METAL FABRICATIONS

PART 1 - GENERAL

11

A.

1.2

1.3

14

15-7833

SUMMARY

This Section includes the following:
1.  Metal bollards.

2 Sign posts.

3. RPM Bases.

4.  Stairs.

5 Miscellaneous steel.

Products furnished, but not installed, under this Section include the following:
1. Anchor bolts.

Related Sections include the following:
1.  Division 03 Section “Cast-in-Place Concrete” for installing anchor bolts, steel
pipe sleeves, wedge-type inserts and other items indicated to be cast into concrete.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to the following:
1.  AWS DL1.1, “Structural Welding Code-Steel”.

SUBMITTALS

Shop drawings for stairs.

Mill Certificates: Signed by manufacturers of stainless-steel sheet certifying that
products furnished comply with requirements.

Welding certificates. (The only submittal required for minor welding is the welding
certificate).

WPS.
Certification of weld examination personnel.

Report of weld inspections.

PROJECT CONDITIONS
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A

1.5

Field Measurements:  Verify actual locations of walls and other construction

contiguous with metal fabrications by field measurements before fabrication.

1.  Established Dimensions: Where field measurements cannot be made without
delaying the Work, establish dimensions and proceed with fabricating metal
fabrications without field measurements. Coordinate wall and other contiguous
construction to ensure that actual dimensions correspond to established
dimensions.

2. Provide allowance for trimming and fitting at site.

COORDINATION

Coordinate installation of anchorages for metal fabrications. Furnish setting drawings,
templates, and directions for installing anchorages, including sleeves, concrete inserts,
anchor bolts, and items with integral anchors, that are to be embedded in concrete or
masonry. Deliver such items to Project site in time for installation.

Coordinate installation of steel weld plates and angles for casting into concrete that are
specified in this Section but required for work of another Section. Deliver such items
to Project site in time for installation.

PART 2 - PRODUCTS

2.1

2.2

2.3

15-7833

METALS, GENERAL

Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless otherwise
indicated. For metal fabrications exposed to view in the completed Work, provide
materials without seam marks, roller marks, rolled trade names, or blemishes.
FERROUS METALS

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight
is indicated or required by structural loads.

FASTENERS

Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A; with hex
nuts, ASTM A 563; and, where indicated, flat washers.

RPM Anchor Bolts: ASTM F 1554, Grade 55.
Booth Anchor Bolts shall be HILTI-TZ rods installed per the manufacturer instructions

with HILTI- HY-200 adhesive.
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D.

2.4

2.5

15-7833

Expansion Anchors: Anchor bolt and sleeve assembly with capability to sustain,
without failure, a load equal to six times the load imposed when installed in unit
masonry and four times the load imposed when installed in concrete, as determined by
testing according to ASTM E 488, conducted by a qualified independent testing agency.

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal
alloy welded.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107.  Provide grout specifically
recommended by manufacturer for interior and exterior applications.

FABRICATION, GENERAL

Shop Assembly:  Preassemble items in the shop to greatest extent possible.
Disassemble units only as necessary for shipping and handling limitations. Use
connections that maintain structural value of joined pieces. Clearly mark units for
reassembly and coordinated installation.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a
radius of approximately 1/32 inch, unless otherwise indicated. Remove sharp or rough
areas on exposed surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

Form exposed work true to line and level with accurate angles and surfaces and straight
edges.

Weld corners and seams continuously to comply with the following:

1.  Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended
so no roughness shows after finishing and contour of welded surface matches that
of adjacent surface.

Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners where possible. Where exposed fasteners are required, use Phillips flat-head
(countersunk) screws or bolts, unless otherwise indicated. Locate joints where least
conspicuous.
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G.

2.6

2.7

2.8

A

Fabricate seams and other connections that will be exposed to weather in a manner to
exclude water. Provide weep holes where water may accumulate.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space
anchoring devices to secure metal fabrications rigidly in place and to support indicated
loads.

1. Where units are indicated to be cast into concrete or built into masonry, equip
with integrally welded steel strap anchors, 1/8 by 1 and 1/2 inches, with a
minimum 6 inch embedment and 2 inch hook, not less than 8 inches from ends
and corners of units and 24 inches o.c., unless otherwise indicated.

MISCELLANEOUS FRAMING AND SUPPORTS

General: Provide steel framing and supports not specified in other Sections as needed
to complete the Work.

Fabricate units from steel shapes, plates, and bars of welded construction, unless
otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary
to receive adjacent construction retained by framing and supports. Cut, drill, and tap
units to receive hardware, hangers, and similar items.

1. Fabricate units from slotted channel framing where indicated.

2. Furnish inserts if units are installed after concrete is placed.

Prime miscellaneous framing and supports with zinc-rich primer where indicated.

STEEL WELD PLATES AND ANGLES
Provide steel weld plates and angles not specified in other Sections, for items supported

from concrete construction as needed to complete the Work. Provide each unit with not
less than two integrally welded steel strap anchors for embedding in concrete.

METAL BOLLARDS

Fabricate metal bollards from Schedule 40 steel pipe.

PART 3 - EXECUTION

3.1
A.

15-7833

INSTALLATION, GENERAL

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for
installing metal fabrications. Set metal fabrications accurately in location, alignment,
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3.2

and elevation; with edges and surfaces level, plumb, true, and free of rack; and
measured from established lines and levels.

Fit exposed connections accurately together to form hairline joints. Weld connections
that are not to be left as exposed joints but cannot be shop welded because of shipping
size limitations.

Field Welding: Comply with the following requirements:

1.  Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended
so no roughness shows after finishing and contour of welded surface matches that
of adjacent surface.

Fastening to In-Place Construction: Provide anchorage devices and fasteners where
metal fabrications are required to be fastened to in-place construction. Provide threaded
fasteners for use with concrete and masonry inserts, toggle bolts, through bolts, lag
bolts, wood screws, and other connectors.

Provide temporary bracing or anchors in formwork for items that are to be built into
concrete, masonry, or similar construction.
QUALITY CONTROL

Testing Agency: Contractor will engage a qualified independent testing and inspecting
agency to inspect structural welds.

Minor welding (e.g., signage, relocatable base plates and intercoms) shall not require
independent inspections. Minor welding shall be performed by an AWS certified
welder. Surfaces to be welded shall be free of paint. Finished welds shall be free of
slag and wire brushed before application of primer/paint or other coatings.

Welded Connections: Welds will be visually inspected according to AWS D1.1.

Correct deficiencies in Work that test reports and inspections indicate does not comply
with the Contract Documents.

END OF SECTION 05 5000

15-7833
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SECTION 05 5213 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL

11

A.

1.2

SUMMARY

This Section includes the following:

1. Steel pipe railings.

SUBMITTALS

Product Data: For grout, anchoring cement, and paint products.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other
work.

Welding submittals for structural welds as described in Section 05 5000 — METAL
FABRICATIONS.

Samples: For each exposed finish required.

PART 2 - PRODUCTS

2.1

2.2

15-7833

METALS

Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and
finish as supported rails, unless otherwise indicated.

Steel:

1. Pipe: ASTM A53/A53M, TypeF or TypeS, Grade A, Standard Weight
(Schedule 40), unless another grade and weight are required by structural loads.

2.  Plates, Shapes, and Bars: ASTM A 36/A 36M.

MISCELLANEOUS MATERIALS

Fasteners: Provide concealed fasteners, unless unavoidable or standard for railings

indicated.

1.  Steel Railings: Plated steel fasteners complying with ASTM B 633, Class Fe/Zn
25 for electrodeposited zinc coating.

Anchors:  Provide cast-in-place, adhesive or expansion anchors, fabricated from
corrosion-resistant materials with capability to sustain, without failure, a load equal to
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2.3

2.4

six times the load imposed when installed in unit masonry and equal to four times the
load imposed when installed in concrete, as determined by testing per ASTM E 488.

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal
alloy welded.

Shop Primers: See Drawings.

Grout and Anchoring Cement:  Factory-packaged, nonshrink, nonmetallic grout
complying with ASTM C 1107; or water-resistant, nonshrink anchoring cement;
recommended by manufacturer for exterior use.

FABRICATION

General: Fabricate railings to comply with design, dimensions, and details indicated.

Welded Connections: Cope components at connections to provide close fit, or use
fittings designed for this purpose. Weld all around at connections, including at fittings.

Form changes in direction by bending.

Form curves by bending in jigs to produce uniform curvature; maintain cross section of
member throughout bend without cracking or otherwise deforming exposed surfaces.

Close exposed ends of railing members with prefabricated end fittings.
Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.

Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous
fittings, and anchors to interconnect railing members to other work, unless otherwise
indicated.

FINISHES

Steel:
1. Primed and painted.

PART 3 - EXECUTION

3.1
A.

15-7833

INSTALLATION
General: Perform cutting, drilling, and fitting required for installing railings. Set

railings accurately in location, alignment, and elevation.
1. Set posts plumb within a tolerance of 1/16 inch in 3 feet.
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2. Align rails so variations from level for horizontal members and variations from
parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch
in 12 feet.

B.  Anchor posts in concrete by inserting into formed or core-drilled holes and grouting
annular space.

C.  Anchor railing ends to concrete and masonry with round flanges connected to railing
ends and anchored to wall construction with anchors and bolts.

D. Attach handrails to wall with wall brackets.
1.  For wood stud partitions, use hanger or lag bolts set into wood backing between
studs.
2.  For steel-framed partitions, fasten to steel framing or concealed steel
reinforcements using self-tapping screws of size and type required to support
structural loads.

E.  Adjusting and Cleaning:
1.  Immediately after erection, clean field welds, bolted connections, and abraded

areas of shop paint, and paint exposed areas with the same material as used for
shop painting.

F.  Painting: See Drawings

END OF SECTION 05 5213
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SECTION 055313 - BAR GRATINGS

PART 1 - GENERAL

11

A

1.2

A

SUMMARY

Section includes metal bar gratings.

ACTION SUBMITTALS

Shop Drawings: Include plans, sections, details, and attachments to other work.

PART 2 - PRODUCTS

2.1

A

B.

2.2

A

2.3

A

B.

15-7833

METAL BAR GRATINGS
Metal Bar Grating Standards: Comply with NAAMM MBG 531, "Metal Bar Grating Manual”
Welded Steel Grating:

Bearing Bar Spacing: 1-3/16 inches (30 mm) o.c.
Bearing Bar Depth: 1-1/4 inches (32 mm).
Bearing Bar Thickness: 3/16 inch (4.8 mm).
Crosshar Spacing: 4 inches (102 mm) o.c.

Steel Finish: Shop primed.

Grating shall be banded.

ocoukrwbdE

STAIR TREADS

Stair Treads: Form treads to configurations shown from metal bar grating; fabricate to comply

with NAAMM MBG 531, "Metal Bar Grating Manual."

1. Fabricate treads and platforms from welded steel grating with openings in gratings no
more than 3/4 inch in least dimension.

2. Surface: Plain.

3. Finish: Shop primed.

4, Fabricate grating treads with rolled-steel floor plate nosing and with steel angle or steel
plate carrier at each end for stringer connections. Secure treads to stringers with bolts.

FERROUS METALS

Steel Bars for Bar Gratings: ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or
ASTM A 1018/A 1018M.

Wire Rod for Bar Grating Crossbars: ASTM A 510 (ASTM A 510M).
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C.

2.4

A

25

A

B.

2.6

A

2.7

A

B.

Uncoated Steel Sheet: ASTM A 1011/A 1011M, structural steel, Grade 30 (Grade 205).

FASTENERS

General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use
and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941
(ASTM F 1941M), Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class
required.

FABRICATION

Cut, drill, and punch material cleanly and accurately. Remove burrs and ease edges to a radius
of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on

exposed surfaces.

Fit exposed connections accurately together to form hairline joints.

GRATING FRAMES AND SUPPORTS

Fabricate from metal shapes, plates, and bars of welded construction to sizes, shapes, and
profiles indicated and as necessary to receive gratings. Miter and weld connections for
perimeter angle frames. Cut, drill, and tap units to receive hardware and similar items.

1. Unless otherwise indicated, fabricate from same basic metal as gratings.

STEEL FINISHES
Finish gratings, frames, and supports after assembly.

Shop prime gratings, frames, and supports unless otherwise indicated.

PART 3 - EXECUTION

3.1

A.

B.

15-7833

INSTALLATION, GENERAL

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
gratings. Set units accurately in location, alignment, and elevation; measured from established
lines and levels and free of rack.

Fit exposed connections accurately together to form hairline joints.

1. Weld connections that are not to be left as exposed joints but cannot be shop welded
because of shipping size limitations.
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3.2 INSTALLING METAL BAR GRATINGS
A.  General: Install gratings to comply with recommendations of referenced metal bar grating
standards that apply to grating types and bar sizes indicated, including installation clearances
and standard anchoring details.
B.  Attach units to supporting members with type and size of clips and fasteners indicated or, if not
indicated, as recommended by grating manufacturer for type of installation conditions shown.
33 ADJUSTING AND CLEANING
A.  Touchup Painting: Immediately after erection, clean field welds, bolted connections, and

abraded areas of shop paint and paint exposed areas with same material as used for shop
painting to comply with SSPC-PA 1 requirements for touching up shop-painted surfaces.

END OF SECTION 055313
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SECTION 26 0500 - COMMON WORK RESULTS FOR ELECTRICAL
PART 1 - GENERAL

11 SUMMARY

A.  Section Includes:
1. Sleeves for raceways and cables.
2.  Sleeve seals.
3. Grout.
4.  Common electrical installation requirements.

PART 2 - PRODUCTS

2.1 SLEEVES FOR RACEWAYS AND CABLES

A. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends, painted or dipped.

B.  Sleeves for Rectangular Openings: Galvanized sheet steel.
1. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches and no side
more than 16 inches, thickness shall be 0.052 inch.
b.  For sleeve cross-section rectangle perimeter equal to, or more than, 50
inches and 1 or more sides equal to, or more than, 16 inches, thickness shall
be 0.138 inch.

2.2 GROUT
A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged,

nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to
consistency suitable for application and a 30-minute working time.

PART 3 - EXECUTION

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
A. Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center
of unit for wall-mounting items.
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C.

3.2

3.3

15-7833

Headroom Maintenance: If mounting heights or other location criteria are not
indicated, arrange and install components and equipment to provide maximum possible
headroom consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both electrical equipment and other nearby installations. Connect in such
a way as to facilitate future disconnecting with minimum interference with other items
in the vicinity.

Right of Way: Give to piping systems installed at a required slope.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Use pipe sleeves for penetrations of fire-rated floor and wall assemblies unless
penetration arrangement requires rectangular sleeved opening.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4 inch annular clear space between sleeve and raceway or
cable, unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry.
1.  Promptly pack grout solidly between sleeve and wall so no voids remain. Tool
exposed surfaces smooth; protect grout while curing.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at raceway and cable penetrations. Install sleeves and seal raceway
and cable penetration sleeves with firestop materials.

SLEEVE-SEAL INSTALLATION

Install to seal Fire-Rated exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway or
cable material and size. Position raceway or cable in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between raceway or cable and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make watertight seal.
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3.4 FIRESTOPPING

A.  Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical
installations to restore original fire-resistance rating of assembly.

END OF SECTION 26 0500
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SECTION 26 0519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND
CABLES

PART 1 - GENERAL

11

1.2

SUMMARY

This Section includes the following:

1. Building wires and cables rated 600 V and less.

2. Connectors, splices, and terminations rated 600 V and less.
3. Sleeves and sleeve seals for cables.

QUALITY ASSURANCE
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.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

A.

2.2

15-7833

CONDUCTORS AND CABLES
Copper Conductors: Comply with NEMA WC 70.

Conductor Insulation: Comply with NEMA WC 70 for Types THW, THHN-THWN,
XHHW, UF, USE and SO.

Multiconductor Cable: Comply with NEMA WC 70 for armored cable, Type AC
metal-clad cable, Type MC mineral-insulated, metal-sheathed cable, Type Ml
nonmetallic-sheathed cable, Type NM Type SO and Type USE with ground wire.

CONNECTORS AND SPLICES

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  AFC Cable Systems, Inc.

2. Hubbell Power Systems, Inc.

3.  0-Z/Gedney; EGS Electrical Group LLC.

4.  3M; Electrical Products Division.
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2.3

2.4

5. Tyco Electronics Corp.

Description:  Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated.

SLEEVES FOR CABLES

Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends, painted or dipped.

Cast-Iron Pipe Sleeves: Cast or fabricated “wall pipe”, equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

SLEEVE SEALS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  Advance Products & Systems, Inc.

2.  Calpico, Inc.

3. Metraflex Co.

4.  Pipeline Seal and Insulator, Inc.

Description: Modular sealing device, designed for field assembly, to fill annular space

between sleeve and cable.

1.  Sealing Elements: EPDM interlocking links shaped to fit surface of cable or

conduit. Include type and number required for material and size of raceway or

cable.

Pressure Plates: Plastic. Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of
length required to secure pressure plates to sealing elements. Include one for each
sealing element.

N

PART 3 - EXECUTION

3.1
A.

B.

15-7833

CONDUCTOR MATERIAL APPLICATIONS
Feeders: Copper. Stranded.

Branch Circuits: Copper. Stranded.
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3.2

A

3.3

15-7833

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE
APPLICATIONS AND WIRING METHODS

Service Entrance: Type THHN-THWN or XHHW single conductors in raceway.
Exposed Feeders: Type THHN-THWN or XHHW single conductors in raceway.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-
THWN, single conductors in raceway.

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

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

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN,
single conductors in raceway.

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

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with
stainless-steel, wire-mesh, strain relief device at terminations to suit application.

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

Class 2 Control Circuits: Power-limited cable, concealed in building finishes or Power-
limited tray cable, in cable tray.

INSTALLATION OF CONDUCTORS AND CABLES

Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

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.

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

Install exposed cables parallel and perpendicular to surfaces of exposed structural
members, and follow surface contours where possible.

Support cables according to Division 26 Section 0529.

Identify and color-code conductors and cables according to Division 26 Section 0553.
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G.

3.4

3.5

3.6

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.

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

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.

Cut sleeves to length for mounting flush with both wall surfaces.
Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4 inch annular clear space between sleeve and cable
unless sleeve seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and masonry, with
approved joint compound for gypsum board assemblies.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at cable penetrations.
SLEEVE-SEAL INSTALLATION

Use type and number of sealing elements recommended by manufacturer for cable
material and size. Position cable in center of sleeve. Assemble mechanical sleeve seals
and install in annular space between cable and sleeve. Tighten bolts against pressure
plates that cause sealing elements to expand and make watertight seal.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly.

END OF SECTION 26 0519

15-7833
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SECTION 26 0526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11

A.

1.2

SUMMARY

This Section includes methods and materials for grounding systems and equipment.

QUALITY ASSURANCE

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.

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

PART 2 - PRODUCTS

2.1

A.

2.2

15-7833

CONDUCTORS

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

Bare Copper Conductors:

1.  Stranded Conductors: ASTM B 8.

2. Tinned Conductors: ASTM B 33.

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

4.  Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

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

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

CONNECTORS

Listed and labeled by a nationally recognized testing laboratory acceptable to
authorities having jurisdiction for applications in which used, and for specific types,
sizes, and combinations of conductors and other items connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted pressure-
type, with at least two bolts.
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2.3

PART 3

3.1

3.2

15-7833

1.  Pipe Connectors: Clamp type, sized for pipe.

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

GROUNDING ELECTRODES

Ground Rods: Copper-clad steel; 5/8 inches in diameter by 96 inches long.

- EXECUTION

APPLICATIONS
Conductors: Install stranded conductors, No. 6 AWG, unless otherwise indicated.

Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG
minimum. Bury at least 24 inches below grade.

Isolated Grounding Conductors: Green-colored insulation with continuous yellow
stripe. On feeders with isolated ground, identify grounding conductor where visible to
normal observation, with alternating bands of green and yellow tape, with at least three
bands of green and two bands of yellow.

Conductor Terminations and Connections:

1.  Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Welded connectors except at test wells and as
otherwise indicated.

3.  Connections to Ground Rods at Test Wells: Bolted connectors.

4.  Connections to Structural Steel: Welded connectors.

EQUIPMENT GROUNDING

Install insulated equipment grounding conductors with the following items, in addition
to those required by NFPA 70:

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Armored and metal-clad cable runs.

Busway Supply Circuits: Install insulated equipment grounding conductor from
grounding bus in the switchgear, switchboard, or distribution panel to equipment
grounding bar terminal on busway.

NN E
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3.3

15-7833

9.  Computer and Rack-Mounted Electronic Equipment Circuits: Install insulated
equipment grounding conductor in branch-circuit runs from equipment-area
power panels and power-distribution units.

10. X-Ray Equipment Circuits: Install insulated equipment grounding conductor in
circuits supplying x-ray equipment.

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters,
dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit
and to air duct and connected metallic piping.

Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding
conductor connected to the receptacle grounding terminal. Isolate conductor from
raceway and from panelboard grounding terminals. Terminate at equipment grounding
conductor terminal of the applicable derived system or service, unless otherwise
indicated.

Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch
circuit or feeder, isolate equipment enclosure from supply circuit raceway with a
nonmetallic raceway fitting listed for the purpose. Install fitting where raceway enters
enclosure, and install a separate insulated equipment grounding conductor. Isolate
conductor from raceway and from panelboard grounding terminals. Terminate at
equipment grounding conductor terminal of the applicable derived system or service,
unless otherwise indicated.

Signal and Communication Equipment: For telephone, alarm, voice and data, and other

communication equipment, provide No.4 AWG minimum insulated grounding

conductor in raceway from grounding electrode system to each service location,

terminal cabinet, wiring closet, and central equipment location.

1.  Service and Central Equipment Locations and Wiring Closets: Terminate
grounding conductor on a 1/4 by 2 by 12 inch grounding bus.

2. Terminal Cabinets: Terminate grounding conductor on cabinet grounding
terminal.

Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate
insulated equipment grounding conductor in addition to grounding conductor installed
with branch-circuit conductors.

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.
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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. For grounding electrode system, install at least two rods spaced at least one-rod
length from each other and located at least the same distance from other
grounding electrodes, and connect to the service grounding electrode conductor.

Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes

are specified in Division 26 Section “Underground Ducts and Raceways for Electrical

Systems”, and shall be at least 12 inches deep, with cover.

1. Test Wells: Install at least one test well for each service, unless otherwise
indicated. Install at the ground rod electrically closest to service entrance. Set top
of test well flush with finished grade or floor.

Bonding Straps and Jumpers: Install in locations accessible for maintenance, except

where routed through short lengths of conduit.

1.  Bonding to Structure: Bond straps directly to basic structure, taking care not to
penetrate any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:
Install so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type
connection is required, use a bolted clamp.

Grounding and Bonding for Piping:

1.  Metal Water Service Pipe: Install insulated copper grounding conductors, in
conduit, from building's main service equipment, or grounding bus, to main metal
water service entrances to building. Connect grounding conductors to main metal
water service pipes, using a bolted clamp connector or by bolting a lug-type
connector to a pipe flange, using one of the lug bolts of the flange. Where a
dielectric main water fitting is installed, connect grounding conductor on street
side of fitting. Bond metal grounding conductor conduit or sleeve to conductor at
each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass
water meters. Connect to pipe with a bolted connector.

3.  Bond each aboveground portion of gas piping system downstream from
equipment shutoff valve.

Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding
conductors of associated fans, blowers, electric heaters, and air cleaners. Install
bonding jumper to bond across flexible duct connections to achieve continuity.

END OF SECTION 26 0526

15-7833
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SECTION 26 0529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11

A.

1.2

1.3

1.4

1.5

1.6

15-7833

SUMMARY

This Section includes the following:

1.  Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
DEFINITIONS

EMT: Electrical metallic tubing.

RMC: Rigid metal conduit.

PERFORMANCE REQUIREMENTS
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 5
times the applied force.

SUBMITTALS

Welding certificates.

QUALITY ASSURANCE

Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M,
“Structural Welding Code — Steel”.

Comply with NFPA 70.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
Concrete, reinforcement, and formwork requirements are specified in Division 03.
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PART 2 - PRODUCTS

2.1

A

15-7833

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components

for field assembly.

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, 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.

g.  Wesanco, Inc.

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.

o Qo0 T

Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-fiber-
resin channels and angles with 9/16 inch diameter holes at a maximum of 8 inches o.c.,
in at least 1 surface.

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a.  Allied Tube & Conduit.

b.  Cooper B-Line, Inc.; a division of Cooper Industries.
c.  Fabco Plastics Wholesale Limited.

d.  Seasafe, Inc.

2.  Fittings and Accessories: Products of channel and angle manufacturer and
designed for use with those items.

3. Fitting and Accessory Materials: Same as channels and angles.

4.  Rated Strength: Selected to suit applicable load criteria.

Raceway and Cable Supports: As described in NECA 1 and NECA 101.

Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings,
designed for types and sizes of raceway or cable to be supported.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for non-armored electrical
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conductors or cables in riser conduits. Plugs shall have number, size, and shape of
conductor gripping pieces as required to suit individual conductors or cables supported.
Body shall be malleable iron.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel
plates, shapes, and bars; black and galvanized.

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.  Available Manufacturers:  Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

1)  Hilti Inc.

2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.

3)  MKT Fastening, LLC.

4)  Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

2. Mechanical-Expansion Anchors: Insert-wedge-type, galvanized or 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.  Available Manufacturers:  Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

b.  Manufacturers: Subject to compliance with requirements, provide products
by one of the following:

1)  Cooper B-Line, Inc.; a division of Cooper Industries.

2)  Empire Tool and Manufacturing Co., Inc.

3)  Hilti Inc.

4)  ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
5)  MKT Fastening, LLC.

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.

Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

o

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit
dimensions of supported equipment.
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APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for
electrical equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space
supports for EMT and RMC as required by NFPA 70. Minimum rod size shall be 1/4
inch in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted

support system, sized so capacity can be increased by at least 25 percent in future

without exceeding specified design load limits.

1.  Secure raceways and cables to these supports with two-bolt conduit clamps,
single-bolt conduit clamps or single-bolt conduit clamps using spring friction
action for retention in support channel.

Spring-steel clamps designed for supporting single conduits without bolts may be used
for 1 and 1/2 inch and smaller raceways serving branch circuits and communication
systems above suspended ceilings and for fastening raceways to trapeze supports.

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified
in this Article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT and
RMC may be supported by openings through structure members, as permitted in
NFPA 70.

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.  ToWood: 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
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inches thick or greater. Do not use for anchorage to lightweight-aggregate
concrete or for slabs less than 4 inches thick.

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock

washers and nuts, Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with

MSS SP-69 or Spring-tension clamps.

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 means that meet 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 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 3,000 psi, 28 day compressive-strength concrete. Concrete materials,
reinforcement, and placement requirements are specified in Division 03 Section “Cast-
in-Place Concrete”.

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.

4.  Place and secure the RPM anchor bolts with (2) GFE anchor bolt templates and
anchor bolt rebar cage as described in the drawings. The templates and anchor
bolts shall be securely fastened to the foundation forms with care taken to
minimize interference with the foundation rebar cage.
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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 surfaces.
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.

END OF SECTION 26 0529

15-7833 26 0529 - 6



Port of Tacoma Straddle Carrier April 2016
Booth Replacement

SECTION 26 0533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 SUMMARY

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical
wiring.

B. Related Sections include the following:
1.  Division 26 Section 0543 for exterior ductbanks, manholes, and underground
utility construction.
1.2 DEFINITIONS
EMT: Electrical metallic tubing.
LFMC: Liquidtight flexible metal conduit.

RMC: Rigid metallic conduit.

o 0 ® »

RNC: Rigid nonmetallic conduit.

1.3 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 METAL CONDUIT AND TUBING

A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  AFC Cable Systems, Inc.

2. Alflex Inc.

3. Allied Tube & Conduit; a Tyco International Ltd. Co.
4 Anamet Electrical, Inc.; Anaconda Metal Hose.
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5.

6
7.
8.
9
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Fittings for Conduit (Including Flexible and Liquidtight),

Electri-Flex Co.
Manhattan/CDT/Cole-Flex.

Maverick Tube Corporation.

O-Z Gedney; a unit of General Signal.
Wheatland Tube Company.

Rigid Steel Conduit: ANSI C80.1.
EMT: ANSI C80.3.

LFMC: Flexible steel conduit with PVC jacket.

April 2016

EMT, and Cable:

NEMA FB 1, listed for type and size raceway with which used, and for application and
environment in which installed.
Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886.

Fittings for EMT: Steel, set-screw or compression type where exposed to

1.
2.

3.

weather.

Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch,

with overlapping sleeves protecting threaded joints.

F.  Joint Compound for Rigid Metallic (Steel) Conduit: Listed for use in cable connector
assemblies, and compounded for use to lubricate and protect threaded raceway joints
from corrosion and enhance their conductivity.

2.2 NONMETALLIC CONDUIT AND TUBING

A. Available Manufacturers:

Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,

the following:

1.  AFC Cable Systems, Inc.

2. Anamet Electrical, Inc.; Anaconda Metal Hose.
3. Arnco Corporation.

4. CANTEX Inc.

5.  CertainTeed Corp.; Pipe & Plastics Group.

6.  Condux International, Inc.

7.  ElecSYS, Inc.

8. Electri-Flex Co.

9. Lamson & Sessions; Carlon Electrical Products.
10. Manhattan/CDT/Cole-Flex.

11. RACO; a Hubbell Company.

12. Thomas & Betts Corporation.

B. RNC: NEMA TC 2, Type EPC-80-PVC, unless otherwise indicated.

C.  Fittings for RNC: NEMA TC 3; match to conduit or tubing type and material.

15-7833
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A.

2.4

2.5
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OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. Arnco Corporation.

2. Endot Industries Inc.

3. IPEX Inc.

4.  Lamson & Sessions; Carlon Electrical Products.

Description:  Comply with UL 2024; flexible type, approved for plenum, riser or
general-use installation.
METAL WIREWAYS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

1.  Cooper B-Line, Inc.

2. Hoffman.

3. Square D; Schneider Electric.
4.  Wiegmann.

Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 4X, unless
otherwise indicated.

Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as
required for complete system.

Wireway Covers: Hinged type Screw-cover type Flanged-and-gasketed type.

Finish: Manufacturer's standard enamel finish.

NONMETALLIC WIREWAYS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  Hoffman.

2. Lamson & Sessions; Carlon Electrical Products.

3. Cooper B-Line, Inc.

4.  Wiegmann.

Description: Fiberglass polyester, extruded and fabricated to size and shape indicated,
with no holes or knockouts. Cover is gasketed with oil-resistant gasket material and
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fastened with captive screws treated for corrosion resistance. Connections are flanged,
with stainless-steel screws and oil-resistant gaskets.

Description: PVC plastic, extruded and fabricated to size and shape indicated, with
snap-on cover and mechanically coupled connections with plastic fasteners.

Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as
required for complete system.

SURFACE RACEWAYS

Surface Metal Raceways: Painted or dipped galvanized steel with snap-on covers.

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a.  Thomas & Betts Corporation.
b.  Walker Systems, Inc.; Wiremold Company (The).
c.  Wiremold Company (The); Electrical Sales Division.

Surface Nonmetallic Raceways: Two-piece construction, manufactured of rigid PVC.

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

Butler Manufacturing Company; Walker Division.

Enduro Systems, Inc.; Composite Products Division.

Hubbell Incorporated; Wiring Device-Kellems Division.

Lamson & Sessions; Carlon Electrical Products.

Panduit Corp.

Walker Systems, Inc.; Wiremold Company (The).

Wiremold Company (The); Electrical Sales Division.

@rooo0oTw

BOXES, ENCLOSURES, AND CABINETS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.

EGS/Appleton Electric.

Erickson Electrical Equipment Company.

Hoffman.

Hubbell Incorporated; Killark Electric Manufacturing Co. Division.

O-Z/Gedney; a unit of General Signal.

RACO; a Hubbell Company.

Robroy Industries, Inc.; Enclosure Division.

LN~ wWNE
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9.  Scott Fetzer Co.; Adalet Division.

10. Spring City Electrical Manufacturing Company.
11. Thomas & Betts Corporation.

12.  Walker Systems, Inc.; Wiremold Company (The).
13.  Wiegmann.

Sheet Metal Outlet and Device Boxes: NEMA OS 1.

Cast-Metal Outlet and Device Boxes: NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover.

Nonmetallic Outlet and Device Boxes: NEMA OS 2.
Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, galvanized, cast iron with
gasketed cover.

Hinged-Cover Enclosures: NEMA 250, Type 4X, with continuous-hinge cover with

flush latch, unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard
enamel.

2. Nonmetallic Enclosures: Plastic.

Cabinets:

1.  NEMA 250, Type 4X, galvanized-steel box with removable interior panel and
removable front, finished inside and out with manufacturer's standard enamel.
Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

oW

HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

Description: Comply with SCTE 77.

1. Color of Frame and Cover: Gray.

2.  Configuration: Units shall be designed for flush burial and have closed bottom,
unless otherwise indicated.

3.  Cover: Weatherproof, secured by tamper-resistant locking devices and having
structural load rating of 120 KIP.

4.  Cover Finish: Nonskid finish shall have a minimum coefficient of friction of
0.50.

5.  Cover Legend: Molded lettering, “ELECTRIC”. “TELEPHONE”, as indicated
for each service.

6. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with
entering ducts for secure, fixed installation in enclosure wall.
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7. Handholes 12 inches wide by 24 inches long and larger shall have inserts for
cable racks and pulling-in irons installed before concrete is poured.

Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of
sand and aggregate, bound together with polymer resin, and reinforced with steel or
fiberglass or a combination of the two.

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide the
product indicated on Drawings or a comparable product by one of the following:
a.  Armorcast Products Company.

b.  Carson Industries LLC.
c. CDR Systems Corporation.
d.  NewBasis.

Fiberglass Handholes and Boxes with Polymer-Concrete Frame and Cover: Sheet-
molded, fiberglass-reinforced, polyester-resin enclosure joined to polymer-concrete top
ring or frame.

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide the
product indicated on Drawings or a comparable product by one of the following:
a.  Armorcast Products Company.

b.  Carson Industries LLC.
c.  Christy Concrete Products.
d.  Synertech Moulded Products, Inc.; a division of Oldcastle Precast.

Fiberglass Handholes and Boxes: Molded of fiberglass-reinforced polyester resin, with

covers of hot-dip galvanized-steel diamond plate.

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2.  Basis-of-Design Product: Subject to compliance with requirements, provide the
product indicated on Drawings or a comparable product by one of the following:
a.  Carson Industries LLC.

b.  Christy Concrete Products.
c.  Nordic Fiberglass, Inc.

SLEEVES FOR RACEWAYS

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends.
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Cast-Iron Pipe Sleeves: Cast or fabricated “wall pipe”, equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052 or
0.138 inch thickness as indicated and of length to suit application.

SLEEVE SEALS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1.  Advance Products & Systems, Inc.

2.  Calpico, Inc.

3. Metraflex Co.

4.  Pipeline Seal and Insulator, Inc.

Description: Modular sealing device, designed for field assembly, to fill annular space

between sleeve and cable.

1.  Sealing Elements: EPDM interlocking links shaped to fit surface of cable or

conduit. Include type and number required for material and size of raceway or

cable.

Pressure Plates: Plastic. Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of
length required to secure pressure plates to sealing elements. Include one for each
sealing element.

N

PART 3 - EXECUTION

3.1
A.

15-7833

RACEWAY APPLICATION

Outdoors: Apply raceway products as specified below, unless otherwise indicated:

1.  Exposed Conduit: Rigid metallic conduit. See drawing Sheet 2.

2. Concealed Conduit, Aboveground: EMT. See drawing Sheet 2.

3. Underground Conduit: RNC, Type EPC-80-PVC, direct buried.

4 Verticals runs for stub-ups transitioning from underground to above ground shall
be polymer coated RMC or approved equal.

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic,

Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 4X.

7. Application of Handholes and Boxes for Underground Wiring:
a.  Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway

Locations, Subject to Occasional, Nondeliberate Loading by Heavy

S
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Vehicles: Polymer concrete Fiberglass enclosures with polymer-concrete
frame and cover Fiberglass-reinforced polyester resin, SCTE 77, Tier 15
structural load rating.

b.  Handholes and Pull Boxes in Sidewalk and Similar Applications with a
Safety Factor for Nondeliberate Loading by Vehicles: Heavy-duty
fiberglass units with polymer-concrete frame and cover, SCTE 77, Tier 8
structural load rating.

c.  Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:
Fiberglass-reinforced polyester resin, structurally tested according to
SCTE 77 with 3,000 Ibf vertical loading.

Comply with the following indoor applications, unless otherwise indicated:

1.  Exposed, Not Subject to Physical Damage: EMT.

2.  Exposed, Not Subject to Severe Physical Damage: EMT.

3.  Exposed and Subject to Severe Physical Damage: Rigid metallic conduit.

Includes raceways in the following locations:

a.  Loading dock.

b.  Corridors used for traffic of mechanized carts, forklifts, and pallet-handling
units.

c.  Mechanical rooms.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Connection to Vibrating Equipment (Including Transformers and Hydraulic,

Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use

LFMC in damp or wet locations.

6.  Damp or Wet Locations: Rigid metallic conduit.

7. Raceways for Optical Fiber or Communications Cable in Spaces Used for
Environmental Air: Plenum-type, optical fiber/communications cable raceway.

8.  Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:
Riser-type, optical fiber/communications cable raceway.

9. Raceways for Concealed General Purpose Distribution of Optical Fiber or
Communications Cable:  General-use, optical fiber/communications cable
raceway Plenum-type, optical fiber/communications cable raceway.

10. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4X, in
damp or wet locations.

S

Minimum Raceway Size: 3/4 inch trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.

1.  Rigid Metallic Conduit: Use threaded rigid steel conduit fittings, unless otherwise
indicated.

2. EMT: Use compression type steel conduit fittings where exposed to weather,
unless otherwise indicated.

Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where

aluminum raceways are installed for such circuits and pass through concrete, install in
nonmetallic sleeve.
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Do not install aluminum conduits in contact with concrete.

INSTALLATION

Comply with NECA 1 for installation requirements applicable to products specified in
Part 2 except where requirements on Drawings or in this Article are stricter.

Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water
pipes. Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.
Support raceways as specified in Division 26 Section 0529.
Arrange stub-ups so curved portions of bends are not visible above the finished slab.

Install no more than the equivalent of three 90-degree bends in any conduit run except
for communications conduits, for which fewer bends are allowed.

Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.

Raceways Embedded in Slabs:

1.  Run conduit larger than 1 inch trade size, parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to slab
support.

2. Arrange raceways to cross building expansion joints at right angles with
expansion fittings.

3. Change from RNC, Type EPC-80-PVC, to Rigid Metallic Conduit 12” before
transition from horizontal to vertical.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:
Apply listed compound to threads of raceway and fittings before making up joints.
Follow compound manufacturer's written instructions.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors, including conductors smaller than No. 4 AWG.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200 Ib tensile strength. Leave at least 12 inches of slack at each end
of pull wire.

Raceways for Optical Fiber and Communications Cable: Install raceways, metallic and
nonmetallic, rigid and flexible, as follows:

1. 3/4 Inch Trade Size and Smaller: Install raceways in maximum lengths of 50 feet.
2. 1linch Trade Size and Larger: Install raceways in maximum lengths of 75 feet.
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3. Install with a maximum of two 90 degree bends or equivalent for each length of
raceway unless Drawings show stricter requirements. Separate lengths with pull
or junction boxes or terminations at distribution frames or cabinets where
necessary to comply with these requirements.

Install raceway sealing fittings at suitable, approved, and accessible locations and fill

them with listed sealing compound. For concealed raceways, install each fitting in a

flush steel box with a blank cover plate having a finish similar to that of adjacent plates

or surfaces. Install raceway sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.

2. Where otherwise required by NFPA 70.

Expansion-Joint Fittings for RNC: Install in each run of conduit that is located where
environmental temperature change may exceed 30 deg F, and that has straight-run
length that exceeds 25 feet.

1.  Install expansion-joint fittings for each of the following locations, and provide
type and quantity of fittings that accommodate temperature change listed for
location:

a.  Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature
change.

2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch
per foot of length of straight run per deg F of temperature change.

3. Install each expansion-joint fitting with position, mounting, and piston setting
selected according to manufacturer's written instructions for conditions at specific
location at the time of installation.

Flexible Conduit Connections: Use maximum of 72 inches of flexible conduit for

equipment subject to vibration, noise transmission, or movement; and for transformers

and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.

2.  Use LFMC or LFNC in damp or wet locations not subject to severe physical
damage.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of
masonry block, and install box flush with surface of wall.

INSTALLATION OF UNDERGROUND CONDUIT

Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare
trench bottom for pipe less than 6 inches in nominal diameter.

2. Install backfill.

3. After installing conduit, backfill and compact. Start at tie-in point, and work
toward end of conduit run, leaving conduit at end of run free to move with
expansion and contraction as temperature changes during this process. Firmly
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hand-tamp backfill around conduit to provide maximum supporting strength.

After placing controlled backfill to within 12 inches of finished grade, make final

conduit connection at end of run and complete backfilling with normal

compaction.

4.  Install manufactured duct elbows for stub-ups at poles and equipment and at
building entrances through the floor, unless otherwise indicated. Encase elbows
for stub-up ducts throughout the length of the elbow.

5.  Install manufactured rigid steel conduit elbows for stub-ups at poles and
equipment and at building entrances through the floor.

a.  Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches of concrete.

b.  For stub-ups at equipment mounted on outdoor concrete bases, extend steel
conduit horizontally a minimum of 60 inches from edge of equipment pad
or foundation. Install insulated grounding bushings on terminations at
equipment.

6.  Warning Tape: For landscaped areas bury warning tape approximately 12 inches
below grade above all concrete-encased ducts and duct banks. Under asphalt bury
warning tape approximately 6 inches below grade above all concrete-encased
ducts and duct banks. Align tape parallel to and within 3 inches of the 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.

INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

Install handholes and boxes level and plumb and with orientation and depth coordinated
with connecting conduits to minimize bends and deflections required for proper
entrances.

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, set so cover surface will be flush with finished grade. Set
covers of other enclosures 1 inch above finished grade.

Install handholes and boxes with bottom below the frost line, below grade.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and
insulators, as required for installation and support of cables and conductors and as
indicated. Select arm lengths to be long enough to provide spare space for future
cables, but short enough to preserve adequate working clearances in the enclosure.

Field-cut openings for conduits according to enclosure manufacturer's written
instructions. Cut wall of enclosure with a tool designed for material to be cut. Size

26 0533 - 11



Port of Tacoma Straddle Carrier April 2016
Booth Replacement

3.5

3.6

3.7

15-7833

holes for terminating fittings to be used, and seal around penetrations after fittings are
installed.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Use pipe sleeves for penetrations of fire-rated floor and wall assemblies unless
penetration arrangement requires rectangular sleeved opening.

Rectangular Sleeve Minimum Metal Thickness:

1.  For sleeve cross-section rectangle perimeter less than 50 inches and no side
greater than 16 inches, thickness shall be 0.052 inch.

2.  For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches
and 1 or more sides equal to, or greater than, 16 inches, thickness shall be 0.138
inch.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4 inch annular clear space between sleeve and raceway
unless sleeve seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and masonry.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at raceway penetrations. Install sleeves and seal with firestop
materials.

SLEEVE-SEAL INSTALLATION

Install to seal underground, exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway
material and size. Position raceway in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between raceway and sleeve. Tighten bolts against
pressure plates that cause sealing elements to expand and make watertight seal.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly.
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3.8 PROTECTION

A. Provide final protection and maintain conditions that ensure coatings, finishes, and
cabinets are without damage or deterioration at time of Substantial Completion.
1.  Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2.  Repair damage to PVC or paint finishes with matching touchup coating
recommended by manufacturer.

3.9 CLASS |, DIVISION I AND 1l LOCATIONS

A.  Comply with NEC 501. In particular:
1.  Equipment installed in classified area shall be labeled for use in this space.
2. Wiring methods within Division | and Division Il areas shall meet NEC 501.10.
3. Per NEC 501.15, a conduit seal shall be required in each conduit crossing the
classified area boundary. Conduit seal to be installed within 10” of the classified
boundary.

END OF SECTION 26 0533
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SECTION 26 0543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL
SYSTEMS

PART 1 - GENERAL

11

1.2

SUMMARY

This Section includes the following:

1.  Conduit, ducts, and duct accessories for direct-buried and concrete-encased duct
banks, and in single duct runs.

2. Handholes and boxes.

3. Manholes.

QUALITY ASSURANCE
Comply with ANSI C2.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

A

2.2

15-7833

CONDUIT
Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.

RNC: NEMATC 2, Type EPC-80-PVC, UL 651, with matching fittings by same
manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

NONMETALLIC DUCTS AND DUCT ACCESSORIES

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

ARNCO Corp.

Beck Manufacturing.

Cantex, Inc.

CertainTeed Corp.; Pipe & Plastics Group.

Condux International, Inc.

ElecSys, Inc.

Electri-Flex Company.

IPEX Inc.

Lamson & Sessions; Carlon Electrical Products.

©CoNoA~wWNE
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10. Manhattan/CDT; a division of Cable Design Technologies.
11. Spiraduct/AFC Cable Systems, Inc.

Underground Plastic Utilities Duct: NEMATC6 & 8, TypeEB-20-PVC,
ASTM F 512, UL 651A, with matching fittings by the same manufacturer as the duct,
complying with NEMA TC 9.

Duct Accessories:

1.  Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for
type and sizes of ducts with which used, and selected to provide minimum duct
spacings indicated while supporting ducts during concreting or backfilling.

2. Warning Tape: Underground-line warning tape specified in Division 26 Section
“Identification for Electrical Systems”.

HANDHOLES AND BOXES

Description: Comply with SCTE 77.
1.  Color: Gray.
2. Configuration: Units shall be designed for flush burial and have closed bottom,
unless otherwise indicated.
3. Cover: Weatherproof, secured by tamper-resistant locking devices and having
structural load rating consistent with enclosure.
- in Pavement (in traffic): to meet or exceed AASHTO HS20-44.
- in Pavement (incidental traffic): to meet AASHTO HS20-44.
4.  Cover Finish: Nonskid finish shall have a minimum coefficient of friction of
0.50.
5. Cover Legend: Molded lettering, “ELECTRIC”. “COMMS”. As indicated for
each service.
6. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering
ducts for secure, fixed installation in enclosure wall.
7. Handholes 12 inches wide by 24 inches long and larger shall have inserts for
cable racks and pulling-in irons installed before concrete is poured.

Fiberglass Handholes and Boxes with Polymer Concrete Frame and Cover: Sheet-
molded, fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top
ring or frame.

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2.  Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a.  Armorcast Products Company.

b.  Carson Industries LLC.

c.  Christy Concrete Products.

d.  Synertech Moulded Products, Inc.; a division of Oldcastle Precast.
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Fiberglass Handholes and Boxes: Molded of fiberglass-reinforced polyester resin, with

covers of fiberglass.

1. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a.  Carson Industries LLC.
b.  Christy Concrete Products.
c.  Nordic Fiberglass, Inc.

PRECAST MANHOLES

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Carder Concrete Products.

Christy Concrete Products.

Elmhurst-Chicago Stone Co.

Oldcastle Precast Group.

Riverton Concrete Products; a division of Cretex Companies, Inc.

Utility Concrete Products, LLC.

Utility Vault Co.

Wausau Tile, Inc.

N~ wWNE

Comply with ASTM C858 and with interlocking mating sections, complete with

accessories, hardware, and features.

1. Windows: Precast openings in walls, arranged to match dimensions and
elevations of approaching ducts and duct banks plus an additional 12 inches
vertically and horizontally to accommodate alignment variations.

a.  Windows 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.

b.  Window opening shall have cast-in-place, welded wire fabric reinforcement
for field cutting and bending to tie in to concrete envelopes of duct banks.

c.  Window openings shall be framed with at least two additional No. 4 steel
reinforcing bars in concrete around each opening.

Concrete Knockout Panels: 1 and 1/2 to 2 inches thick, for future conduit entrance and
sleeve for ground rod.

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.
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UTILITY STRUCTURE ACCESSORIES

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

1. Bilco Company (The).

2. Campbell Foundry Company.

3. Carder Concrete Products.

4.  Christy Concrete Products.

5. East Jordan Iron Works, Inc.

6.  Elmhurst-Chicago Stone Co.

7. McKinley Iron Works, Inc.

8.  Neenah Foundry Company.

9.  NewBasis.

10. Oldcastle Precast Group.

11. Osburn Associates, Inc.

12.  Pennsylvania Insert Corporation.

13. Riverton Concrete Products; a division of Cretex Companies, Inc.
14.  Strongwell Corporation; Lenoir City Division.

Underground Devices, Inc.
Utility Concrete Products, LLC.
Utility Vault Co.

Wausau Tile, Inc.

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, 26 inches.

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.

Cover Legend: Cast in. Selected to suit system.

a. Legend: “ELECTRIC-LV” for duct systems with power wires and cables
for systems operating at 600 V and less.

b. Legend: “ELECTRIC-HV” for duct systems with medium-voltage cables.

c.  Legend: “SIGNAL” for communications, data, and telephone duct systems.

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 C 270, Type M, except for quantities less than 2.0 cu. ft. where
packaged mix complying with ASTM C 387, Type M, may be used.

Manhole Sump: Depression cast in floor.

26 0543 -4



Port of Tacoma Straddle Carrier April 2016
Booth Replacement

D.

15-7833

Pulling Eyes in Concrete Walls: Eyebolt with reinforcing-bar fastening insert, 2 inch

diameter eye, and 1 by 4 inch bolt.

1.  Working Load Embedded in 6 Inch, 4,000 psi Concrete: 13,000 Ibf minimum
tension.

Pulling Eyes in Nonconcrete Walls: Eyebolt with reinforced fastening, 1 and 1/4 inch
diameter eye, rated 2,500 Ibf minimum tension.

Pulling-In and Lifting Irons in Concrete Floors: 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 Ibf shear and 60,000 Ibf tension.

Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments:
Flared, threaded inserts of noncorrosive, chemical-resistant, nonconductive
thermoplastic material; 1/2 inch ID by 2 and 3/4 inches deep, flared to 1 and 1/4 inches
minimum at base.

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, 5,300 Ibf rated pullout
strength, and minimum 6,800 Ibf rated shear strength.

Cable Rack Assembly: Steel, hot-dip galvanized, except insulators.

1.  Stanchions: T-section or channel; 2 and 1/4 inch nominal size; punched with 14
holes on 1 and 1/2 inch centers for cable-arm attachment.

2.  Arms: 1 and 1/2 inches wide, lengths ranging from 3 inches with 450 Ib
minimum capacity to 18 inches with 250 Ib minimum capacity. Arms shall have
slots along full length for cable ties and be arranged for secure mounting in
horizontal position at any vertical location on stanchions.

3. Insulators: High-glaze, wet-process porcelain arranged for mounting on cable
arms.

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 conduits, conduit coatings, concrete, masonry, lead,
cable sheaths, cable jackets, insulation materials, and common metals.

Fixed Manhole Ladders: Arranged for attachment to or wall and floor of manhole.
Ladder and mounting brackets and braces shall be fabricated from hot-dip galvanized
steel.

Cover Hooks: Heavy duty, designed for lifts 60 Ibf and greater. Two required.
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3.1

A

3.2
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EARTHWORK

Excavation and Backfill: Do not use heavy-duty, hydraulic-operated, compaction
equipment.

Restore surface features at areas disturbed by excavation and reestablish 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.

Cut and patch existing pavement in the path of underground ducts and utility structures.

DUCT INSTALLATION

Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes
and away from buildings and equipment. Slope ducts from a high point in runs between
two manholes to drain in both directions.

Curves and Bends: Use 5 degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches, both horizontally
and vertically, at other locations, unless otherwise indicated.

Joints: Use solvent-cemented joints in ducts and fittings and make watertight according
to manufacturer's written instructions. Stagger couplings so those of adjacent ducts do
not lie in same plane.

Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end

bells, spaced approximately 10 inches o.c. for 5 inch ducts, 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 line slope and without forming a trap in the line.

2. Direct-Buried Duct Banks: Install an expansion and deflection fitting in each
conduit in the area of disturbed earth adjacent to manhole or handhole.

3. Grout end bells into structure walls from both sides to provide watertight
entrances.

Building Wall Penetrations: Make a transition from underground duct to rigid steel
conduit at least 10 feet outside the building wall without reducing duct line slope away
from the building, and without forming a trap in the line. Use fittings manufactured for
duct-to-conduit transition. Install conduit penetrations of building walls as specified in
Division 26 Section 0500.
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Sealing: Provide temporary closure at terminations of ducts that have cables pulled.
Seal spare ducts at terminations. Use sealing compound and plugs to withstand at least
15 psig hydrostatic pressure.

Pulling Cord: Install 200 Ibf test nylon cord in ducts, including spares.

Concrete-Encased Ducts: Support ducts on duct separators.

1.

Separator Installation: Space separators close enough to prevent sagging and
deforming of ducts, with not less than 4 spacers per 20 feet of duct. Secure
separators to earth and to ducts to prevent floating during concreting. Stagger
separators approximately 6 inches between tiers. 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.

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 ducts as their temperature changes during and after the pour.
Use expansion fittings installed according to manufacturer's written
recommendations, 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 18 inches into
concrete on both sides of joint near corners of envelope.

Pouring Concrete: Spade concrete carefully during pours to prevent voids under

and between conduits and at exterior surface of envelope. Do not allow a heavy

mass of concrete to fall directly onto ducts. Use a plank to direct concrete down
sides of bank assembly to trench bottom. Allow concrete to flow to center of
bank and rise up in middle, uniformly filling all open spaces. Do not use power-
driven agitating equipment unless specifically designed for duct-bank application.

Reinforcement:  Reinforce concrete-encased duct banks where they cross

disturbed earth and where indicated. Arrange reinforcing rods and ties without

forming conductive or magnetic loops around ducts or duct groups.

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.

Minimum Space between Ducts: 3 inches between ducts and exterior envelope

wall, 2 inches between ducts for like services, and 6 inches between power and

signal ducts.

Depth: Install top of duct bank at least 24 inches below finished grade in areas

not subject to deliberate traffic, and at least 36 inches below finished grade in

deliberate traffic paths for vehicles, unless otherwise indicated.

Stub-Ups: Use manufactured duct elbows for stub-ups at poles and equipment

and at building entrances through the floor, unless otherwise indicated. Extend

concrete encasement throughout the length of the elbow.

Stub-Ups: Use manufactured rigid steel conduit elbows for stub-ups at poles and

equipment and at building entrances through the floor.
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10.

a.  Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches of concrete.

b.  Stub-Ups to Equipment: For equipment mounted on outdoor concrete
bases, extend steel conduit horizontally a minimum of 60 inches from edge
of base. Install insulated grounding bushings on terminations at equipment.

Warning Tape: For landscaped areas bury warning tape approximately 12 inches
below grade above all concrete-encased ducts and duct banks. Under asphalt bury
warning tape approximately 6 inches below grade above all concrete-encased
ducts and duct banks. Align tape parallel to and within 3 inches of the 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.

Direct-Buried Duct Banks:

1.

2.

SRR

oo

10.

Support ducts on duct separators coordinated with duct size, duct spacing, and

outdoor temperature.

Space separators close enough to prevent sagging and deforming of ducts, with

not less than 4 spacers per 20 feet of duct. Secure separators to earth and to ducts

to prevent displacement during backfill and yet permit linear duct movement due

to expansion and contraction as temperature changes.  Stagger spacers

approximately 6 inches between tiers.

Excavate trench bottom to provide firm and uniform support for duct bank.

Prepare trench bottoms for pipes less than 6 inches in nominal diameter.

Install backfill.

After installing first tier of ducts, 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 6

inches over ducts 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.

Install ducts with a minimum of 2 inches between ducts for like services and 6

inches between power and signal ducts.

Depth: Install top of duct bank at least 36 inches below finished grade, unless

otherwise indicated.

Set elevation of bottom of duct bank below the frost line.

Install manufactured duct elbows for stub-ups at poles and equipment and at

building entrances through the floor, unless otherwise indicated. Encase elbows

for stub-up ducts throughout the length of the elbow.

Install manufactured rigid steel conduit elbows for stub-ups at poles and

equipment and at building entrances through the floor.

a.  Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches of concrete.

b.  For equipment mounted on outdoor concrete bases, extend steel conduit
horizontally a minimum of 60 inches from edge of equipment pad or
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foundation.  Install insulated grounding bushings on terminations at
equipment.

11. Warning Tape: For landscaped areas bury warning tape approximately 12 inches
below grade above all concrete-encased ducts and duct banks. Under asphalt bury
warning tape approximately 6 inches below grade above all concrete-encased
ducts and duct banks. Align tape parallel to and within 3 inches of the 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.

INSTALLATION OF CONCRETE MANHOLES

Comply with ASTM C 891, unless otherwise indicated.

Install units level and plumb and with orientation and depth coordinated with
connecting ducts to minimize bends and deflections required for proper entrances.

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.

Manhole Roof: Install with rooftop at least 15 inches below finished grade.

Manhole Frame: In paved areas and traffic-ways, set frames flush with finished grade.
Set other manhole frames 1 inch above finished grade.

Manholes with Fixed Ladders: Offset access opening from manhole centerlines to align
with ladder.

Install chimney, constructed of precast concrete collars and rings to support frame and
cover and to connect cover with manhole roof opening. Provide moisture-tight masonry
joints and waterproof grouting for cast-iron frame to chimney.

Hardware: Install removable hardware, including pulling eyes, cable stanchions, cable
arms, and insulators, as required for installation and support of cables and conductors
and as indicated.

Fixed Manhole Ladders: Arrange to provide for safe entry with maximum clearance
from cables and other items in manholes.

Field-Installed Bolting Anchors: Do not drill deeper than 3 and 7/8 inches for anchor
bolts installed in the field. Use a minimum of two anchors for each cable stanchion.

Warning Sign: Install “Confined Space Hazard” warning sign on the inside surface of
each manhole cover.
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A

3.5

3.6

INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST
CONCRETE

Install handholes and boxes level and plumb and with orientation and depth coordinated
with connecting ducts to minimize bends and deflections required for proper entrances.
Use box extension if required to match depths of ducts, and seal joint between box and
extension as recommended by the 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 95% density.

Elevation: In paved areas and traffic-ways, set so cover surface will be flush with
finished grade. Set covers of other handholes 1 inch above finished grade.

Install handholes and boxes with bottom below the frost line, below grade.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and
insulators, as required for installation and support of cables and conductors and as
indicated. Select arm lengths to be long enough to provide spare space for future
cables, but short enough to preserve adequate working clearances in the enclosure.

Field-cut openings for ducts and conduits 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 Division 26 Section 0526.

CLEANING

Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length
of ducts. Follow with rubber duct swab for final cleaning and to assist in spreading
lubricant throughout ducts.

Clean internal surfaces of manholes, including sump. Remove foreign material.

END OF SECTION 26 0543

15-7833
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SECTION 26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1

11

A.

1.2

1.3

PART 2

2.1

2.2

15-7833

- GENERAL

SUMMARY

This Section includes the following:

1.  Identification for conductors and communication and control cable.
2. Warning labels and signs.

3. Equipment identification labels.

QUALITY ASSURANCE

Comply with ANSI A13.1.

COORDINATION

Coordinate identification names, abbreviations, colors, and other features with
requirements in the Contract Documents, manufacturer's wiring diagrams, and the
Operation and Maintenance Manual, and with those required by codes, standards, and
29 CFR 1910.145. Use consistent designations throughout Project.

- PRODUCTS
CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE

IDENTIFICATION MATERIALS

Marker Tape: Vinyl or vinyl -cloth, self-adhesive wraparound type, black lettering on a
white background with circuit identification legend machine printed by thermal transfer
or equivalent process. Nomenclature must be consistent with the conduit schedule and
RPM site electrical schematic markings.

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.
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C.

2.3

Baked-Enamel Warning Signs: Preprinted aluminum signs, punched or drilled for
fasteners, with colors, legend, and size required for application. 1/4 inch grommets in
corners for mounting. Nominal size, 7 by 10 inches.

Metal-Backed, Butyrate Warning Signs: Weather-resistant, nonfading, preprinted,
cellulose-acetate butyrate signs with 0.0396 inch galvanized-steel backing; and with
colors, legend, and size required for application. 1/4 inch grommets in corners for
mounting. Nominal size, 10 by 14 inches.

Fasteners for Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

Warning label and sign shall include, but are not limited to, the following legends:

1.  Multiple Power Source Warning: “DANGER - ELECTRICAL SHOCK
HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES”.

2. Workspace Clearance Warning: “WARNING - OSHA REGULATION - AREA
IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36
INCHES”.

EQUIPMENT IDENTIFICATION LABELS

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by
thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch.
Overlay shall provide a weatherproof and ultraviolet-resistant seal for label.

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.

PART 3 - EXECUTION

3.1
A.

15-7833

APPLICATION

Auxiliary Electrical Systems Conductor and Cable Identification: Use marker tape to

identify field-installed alarm, control, signal, sound, intercommunications, voice, and

data wiring connections.

1.  Identify conductors, cables, and terminals in enclosures and at junctions,
terminals, and cable pull points. Identify by system and circuit designation.

2.  Use system of designations that is uniform and consistent with the conduit
schedule and RPM site electrical schematic markings.

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:
Comply with 29 CFR 1910.145 and apply baked-enamel warning signs. Identify
system voltage with black letters on an orange background. Apply to exterior of door,
cover, or other access.
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1.  Equipment with Multiple Power or Control Sources: Apply to door or cover of
equipment including, but not limited to, the following:
a. Power transfer switches.
b.  Controls with external control power connections.

2. Equipment Requiring Workspace Clearance According to NFPA 70: Unless
otherwise indicated, apply to door or cover of equipment but not on flush
panelboards and similar equipment in finished spaces.

C. Equipment Identification Labels: On each unit of equipment, install unique designation
label that is consistent with wiring diagrams, schedules, and Operation and Maintenance
Manual. Apply labels to disconnect switches and protection equipment, central or
master units, control panels, control stations, terminal cabinets, and racks of each
system. Systems include power, lighting, control, communication, signal, monitoring,
and alarm systems unless equipment is provided with its own identification.

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 and 1/2 inch high label; where 2 lines of text are required,
use labels 2 inches high.

b.  Outdoor Equipment: Engraved, laminated acrylic or melamine label, drilled
for screw attachment.

c.  Elevated Components: Increase sizes of labels and legend to those
appropriate for viewing from the floor.

2. Equipment to Be Labeled:

Panelboards, electrical cabinets, and enclosures.

Electrical switchgear and switchboards.

Transformers.

Motor-control centers.

Disconnect switches.

Enclosed circuit breakers.

Motor starters.

Push-button stations.

Power transfer equipment.

Contactors.

T S@ oo o0 o

3.2 INSTALLATION
A.  Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient
viewing without interference with operation and maintenance of equipment.

C. Apply identification devices to surfaces that require finish after completing finish work.

D. Self-Adhesive Identification Products: Clean surfaces before application, using
materials and methods recommended by manufacturer of identification device.
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E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware
appropriate to the location and substrate.

F.  Color-Coding for Phase and Voltage Level Identification, 600 VV and Less: Use the
colors listed below for ungrounded service, feeder, and branch-circuit conductors.
1.  Color shall be factory applied.

2. Colors for 208/120-V Circuits:
a. Phase A: Black.
b.  Phase B: Red.
c.  Phase C: Blue.

3. Colors for 480/277-V Circuits:
a. Phase A: Brown.
b.  Phase B: Orange.
c.  Phase C: Yellow.

END OF SECTION 26 0553
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SECTION 26 0923 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL

11

SUMMARY

A. This Section includes the following lighting control devices:

1.2

1.3

1. Time switches.

2. Outdoor photoelectric switches.
3. Outdoor motion sensors.

4.  Lighting contactors.

RELATED DOCUMENTS

See Division 26 Section 2726 for wall-box dimmers, wall-switch occupancy sensors,
and manual light switches.

QUALITY ASSURANCE

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.

PART 2 - PRODUCTS

2.1

A.

15-7833

TIME SWITCHES

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide or a
comparable product by one of the following:

Area Lighting Research, Inc.; Tyco Electronics.

Grasslin Controls Corporation; a GE Industrial Systems Company.
Intermatic, Inc.

Leviton Mfg. Company Inc.

Lightolier Controls; a Genlyte Company.

Lithonia Lighting; Acuity Lighting Group, Inc.

Paragon Electric Co.; Invensys Climate Controls.

Square D; Schneider Electric.

TORK.

CoNo~WNE
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2.2

15-7833

10. Touch-Plate, Inc.
11. Watt Stopper (The).

Electronic Time Switches: Electronic, solid-state programmable units with

alphanumeric display; complying with UL 917.

1.  Contact Configuration: SPST.

2.  Contact Rating: 30-A inductive or resistive, 240-V ac.

3. Program: 8 on-off set points on a 24 hour schedule and an annual holiday
schedule that overrides the weekly operation on holidays.

4.  Circuitry: Allow connection of a photoelectric relay as substitute for on-off
function of a program on selected channels.

5. Astronomic Time: All channels.

6.  Battery Backup: For schedules and time clock.

Electromechanical-Dial Time Switches: Type complying with UL 917.

1.  Contact Configuration: SPST.

2.  Contact Rating: 30-A inductive or resistive, 240 V ac.

3. Circuitry: Allow connection of a photoelectric relay as substitute for on-off
function of a program.

Astronomic time dial.

Eight-Day Program: Uniquely programmable for each weekday and holidays.
Skip-a-day mode.

Wound-spring reserve carryover mechanism to keep time during power failures,
minimum of 16 Insert number hours.

No ok

OUTDOOR PHOTOELECTRIC SWITCHES

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:
Area Lighting Research, Inc.; Tyco Electronics.

Grasslin Controls Corporation; a GE Industrial Systems Company.
Intermatic, Inc.

Lithonia Lighting; Acuity Lighting Group, Inc.

Novitas, Inc.

Paragon Electric Co.; Invensys Climate Controls.

Square D; Schneider Electric.

TORK.

Touch-Plate, Inc.

0. Watt Stopper (The).

BOoo~NoUOR~WNE
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C.

2.3

15-7833

Description: Solid state, with DPST dry contacts rated for 1,800 VA tungsten or 1,000

VA inductive, to operate connected relay, contactor coils, or microprocessor input;

complying with UL 773A.

1.  Light-Level Monitoring Range: 1.5 to 10 fc (16.14 to 108 Ix), with an adjustment
for turn-on and turn-off levels within that range.

2. Time Delay: 15 second minimum, to prevent false operation.

3. Surge Protection:  Metal-oxide varistor, complying with IEEE C62.41.1,
IEEE C62.41.2, and IEEE 62.45 for Category Al locations.

4.  Mounting: Twist lock complying with IEEE C136.10, with base-and-stem
mounting or stem-and-swivel mounting accessories as required to direct sensor to
the north sky exposure.

Description:  Solid state, with DPST dry contacts rated for 1,800 VA to operate

connected load, relay, or contactor coils; complying with UL 773.

1.  Light-Level Monitoring Range: 1.5 to 10 fc (16.14 to 108 Ix), with an adjustment
for turn-on and turn-off levels within that range.

2. Time Delay: 30 second minimum, to prevent false operation.

3. Lightning Arrester: Air-gap type.

4.  Mounting: Twist lock complying with IEEE C136.10, with base.

OUTDOOR MOTION SENSORS (PIR)

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide or a
comparable product by one of the following:

Bryant Electric; a Hubbell Company.

Hubbell Lighting.

Lithonia Lighting; Acuity Lighting Group, Inc.

Paragon Electric Co.; Invensys Climate Controls.

RAB Lighting, Inc.

TORK.

Watt Stopper (The).

NogakowdnpE

Performance Requirements: Suitable for operation in ambient temperatures ranging
from minus 40 to plus 130 deg F (minus 40 to plus 54 deg C), rated as raintight
according to UL 773A.

1.  Operation: Turn lights on when sensing infrared energy changes between
background and moving body in area of coverage; with a time delay for turning
lights off, adjustable over a minimum range of 1 to 15 minutes.

2. Mounting:

a.  Sensor: Suitable for mounting in any position on a standard outdoor
junction box.
b.  Relay: Internally mounted in a standard weatherproof electrical enclosure.
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2.4

15-7833

c.  Time-Delay and Sensitivity Adjustments: Recessed and concealed behind
hinged door.

Bypass Switch: Override the on function in case of sensor failure.

4.  Automatic Light-Level Sensor: Adjustable from 1 to 20 fc (11 to 215 Ix); keep
lighting off during daylight hours.

w

Detector Sensitivity: Detect occurrences of 6 inch minimum movement of any portion
of a human body that presents a target of not less than 36 sqg. in.

Detection Coverage: Up to 35 feet, with a field of view of 90 degrees.

Lighting Fixture Mounted Sensor: Suitable for switching 300 W of tungsten load at 120
or 277-V ac.

Individually Mounted Sensor: Contacts rated to operate the connected relay, complying

with UL 773A. Sensor shall be powered from the relay unit.

1.  Relay Unit: Dry contacts rated for 20-A ballast load at 120 and 277-V ac, for 13-
A tungsten at 120-V ac, and for 1 hp at 120-V ac. Power supply to sensor shall be
24-V dc, 150-mA, Class 2 power source as defined by NFPA 70.

2. Indicator: LED, to show when motion is being detected during testing and normal
operation of the sensor.

LIGHTING CONTACTORS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide or a
comparable product by one of the following:

Allen-Bradley/Rockwell Automation.

ASCO Power Technologies, LP; a division of Emerson Electric Co.
Eaton Electrical Inc.; Cutler-Hammer Products.

GE Industrial Systems; Total Lighting Control.

Grasslin Controls Corporation; a GE Industrial Systems Company.
Hubbell Lighting.

Lithonia Lighting; Acuity Lighting Group, Inc.

MicroLite Lighting Control Systems.

9.  Square D; Schneider Electric.

10. TORK.

11. Touch-Plate, Inc.

12.  Watt Stopper (The).

N~ WNE

Description:  Electrically operated and mechanically held, combination type with
nonfused disconnect, complying with NEMA ICS 2 and UL 508.
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2.5

PART 3

3.1

3.2

3.3

15-7833

1.  Current Rating for Switching: Listing or rating consistent with type of load
served, including tungsten filament, inductive, and high-inrush ballast (ballast
with 15 percent or less total harmonic distortion of normal load current).

2. Fault Current Withstand Rating: Equal to or exceeding the available fault current

at the point of installation.

Enclosure: Comply with NEMA 250.

4.  Provide with control and pilot devices as indicated on Drawings, matching the
NEMA type specified for the enclosure.

w

CONDUCTORS AND CABLES

Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than
No. 12 AWG. Comply with requirements in Division 26 Section 0519.

Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors
not smaller than No. 18 AWG. Comply with requirements in Division 26 Section
05109.

Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not
smaller than No. 14 AWG. Comply with requirements in Division 26 Section 0519.

- EXECUTION

SENSOR INSTALLATION

Install and aim sensors in locations to achieve not less than 90 percent coverage of areas
indicated. Do not exceed coverage limits specified in manufacturer's written
instructions.

When requested within 12 months of date of Substantial Completion, provide on-site
assistance in adjusting sensors to suit actual occupied conditions. Provide up to two
visits to Project during other than normal occupancy hours for this purpose.
CONTACTOR INSTALLATION

Mount electrically held lighting contactors with elastomeric isolator pads, to eliminate
structure-borne vibration, unless contactors are installed in an enclosure with factory-
installed vibration isolators.

WIRING INSTALLATION

Wiring Method: Comply with Division 26 Section 0519. Minimum conduit size shall
be 3/4inch.
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B.

3.4

Wiring within Enclosures: Comply with NECA 1. Separate power-limited and
nonpower-limited conductors according to conductor manufacturer's written
instructions.

Size conductors according to lighting control device manufacturer's written instructions,
unless otherwise indicated.

Splices, Taps, and Terminations: Make connections only on numbered terminal strips
in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

IDENTIFICATION

Identify components and power and control wiring according to Division 26 Section

0553.

1. ldentify controlled circuits in lighting contactors.

2. ldentify circuits or luminaries controlled by photoelectric and occupancy sensors
at each sensor.

Label time switches and contactors with a unique designation.

END OF SECTION 26 0923

15-7833
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SECTION 26 2200 - LOW-VOLTAGE TRANSFORMERS

PART 1 - GENERAL

11

A.

1.2

SUMMARY

This Section includes the following types of dry-type transformers rated 600 V and less,
with capacities up to 1000 kVA:
1.  Distribution transformers.
2. Buck-boost transformers.

QUALITY ASSURANCE

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.

PART 2 - PRODUCTS

2.1

A.

2.2

15-7833

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1 ACME Electric Corporation; Power Distribution Products Division.

2 Challenger Electrical Equipment Corp.; a division of Eaton Corp.

3 Controlled Power Company.

4.  Eaton Electrical Inc.; Cutler-Hammer Products.

5. Federal Pacific Transformer Company; Division of Electro-Mechanical Corp.

6 General Electric Company.

7 Hammond Co.; Matra Electric, Inc.

8 Magnetek Power Electronics Group.

9.  Micron Industries Corp.

10. Myers Power Products, Inc.

11. Siemens Energy & Automation, Inc.

12. Sola/Hevi-Duty.

13. Square D; Schneider Electric.

GENERAL TRANSFORMER REQUIREMENTS

Description: Factory-assembled and tested, air-cooled units for 60-Hz service.
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B.

C.

2.3

2.4

15-7833

Cores: Grain-oriented, non-aging silicon steel.

Coils: Continuous windings without splices except for taps.
1. Internal Coil Connections: Brazed or pressure type.
2. Coil Material: Copper.

DISTRIBUTION TRANSFORMERS
Comply with NEMA ST 20, and list and label as complying with UL 1561.
Cores: One leg per phase.

Enclosure: Ventilated, NEMA 250, Type 4X.
1.  Core and coil shall be encapsulated within resin compound, sealing out moisture
and air.

Transformer Enclosure Finish: Comply with NEMA 250.
1. Finish Color: ANSI 49 gray.

Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5
percent taps below normal full capacity.

Insulation Class: 220 deg C, UL component-recognized insulation system with a
maximum of 80 deg C rise above 40 deg C ambient temperature.

Energy Efficiency for Transformers Rated 15 kVA and Larger:
1.  Complying with NEMA TP 1, Class 1 efficiency levels.
2.  Tested according to NEMA TP 2.

K-Factor Rating: Transformers indicated to be K-factor rated shall comply with

UL 1561 requirements for nonsinusoidal load current-handling capability to the degree

defined by designated K-factor.

1. Unit shall not overheat when carrying full-load current with harmonic distortion
corresponding to designated K-factor.

2. Indicate value of K-factor on transformer nameplate.

Electrostatic Shielding: Each winding shall have an independent, single, full-width
copper electrostatic shield arranged to minimize interwinding capacitance.

Wall Brackets: Manufacturer's standard brackets.

IDENTIFICATION DEVICES

Nameplates:  Engraved, laminated-plastic or metal nameplate. = Nameplates are
specified in Division 26 Section 0553.
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PART 3 - EXECUTION

3.1

A

3.2

INSTALLATION

Construct concrete bases and anchor floor-mounting transformers according to
manufacturer's written instructions, seismic codes applicable to Project, and
requirements in Division 26 Section 0529.

ADJUSTING

Adjust transformer taps to provide optimum voltage conditions at secondary terminals.
Optimum is defined as not exceeding nameplate voltage plus 10 percent and not being
lower than nameplate voltage minus 3 percent at maximum load conditions. Submit
recording and tap settings as test results.

Connect buck-boost transformers to provide nameplate voltage of equipment being
served, plus or minus 5 percent, at secondary terminals.

Output Settings Report: Prepare a written report recording output voltage and tap
settings.

END OF SECTION 26 2200

15-7833
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SECTION 26 2416 - PANELBOARDS

PART 1 - GENERAL

11

A.

1.2

A

1.3

A

B.
C.

14

A

SUMMARY

Section includes distribution panelboards and lighting and appliance branch-circuit
panelboards.

SUBMITTALS

Panelboard schedules for installation in panelboards.

QUALITY ASSURANCE

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 NEMA PB 1.

Comply with NFPA 70.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace transient voltage suppression devices that fail in materials or workmanship
within specified warranty period.

1.  Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A

15-7833

GENERAL REQUIREMENTS FOR PANELBOARDS

Enclosures: Flush- and surface-mounted cabinets.
1.  Rated for environmental conditions at installed location.
a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
b.  Outdoor Locations: NEMA 250, Type 4X.
c.  Other Wet or Damp Indoor Locations: NEMA 250, Type 4X.
2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts,
match box dimensions; for flush-mounted fronts, overlap box.
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2.2

15-7833

3. Hinged Front Cover: Entire front trim hinged to box and with standard door
within hinged trim cover.
4.  Directory Card: Inside panelboard door, mounted in transparent card holder.

Incoming Mains Location: Top and bottom.
Phase, Neutral, and Ground Buses: Hard-drawn copper, 98 percent conductivity.

Conductor Connectors: Suitable for use with conductor material and sizes.

1.  Material: Hard-drawn copper, 98 percent conductivity.

2. Main and Neutral Lugs: Compression type.

3. Ground Lugs and Bus Configured Terminators: Compression type.

4 Feed-Through Lugs: Compression type, suitable for use with conductor material.
Locate at opposite end of bus from incoming lugs or main device.

5.  Subfeed (Double) Lugs: Compression type suitable for use with conductor
material. Locate at same end of bus as incoming lugs or main device.

Service Equipment Label: NRTL labeled for use as service equipment for panelboards
with one or more main service disconnecting and overcurrent protective devices.

Future Devices: Mounting brackets, bus connections, filler plates, and necessary
appurtenances required for future installation of devices.

Panelboard Short-Circuit Current Rating: Rated for series-connected system with
integral or remote upstream overcurrent protective devices and labeled by an NRTL.
Include size and type of allowable upstream and branch devices, and listed and labeled
for series-connected short-circuit rating by an NRTL.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-
circuit current available at terminals.

Panelboard Transient VVoltage Surge Supressor Device, “TVSS”: All panelboards shall
be equipped with a UL 1449 3" edition listed TVSS. The TVSS may be internal or
external to the panel.

DISTRIBUTION PANELBOARDS

Manufacturers: Subject to compliance with requirements:

Basis-of-Design Product:  Subject to compliance with requirements, provide or
comparable product by one of the following:

1.  Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

3. Siemens Energy & Automation, Inc.

4.  Square D; a brand of Schneider Electric.

Panelboards: NEMA PB 1, power and feeder distribution type.
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D.

E.

2.3

2.4

15-7833

Doors: Secured with vault-type latch with tumbler lock; keyed alike.
Mains: Circuit breaker Fused switch Lugs only.

Branch Overcurrent Protective Devices: For Circuit-Breaker Frame Sizes 125 A and
Smaller: Plug-in OR Bolt-on circuit breakers.

Branch Overcurrent Protective Devices: For Circuit-Breaker Frame Sizes Larger Than
125 A: Bolt-on circuit breakers; plug-in circuit breakers where individual positive-
locking device requires mechanical release for removal.

Branch Overcurrent Protective Devices: Fused switches.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
Manufacturers: Subject to compliance with requirements:

Basis-of-Design Product:  Subject to compliance with requirements, provide or
comparable product by one of the following:

1.  Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

3. Siemens Energy & Automation, Inc.

4.  Square D; a brand of Schneider Electric.

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
Mains: Circuit breaker or lugs only.

Branch Overcurrent Protective Devices: Plug-in OR Bolt-on circuit breakers,
replaceable without disturbing adjacent units.

Contactors in Main Bus: NEMA ICS 2, Class A, electrically held, general-purpose
controller, with same short-circuit interrupting rating as panelboard.

1.  External Control-Power Source: 120-V branch circuit 24-V control circuit.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction
box equipped with ground and neutral terminal buses.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Manufacturers: Subject to compliance with requirements:

Basis-of-Design Product:  Subject to compliance with requirements, provide or

comparable product by one of the following:
1.  Eaton Electrical Inc.; Cutler-Hammer Business Unit.
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2.
3.
4.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.
Square D; a brand of Schneider Electric.

C. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting
capacity to meet available fault currents.

1.

Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with

front-mounted, field-adjustable trip setting.

Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or

field-replicable electronic trip; and the following field-adjustable settings:

a. Instantaneous trip.

b.  Long- and short-time pickup levels.

C. Long- and short-time time adjustments.

d.  Ground-fault pickup level, time delay, and It response.

Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through

ratings less than NEMA FU 1, RK-5.

GFCI Circuit Breakers: Single- and two-pole configurations with Class A

ground-fault protection (6-mA trip).

Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-

fault protection (30-mA trip).

Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Comply with UL 1699;

120/240-V, single-pole configuration.

Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

a.  Standard frame sizes, trip ratings, and number of poles.

b.  Lugs: Compression style, suitable for number, size, trip ratings, and
conductor materials.

c.  Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-
intensity discharge (HID) lighting circuits.

d.  Ground-Fault Protection: Integrally mounted relay and trip unit with
adjustable pickup and time-delay settings, push-to-test feature, and ground-
fault indicator.

e.  Shunt Trip: 120 OR 24V trip coil energized from separate circuit, set to trip
at 75 percent of rated voltage.

f. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker
handles in off position.

g. Handle Clamp: Loose attachments, for holding circuit-breaker handles in
on position.

D. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable
handle.

1.

15-7833

Fuses, and Spare-Fuse Cabinet: Comply with requirements specified in
Division 26 Section “Fuses”.
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2.5
A.

ACCESSORY COMPONENTS AND FEATURES

Portable Test Set: For testing functions of solid-state trip devices without removing
from panelboard. Include relay and meter test plugs suitable for testing panelboard
meters and switchboard class relays.

PART 3 - EXECUTION

3.1

3.2

15-7833

INSTALLATION

Receive, verify, handle, store and install panelboards and accessories according to
NEMA PB 1.1.

Mount top of trim 90 inches above finished floor unless otherwise indicated.

Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box.

Install overcurrent protective devices and controllers not already factory installed.
1.  Set field-adjustable, circuit-breaker trip ranges.

Install filler plates in unused spaces.

Stub four 1 inch empty conduits from panelboard into accessible ceiling space or space
designated to be ceiling space in the future. Stub four 1 inch empty conduits into raised
floor space or below slab not on grade.

Arrange conductors in gutters into groups and bundle and wrap with wire ties.

Comply with NECA 1.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs complying with Division 26 Section 0553.

Create a directory to indicate installed circuit loads and incorporating Owner's final
room designations. Obtain approval before installing. Use a computer or typewriter to
create directory; handwritten directories are not acceptable.

Panelboard Nameplates: Label each panelboard with a nameplate complying with
requirements for identification specified in Division 26 Section 0553.

Device Nameplates: Label each branch circuit device in distribution panelboards with a

nameplate complying with requirements for identification specified in Division 26
Section 0553.
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3.3 FIELD QUALITY CONTROL

A.  Verifications:
1. Verify operability: on / off.
2. Correct malfunctioning units on-site, where possible, and conduct operability
verification to demonstrate compliance; otherwise, replace with new units and
again conduct operability verification.

B. Panelboards will be considered defective if they do not pass verifications.

END OF SECTION 26 2416
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SECTION 26 2726 - WIRING DEVICES

PART 1 - GENERAL

11

A.

1.2

m ©O o w »

Al

1.3

15-7833

SUMMARY

This Section includes the following:

Receptacles, receptacles with integral GFCI, and associated device plates.
Receptacles with integral surge suppression units.

Isolated-ground receptacles.

Snap switches and wall-box dimmers.

Wall-switch and exterior occupancy sensors.

Communications outlets.

Cord and plug sets.

Multi-outlet assemblies.

N~ wWNE

DEFINITIONS

EMI: Electromagnetic interference.

GFCI: Ground-fault circuit interrupter.

Pigtail: Short lead used to connect a device to a branch-circuit conductor.
RFI: Radio-frequency interference.

TVSS: Transient voltage surge suppressor.

UTP: Unshielded twisted pair.

QUALITY ASSURANCE

Source Limitations: Obtain each type of wiring device and associated wall plate
through one source from a single manufacturer. Insofar as they are available, obtain all
wiring devices and associated wall plates from a single manufacturer and one source.

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.

Comply with NFPA 70.
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14

A.

COORDINATION

Receptacles for Owner-Furnished Equipment: Match plug configurations.
1.  Cord and Plug Sets: Match equipment requirements.

PART 2 - PRODUCTS

2.1

A.

2.2

15-7833

MANUFACTURERS

Manufacturers’ Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).

2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

3. Leviton Mfg. Company Inc. (Leviton).

4 Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

STRAIGHT BLADE RECEPTACLES

Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1, NEMA WD 6
configuration 5-20R, and UL 498.
1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a.  Cooper; 5351 (single), 5352 (duplex).
b.  Hubbell; HBL5351 (single), CR5352 (duplex).
c.  Leviton; 5891 (single), 5352 (duplex).
d.  Pass & Seymour; 5381 (single), 5352 (duplex).

Isolated-Ground, Duplex Convenience Receptacles, 125V, 20 A: Comply with

NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.

1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:

a.  Hubbell; CR 5253IG.
b.  Leviton; 5362-IG.
C. Pass & Seymour; 1G6300.

2. Description: Straight blade; equipment grounding contacts shall be connected
only to the green grounding screw terminal of the device and with inherent
electrical isolation from mounting strap. Isolation shall be integral to receptacle
construction and not dependent on removable parts.

Tamper-Resistant Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1,
NEMA WD 6 configuration 5-20R, and UL 498.
1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a. Cooper; TR8300.
b.  Hubbell; HBL8300SG.
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2.3

2.4

15-7833

c.  Leviton; 8300-SGG.
d.  Pass & Seymour; 63H.

2. Description: Labeled to comply with NFPA 70, “Health Care Facilities”, Article,
“Pediatric Locations”, section.

GFCI RECEPTACLES

General Description: Straight blade, feed-through type. Comply with NEMA WD 1,
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted
when device is tripped.

Duplex GFCI Convenience Receptacles, 125 V, 20 A:

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a. Cooper; GF20.
b.  Pass & Seymour; 2084.

TVSS RECEPTACLES

General Description:  Comply with NEMA WD 1, NEMA WD 6, UL 498, and

UL 1449, with integral TVSS in line to ground, line to neutral, and neutral to ground.

1.  TVSS Components: Multiple metal-oxide varistors; with a nominal clamp-level
rating of 400 volts and minimum single transient pulse energy dissipation of
240 J, according to IEEE C62.41.2 and IEEE C62.45.

2. Active TVSS Indication: Visual and audible, with light visible in face of device
to indicate device is “active” or “no longer in service”.

Duplex TVSS Convenience Receptacles:
1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a. Cooper; 5362BLS.
b.  Hubbell; HBL5362SA.
C. Leviton; 5380.
2.  Description: Straight blade, 125V, 20 A; NEMA WD 6 configuration 5-20R.

Isolated-Ground, Duplex Convenience Receptacles:

1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a. Cooper; 1G5362BLS.
b.  Hubbell; IG5362SA.
c.  Leviton; 5380-1G.

2. Description: Straight blade, 125V, 20 A; NEMA WD 6 configuration 5-20R.
Equipment grounding contacts shall be connected only to the green grounding
screw terminal of the device and with inherent electrical isolation from mounting
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strap. Isolation shall be integral to receptacle construction and not dependent on
removable parts.

2.5 TWIST-LOCKING RECEPTACLES

A. Single Convenience Receptacles, 125V, 20A: Comply with NEMA WD 1,
NEMA WD 6 configuration L5-20R, and UL 498.
1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a. Cooper; L520R.
b.  Hubbell; HBL2310.
c.  Leviton; 2310.
d. Pass & Seymour; L520-R.

B. Isolated-Ground, Single Convenience Receptacles, 125 V, 20 A:

1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a.  Hubbell; 1G2310.

b.  Leviton; 2310-IG.

2. Description: Comply with NEMA WD 1, NEMA WD 6 configuration L5-20R,
and UL 498. Equipment grounding contacts shall be connected only to the green
grounding screw terminal of the device and with inherent electrical isolation from
mounting strap. Isolation shall be integral to receptacle construction and not
dependent on removable parts.

2.6 CORD AND PLUG SETS

A. Description:  Match voltage and current ratings and number of conductors to
requirements of equipment being connected.
1.  Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket;
with green-insulated grounding conductor and equipment-rating ampacity plus a
minimum of 30 percent.
2. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle
type for connection.

2.7 SNAP SWITCHES

A.  Comply with NEMA WD 1 and UL 20.

Switches, 120/277 V, 20 A:
1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a.  Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four
way).
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15-7833

b.  Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way),
CS1224 (four way).

C. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-
2 (four way).

d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three
way), 20AC4 (four way).

Key-Operated Switches, 120/277 V, 20 A:
1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a. Cooper; 2221L.
b. Hubbell; HBL1221L.
c.  Leviton; 1221-2L.
d.  Pass & Seymour; PS20AC1-L.
2. Description: Single pole, with factory-supplied key in lieu of switch handle.

Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V,
20 A; for use with mechanically held lighting contactors.
1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a. Cooper; 1995.
b Hubbell; HBL1557.
C. Leviton; 1257.
d Pass & Seymour; 1251.

Key-Operated, Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches,
120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-
supplied key in lieu of switch handle.
1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a. Cooper; 1995L.
b. Hubbell; HBL1557L.
c.  Leviton; 1257L.
d Pass & Seymour; 1251L.

WALL-BOX DIMMERS

Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on-off
switches, with audible frequency and EMI/RFI suppression filters.

Control: Continuously adjustable slider or toggle switch; with single-pole or three-way
switching. Comply with UL 1472,

Incandescent Lamp Dimmers: 120 V; control shall follow square-law dimming curve.

On-off switch positions shall bypass dimmer module.
1. 600 W; dimmers shall require no derating when ganged with other devices.
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2.9

2.10

211

15-7833

Fluorescent Lamp Dimmer Switches: Modular; compatible with dimmer ballasts; trim
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of
consistent dimming with low end not greater than 20 percent of full brightness.

OCCUPANCY SENSORS

Exterior Occupancy Sensors:

1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a.  Leviton; PS200-10.
b.  Watt Stopper (The); EW-100-120.

2.  Description: Passive-infrared type, 120/277 V, weatherproof, adjustable time
delay up to 15 minutes, 180-degree field of view, and 110-foot detection range.
Minimum switch rating: 1,000 W incandescent, 500-VA fluorescent.

COMMUNICATIONS OUTLETS

Telephone Outlet:

1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a. Cooper; 3560-6.
b.  Leviton; 40649.

2. Description: Single RJ-45 jack for terminating 100 ohm, balanced, four-pair
UTP; TIA/EIA-568-B.1; complying with Category 6. Comply with UL 1863.

Combination TV and Telephone Outlet:

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a. Cooper; 3562.
b.  Leviton; 40595.

2. Description: Single RJ-45 jack for 100 ohm, balanced, four-pair UTP; TIA/EIA-
568-B.1; complying with Category 6; and one Type F coaxial cable connector.

WALL PLATES

Single and combination types to match corresponding wiring devices.

1.  Plate-Securing Screws: Metal with head color to match plate finish.

2. Material for Finished Spaces: Steel with white baked enamel, suitable for field
painting or Smooth, high-impact thermoplastic.

3. Material for Unfinished Spaces: Galvanized steel.

4.  Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and
listed and labeled for use in “wet locations”.

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 4X
weather-resistant, die-cast aluminum with lockable cover.
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2.12

A.

2.13

MULTIOUTLET ASSEMBLIES

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. Hubbell Incorporated; Wiring Device-Kellems.

2. Wiremold Company (The).

Components of Assemblies: Products from a single manufacturer designed for use as a
complete, matching assembly of raceways and receptacles.

Raceway Material: Metal, with manufacturer's standard finish.

Wire: No. 12 AWG.

FINISHES

Color: Wiring device catalog numbers in Section Text do not designate device color.

1.  Wiring Devices Connected to Normal Power System: As selected by Owner,
unless otherwise indicated or required by NFPA 70 or device listing.

2. Wiring Devices Connected to Emergency Power System: Red.

3. TVSS Devices: Blue.

4.  Isolated-Ground Receptacles: As specified above, with orange triangle on face.

PART 3 - EXECUTION

3.1
A.

15-7833

INSTALLATION

Comply with NECA 1, including the mounting heights listed in that standard, unless
otherwise noted.

Coordination with Other Trades:

1.  Take steps to insure that devices and their boxes are protected. Do not place wall
finish materials over device boxes and do not cut holes for boxes with routers that
are guided by riding against outside of the boxes.

2.  Keep outlet boxes free of plaster, drywall joint compound, mortar, cement,
concrete, dust, paint, and other material that may contaminate the raceway
system, conductors, and cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a
joint unless the joint is troweled flush with the face of the wall.

4, Install wiring devices after all wall preparation, including painting, is complete.

Conductors:
1. Do not strip insulation from conductors until just before they are spliced or
terminated on devices.
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15-7833

2.  Strip insulation evenly around the conductor using tools designed for the purpose.
Avoid scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of
NFPA 70, Article 300, without pigtails.

4.  Existing Conductors:
a.  Cut back and pigtail, or replace all damaged conductors.
b.  Straighten conductors that remain and remove corrosion and foreign matter.
c.  Pigtailing existing conductors is permitted provided the outlet box is large

enough.

Device Installation:

1.  Replace all devices that have been in temporary use during construction or that
show signs that they were installed before building finishing operations were
complete.

2. Keep each wiring device in its package or otherwise protected until it is time to
connect conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until
the last possible moment.

4.  Connect devices to branch circuits using pigtails that are not less than 6 inches in
length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap
solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by the
manufacturer.

7. When conductors larger than No. 12 AWG are installed on 15 or 20-A circuits,

splice No. 12 AWG pigtails for device connections.

Tighten unused terminal screws on the device.

9. When mounting into metal boxes, remove the fiber or plastic washers used to hold
device mounting screws in yokes, allowing metal-to-metal contact.

o

Receptacle Orientation:
1. Install ground pin of vertically mounted receptacles down, and on horizontally
mounted receptacles to the left.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and
remount outlet boxes when standard device plates do not fit flush or do not cover rough
wall opening.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long

dimension vertical and with grounding terminal of receptacles on top. Group adjacent
switches under single, multi-gang wall plates.

IDENTIFICATION

Comply with Division 26 Section 0553.
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1.  Receptacles: Identify panelboard and circuit number from which served. Use
hot, stamped or engraved machine printing with black -filled lettering on face of
plate, and durable wire markers or tags inside outlet boxes.

END OF SECTION 26 2726
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SECTION 26 2813 - FUSES

PART 1 - GENERAL

11

A.

1.2

SUMMARY

Section Includes: Cartridge fuses rated 600 V ac and less for use in control circuits,
enclosed switches panelboards, switchboards enclosed controllers and motor-control
centers.

QUALITY ASSURANCE

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 NEMA FU 1 for cartridge fuses.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS

Manufacturers: Subject to compliance with requirements:
1.  Cooper Bussmann, Inc.

2.  Edison Fuse, Inc.

3. Ferraz Shawmut, Inc.

4 Littelfuse, Inc.

CARTRIDGE FUSES

Characteristics: NEMA FU 1, nonrenewable cartridge fuses with voltage ratings
consistent with circuit voltages.

PART 3 - EXECUTION

3.1

A

15-7833

FUSE APPLICATIONS

Service Entrance: Class RK1, fast acting.
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B. Feeders: Class L, time delay.

C.  Motor Branch Circuits: Class RK1, time delay.
D. Other Branch Circuits: Class RK1, time delay.
E

Control Circuits: Class CC, fast acting.

3.2 INSTALLATION

A. Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.

3.3 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Division 26
Section 0553 and indicating fuse replacement information on inside door of each fused
switch and adjacent to each fuse block and holder.

END OF SECTION 26 2813
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SECTION 26 4113 - LIGHTNING PROTECTION FOR STRUCTURES

PART 1 - GENERAL

11

A.

1.2

1.3

15-7833

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 lightning protection for structures, structure elements and building site
components.

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: For air terminals and mounting accessories.

1. Layout of the lightning protection system, along with details of the components to
be used in the installation.

2. Include indications for use of raceway, data on how concealment requirements
will be met, and calculations required by NFPA 780 for bonding of grounded and
isolated metal bodies.

Qualification Data: For qualified Installer and manufacturer. Include data on listing or
certification by UL.

Certification, signed by Contractor, that roof adhesive is approved by manufacturer of
roofing material.

Field quality-control reports.

Comply with recommendations in NFPA 780, Annex D, “Inspection and Maintenance
of Lightning Protection Systems”, for maintenance of the lightning protection system.

Other Informational Submittals: Plans showing dimensioned as-built locations of
grounding features, including the following:

1. Ground rods.

2. Ground loop conductor.
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A.

1.5

QUALITY ASSURANCE

Installer Qualifications: Certified by UL or LPI as a Master Installer/Designer, trained
and approved for installation of units required for this Project.

System Certificate:

1. UL Master Label.

2. LPI System Certificate.

3. UL Master Label Recertification.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 780, “Definitions” Article.

COORDINATION

Coordinate installation of lightning protection with installation of other building
systems and components, including electrical wiring, supporting structures and building
materials, metal bodies requiring bonding to lightning protection components, and
building finishes.

Coordinate installation of air terminals attached to roof systems with roofing
manufacturer and Installer.

Flashings of through-roof assemblies shall comply with roofing manufacturers'
specifications.

PART 2 - PRODUCTS

2.1

15-7833

LIGHTNING PROTECTION SYSTEM COMPONENTS
Comply with UL 96 and NFPA 780.

Roof-Mounted Air Terminals: NFPA 780, Class Il (aluminum/copper) unless otherwise

indicated.

1.  Manufacturers: Subject to compliance with requirements, provide products by
one of the following available manufacturers. Offering products that may be
incorporated into the Work include, but are not limited to, the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:

East Coast Lightning Equipment Inc.

ERICO International Corporation.

Harger.

Heary Bros. Lightning Protection Co. Inc.

Independent Protection Co.

Preferred Lightning Protection.

mP o0 o
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g.  Robbins Lightning, Inc.
h.  Thompson Lightning Protection, Inc.

3. Air Terminals More than 24 Inches Long: With brace attached to the terminal at
not less than half the height of the terminal.

4.  Single-Membrane, Roof-Mounted Air Terminals: Designed specifically for

single-membrane roof system materials.  Comply with requirements in
Division 07 roofing Sections.

Main and Bonding Conductors: Copper.
Ground Loop Conductor: The same size and type as the main conductor except tinned.
Ground Rods: Copper-clad or Zinc-coated steel, 5/8 inch in diameter by 96 inches long.

Heavy-Duty, Stack-Mounted, Lightning Protection Components: Stainless steel, Solid
copper, Monel metal or Lead sheathed.

PART 3 - EXECUTION

3.1

A

15-7833

INSTALLATION
Install lightning protection components and systems according to UL96 and NFPA 780.

Install conductors with direct paths from air terminals to ground connections. Avoid
sharp bends.

Conceal the following conductors:

1.  System conductors.

2. Down conductors.

3. Interior conductors.

4 Conductors within normal view of exterior locations at grade within 200 feet of
building.

Cable Connections: Use crimped or bolted connections for all conductor splices and
connections between conductors and other components. Use exothermic-welded
connections in underground portions of the system.

Cable Connections: Use exothermic-welded connections for all conductor splices and

connections between conductors and other components.

1.  Exception: In single-ply membrane roofing, exothermic-welded connections may
be used only below the roof level.

Air Terminals on Single-Ply Membrane Roofing: Comply with roofing membrane and
adhesive manufacturer's written instructions.
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G.

3.2

3.3

Bond extremities of vertical metal bodies exceeding 60 feet in length to lightning
protection components.

Ground Loop: Install ground-level, potential equalization conductor and extend around

the perimeter of the structure of or item indicated.

1. Bury ground ring not less than 24 inches from building foundation.

2. Bond ground terminals to the ground loop.

3. Bond grounded building systems to the ground loop conductor within 12 feet of
grade level.

Bond lightning protection components with intermediate-level interconnection loop
conductors to grounded metal bodies of building at 60 foot intervals.
CORROSION PROTECTION

Do not combine materials that can form an electrolytic couple that will accelerate
corrosion in the presence of moisture unless moisture is permanently excluded from
junction of such materials.

Use conductors with protective coatings where conditions cause deterioration or
corrosion of conductors.
FIELD QUALITY CONTROL

Notify Architect at least 48 hours in advance of inspection before concealing lightning
protection components.

UL Inspection: Meet requirements to obtain a UL Master Label for system.

LPI System Inspection: Meet requirements to obtain an LPI System Certificate.

END OF SECTION 26 4113

15-7833
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SECTION 26 5600 - EXTERIOR LIGHTING

PART 1 - GENERAL

11

A.

1.2

1.3

SUMMARY

This Section includes the following:

1. Exterior luminaires with lamps and ballasts.
2. Luminaire-mounted photoelectric relays.

3. Poles and accessories.

STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION

Dead Load: Weight of luminaire and its horizontal and vertical supports and supporting
structure, applied as stated in AASHTO LTS-4.

Ice Load: Load of 3 Ibf/sq. ft., applied as stated in AASHTO LTS-4.

Wind Load: Pressure of wind on pole and luminaire, calculated and applied as stated in

AASHTO LTS-4.

1. Wind speed for calculating wind load for poles exceeding 50 feet in height is 110
mph.

2. Wind speed for calculating wind load for poles 50 feet or less in height is 110
mph.

QUALITY ASSURANCE

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.

Comply with IEEE C2, “National Electrical Safety Code”.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

A.

15-7833

MANUFACTURERS

In Exterior Lighting Device Schedule where titles below are column or row headings
that introduce lists, the following requirements apply to product selection:
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1.  Available Manufacturers: Subject to compliance with requirements, provide
products by one of the following available manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

LUMINAIRES, GENERAL REQUIREMENTS

Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet
locations by an NRTL acceptable to authorities having jurisdiction.

Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated
for luminaires.

Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Corrosion-resistant aluminum, unless otherwise indicated.
Form and support to prevent warping and sagging.

Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag,
or deform in use. Provide filter/breather for enclosed luminaires.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage
under operating conditions, and designed to permit relamping without use of tools.
Designed to prevent doors, frames, lenses, diffusers, and other components from falling
accidentally during relamping and when secured in operating position. Doors shall be
removable for cleaning or replacing lenses. Designed to disconnect ballast when door
opens.

Exposed Hardware Material: Stainless steel.

Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to
heat, and UV radiation.

Light Shields: Metal baffles, factory installed and field adjustable, arranged to block
light distribution to indicated portion of normally illuminated area or field.

Reflecting surfaces shall have minimum reflectance as follows, unless otherwise
indicated:

1. White Surfaces: 85 percent.

2. Specular Surfaces: 83 percent.

3. Diffusing Specular Surfaces: 75 percent.

Lenses and Refractors Gaskets: Use heat and aging-resistant resilient gaskets to seal
and cushion lenses and refractors in luminaire doors.

Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -
tested luminaire before shipping. Where indicated; match finish process and color of
pole or support materials.
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Factory-Applied Finish for Steel Luminaires: Color as selected by Owner. Comply
with NAAMM's “Metal Finishes Manual for Architectural and Metal Products”, for
recommendations for applying and designating finishes.

Factory-Applied Finish for Aluminum Luminaires: Color shall be dark bronze.
Comply with NAAMM's “Metal Finishes Manual for Architectural and Metal
Products”, for recommendations for applying and designating finishes.

LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS
Comply with UL 773 or UL 773A.

Contact Relays: Factory mounted, single throw, designed to fail in the on position, and
factory set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15 second
minimum time delay.

1.  Relay with locking-type receptacle shall comply with NEMA C136.10.

2. Adjustable window slide for adjusting on-off set points.

FLUORESCENT BALLASTS AND LAMPS

Low-Temperature Ballast Capability: Rated by its manufacturer for reliable starting
and operation of indicated lamp(s) at temperatures 0 deg F and higher.

Ballast Characteristics:

1.  Power Factor: 90 percent, minimum.

2. Sound Rating: A.

3. Total Harmonic Distortion Rating: Less than 10 percent.

4 Electromagnetic Ballasts: Comply with ANSI C82.1, energy-saving, high power
factor, Class P, automatic-reset thermal protection.

Case Temperature for Compact Lamp Ballasts: 65 deg C, maximum.

6.  Transient-Voltage Protection: Comply with IEEE C62.41 Category A or better.

o

Low-Temperature Lamp Capability: Rated for reliable starting and operation with
ballast provided at temperatures 0 deg F and higher.

Fluorescent Lamps: Low-mercury type. Comply with the EPA’s toxicity characteristic
leaching procedure test; shall yield less than 0.2 mg of mercury per liter when tested
according to NEMA LL 1.

BALLASTS FOR HID LAMPS

Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without

reduction average life. Include the following features, unless otherwise indicated:

1. Ballast Circuit: Constant-wattage autotransformer or regulating high-power-
factor type.
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2. Minimum Starting Temperature: Minus 22 deg F.

3. Normal Ambient Operating Temperature: 104 deg F.

4.  Ballast Fuses: One in each ungrounded power supply conductor. Voltage and
current ratings as recommended by ballast manufacturer.

High-Pressure Sodium Ballasts: Electromagnetic type with solid-state igniter/starter

and capable of open-circuit operation without reduction of average lamp life.

Igniter/starter shall have an average life in pulsing mode of 10,000 hours at an

igniter/starter-case temperature of 90 deg C.

1.  Instant-Restrike Device: Integral with ballast, or solid-state potted module,
factory installed within fixture and compatible with lamps, ballasts, and mogul
sockets up to 150 W.

a.  Restrike Range: 105to 130V ac.
b.  Maximum Voltage: 250 V peak or 150 V ac RMS.

2. Minimum Starting Temperature: Minus 40 deg F.

HID LAMPS

High-Pressure Sodium Lamps: ANSI C78.42, CRI 21 (minimum), color temperature
1,900 K, and average rated life of 24,000 hours, minimum.

Metal-Halide Lamps: ANSI C78.1372, with a minimum CRI 65, and color temperature
4,000 K.

Pulse-Start, Metal-Halide Lamps: Minimum CRI 65, and color temperature 4,000 K.

Ceramic, Pulse-Start, Metal-Halide Lamps: Minimum CRI 80, and color temperature
4,000 K.

POLES AND SUPPORT COMPONENTS, GENERAL REQUIREMENTS

Structural Characteristics: Comply with AASHTO LTS-4.

1.  Wind-Load Strength of Poles: Adequate at indicated heights above grade without
failure, permanent deflection, or whipping in steady winds of speed indicated in
Part 1 “Structural Analysis Criteria for Pole Selection”, Article, with a gust factor
of 1.3.

2.  Strength Analysis: For each pole, multiply the actual equivalent projected area of
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area
to be used in pole selection strength analysis.

Luminaire Attachment Provisions: Comply with luminaire manufacturers' mounting
requirements. Use stainless-steel fasteners and mounting bolts, unless otherwise
indicated.

Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with
support components.
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1. Materials: Shall not cause galvanic action at contact points.

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after
fabrication, unless stainless-steel items are indicated.

3. Anchor-Bolt Template: Plywood or steel.

Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange.
Concrete, reinforcement, and formwork are specified in Division 03 Section 3000.

Power-Installed Screw Foundations: Factory fabricated by pole manufacturer, with
structural steel complying with ASTM A 36/A 36M and hot-dip galvanized according
to ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base
flange and strength required to support pole, luminaire, and accessories.

Breakaway Supports: Frangible breakaway supports, tested by an independent testing
agency acceptable to authorities having jurisdiction, according to AASHTO LTS-4.

STEEL POLES

Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum vyield of

46,000 psig; 1 piece construction up to 40 feet in height with access handhole in pole

wall.

1.  Shape: Square, straight.

2. Mounting Provisions: Butt flange for bolted mounting on foundation or
breakaway support.

Steel Mast Arms: Single-arm type, continuously welded to pole attachment plate.
Material and finish same as pole.

Brackets for Luminaires: Detachable, cantilever, without underbrace.

1.  Adapter fitting welded to pole and bracket, then, bolted together with galvanized-
steel bolts.

2. Cross Section: Tapered oval, with straight tubular end section to accommodate
luminaire.

3. Match pole material and finish.

Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated,
and securely fastened to pole top.

Steps: Fixed steel, with nonslip treads, positioned for 15 inch vertical spacing,
alternating on opposite sides of pole; first step at elevation 10 feet above finished grade.

Grounding and Bonding Lugs: Welded 1/2 inch threaded lug, complying with
requirements in Division 26 Section 0526. Listed for attaching grounding and bonding
conductors of type and size listed in that Section, and accessible through handhole.
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Cable Support Grip: Wire-mesh type with rotating attachment eye, sized for diameter
of cable and rated for a minimum load equal to weight of supported cable times a 5.0
safety factor.

Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for field painting.

Galvanized Finish: After fabrication, hot-dip galvanize complying with
ASTM A 123/A 123M.

Factory-Painted Finish:  Comply with NAAMM's “Metal Finishes Manual for
Architectural and Metal Products”, for recommendations for applying and designating
finishes. Color shall be as selected by Owner.

ALUMINUM POLES

Poles: Seamless, extruded structural tube complying with ASTM B 429, Alloy 6063-T6
with access handhole in pole wall.

Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated,
and securely fastened to pole top.

Grounding and Bonding Lugs: Welded 1/2 inch threaded lug, complying with
requirements in Division 26 Section 0526, listed for attaching grounding and bonding
conductors of type and size listed in that Section, and accessible through handhole.

Brackets for Luminaires: Detachable, with pole and adapter fittings of cast aluminum.

Adapter fitting welded to pole and bracket, then, bolted together with stainless-steel

bolts.

1.  Tapered oval cross section, with straight tubular end section to accommodate
luminaire.

2.  Finish: Same as pole.

Prime-Coat Finish: Manufacturer’s standard prime-coat finish ready for field painting.

Aluminum Finish: Comply with NAAMM's “Metal Finishes Manual for Architectural
and Metal Products”, for recommendations for applying and designating finishes. Color
shall be dark bronze.

POLE ACCESSORIES

Base Covers: Manufacturers’ standard metal units, arranged to cover pole's mounting
bolts and nuts. Finish same as pole.
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LUMINAIRE INSTALLATION
Install lamps in each luminaire.

Fasten luminaire to the indicated structural supports.
1.  Use fastening methods and materials selected to resist seismic forces defined for
the application and approved by manufacturer.

Adjust luminaires that require field adjustment or aiming. Include adjustment of
photoelectric device to prevent false operation of relay by artificial light sources.

POLE INSTALLATION

Align pole foundations and poles for optimum directional alignment of luminaires and
their mounting provisions on the pole.

Clearances: Maintain the following minimum horizontal distances of poles from
surface and underground features, unless otherwise indicated on Drawings:

1.  Fire Hydrants and Storm Drainage Piping: 60 inches.

2. Water, Gas, Electric, Communication, and Sewer Lines: 10 feet.

3. Trees: 15 feet.

Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates
furnished by pole manufacturer. Concrete materials, installation, and finishing
requirements are specified in Division 03 Section 3000.

Foundation-Mounted Poles: Mount pole with leveling nuts, and tighten top nuts to

torque level recommended by pole manufacturer.

1. Use anchor bolts and nuts selected to resist seismic forces defined for the
application and approved by manufacturer.

2. Grout void between pole base and foundation. Use nonshrink or expanding
concrete grout firmly packed to fill space.

3. Install base covers, unless otherwise indicated.

4.  Use a short piece of 1/2 inch diameter pipe to make a drain hole through grout.
Arrange to drain condensation from interior of pole.

Embedded Poles with Tamped Earth Backfill: Set poles to depth below finished grade

indicated on Drawings, but not less than one-sixth of pole height.

1.  Dig holes large enough to permit use of tampers in the full depth of hole.

2. Backfill in 6 inch layers and thoroughly tamp each layer so compaction of backfill
is equal to or greater than 95% density.

Embedded Poles with Concrete Backfill: Set poles in augered holes to depth below
finished grade indicated on Drawings, but not less than one-sixth of pole height.

26 5600 - 7



Port of Tacoma Straddle Carrier April 2016
Booth Replacement

3.3

3.4

1. Make holes the diameter shown in concrete details per drawings.

2. Fill augered hole around pole with air-entrained concrete having a minimum
compressive strength of 3,000 psi at 28 days, and finish in a dome above finished
grade.

3. Use a short piece of 1/2 inch diameter pipe to make a drain hole through concrete
dome. Arrange to drain condensation from interior of pole.

4.  Cure concrete a minimum of 72 hours before performing work on pole.

Poles and Pole Foundations Set in Concrete Paved Areas: Install poles with minimum
of 6 inch wide, unpaved gap between the pole or pole foundation and the edge of
adjacent concrete slab. Fill unpaved ring with pea gravel Insert material to a level 1
inch below top of concrete slab.

Raise and set poles using web fabric slings (not chain or cable).

CORROSION PREVENTION

Aluminum: Do not use in contact with earth or concrete. When in direct contact with a
dissimilar metal, protect aluminum by insulating fittings or treatment.

Steel Conduits: Comply with Division 26 Section “Raceway and Boxes for Electrical
Systems”. In concrete foundations, wrap conduit with 0.010 inch thick, pipe-wrapping
plastic tape applied with a 50 percent overlap.

GROUNDING

Ground metal poles and support structures according to Division 26 Section 0526 and

Division 26, Section 4113 as appropriate.

1. Install grounding electrode for each pole, unless otherwise indicated.

2. Install grounding conductor pigtail in the base for connecting luminaire to
grounding system.

Ground nonmetallic poles and support structures according to Division 26 Section 0526.
1.  Install grounding electrode for each pole.

2. Install grounding conductor and conductor protector.

3. Ground metallic components of pole accessories and foundations.

END OF SECTION 26 5600

15-7833

26 5600 - 8



Port of Tacoma Straddle Carrier April 2016
Booth Replacement

SECTION 27 0500 - COMMON WORK RESULTS FOR COMMUNICATIONS

PART 1 - GENERAL

11

A.

SUMMARY

Section Includes:

1.  Sleeves for pathways and cables.
2. Sleeve seals.

3.  Grout.

4. Common communications installation requirements.

PART 2 - PRODUCTS

2.1

2.2

15-7833

SLEEVES FOR PATHWAYS AND CABLES

Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends, painted or dipped.

Cast-Iron Pipe Sleeves: Cast or fabricated “wall pipe”, equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel.
1. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches and no side
more than 16 inches, thickness shall be 0.052 inch.
b.  For sleeve cross-section rectangle perimeter equal to, or more than, 50
inches and 1 or more sides equal to, or more than, 16 inches, thickness shall
be 0.138 inch.

SLEEVE SEALS

Description: Modular sealing device, designed for field assembly, to fill annular space

between sleeve and pathway or cable.

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2.  Basis-of-Design Product: Subject to compliance with requirements, provide or
comparable product by one of the following:

a.  Advance Products & Systems, Inc.
b.  Calpico, Inc.
C. Metraflex Co.
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d.  Pipeline Seal and Insulator, Inc.

3. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or
conduit. Include type and number required for material and size of pathway or
cable.

4.  Pressure Plates: Plastic. Include two for each sealing element.

5.  Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of
length required to secure pressure plates to sealing elements. Include one for each
sealing element.

GROUT

Nonmetallic, Shrinkage-Resistant  Grout: ASTM C 1107, factory-packaged,
nonmetallic fine aggregate grout, noncorrosive, nonstaining, mixed with water to
consistency suitable for application and a 30 minute working time.

PART 3 - EXECUTION

3.1

A

3.2

15-7833

COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION
Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center
of unit for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not
indicated, arrange and install components and equipment to provide maximum possible
headroom consistent with NEC 110.26(E).

Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both communications equipment and other nearby installations.
Connect in such a way as to facilitate future disconnecting with minimum interference
with other items in the vicinity.

Right of Way: Give to piping systems installed at a required slope.

SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS

Communications penetrations occur when pathways, cables, wireways, or cable trays
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall
assemblies.

Use pipe sleeves for penetrations of fire-rated floor and wall assemblies unless
penetration arrangement requires rectangular sleeved opening.
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Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4 inch annular clear space between sleeve and pathway or
cable, unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry.
1.  Promptly pack grout solidly between sleeve and wall so no voids remain. Tool
exposed surfaces smooth; protect grout while curing.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at pathway and cable penetrations. Install sleeves and seal pathway
and cable penetration sleeves with firestop materials.

SLEEVE-SEAL INSTALLATION
Install to seal Fire-Rated exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for pathway or
cable material and size. Position pathway or cable in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pathway or cable and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make watertight seal.

FIRESTOPPING

Apply firestopping to penetrations of fire-rated floor and wall assemblies for
communications installations to restore original fire-resistance rating of assembly as
indicated in NEC 300.21.

END OF SECTION 27 0500

15-7833
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SECTION 27 1300 - COMMUNICATIONS BACKBONE CABLING

PART 1 - GENERAL

11

A.

1.2

1.3

14

15-7833

SUMMARY

Section Includes:

Pathways.

UTP cable.

STP cabling

Fiber Optic cabling.

Cable connecting hardware, patch panels, and cross-connects.
Cabling identification products.

SourwNdE

Related Sections:
1.  Division 27 Section 1500 - COMMUNICATIONS HORIZONTAL CABLING
for voice and data cabling associated with system panels and devices.

BACKBONE CABLING DESCRIPTION

Backbone cabling system shall provide interconnections between communications
equipment rooms, main terminal space, and entrance facilities in the
telecommunications cabling system structure. Cabling system consists of backbone
cables, intermediate and main cross-connects, mechanical terminations, and patch cords
or jumpers used for backbone-to-backbone cross-connection.

Backbone cabling cross-connects may be located in communications equipment rooms
or at entrance facilities. Bridged taps and splitters shall not be used as part of backbone
cabling.

PERFORMANCE REQUIREMENTS

General Performance: Backbone cabling system shall comply with transmission
standards in TIA/EIA-568-B.1, when tested according to test procedures of this
standard.

QUALITY ASSURANCE

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.

Telecommunications Pathways and Spaces: Comply with TIA/EIA-569-A.
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Grounding: Comply with ANSI-J-STD-607-A.

DELIVERY, STORAGE, AND HANDLING
Test each pair of UTP cable for open and short circuits.
Test each pair of STP cable for open and short circuits.

Test each fiber strand of fiber optic cable for open and short circuits.

PART 2 - PRODUCTS

2.1

A.

C.

15-7833

PATHWAYS

Cable Support: NRTL labeled for support of Category 6 cabling, designed to prevent
degradation of cable performance and pinch points that could damage cable.

1. Support brackets with cable tie slots for fastening cable ties to brackets.

2. Lacing bars, spools, J-hooks, and D-rings.

3. Straps and other devices.

Cable Trays:

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a.  Cable Management Solutions, Inc.
b.  Cablofil Inc.

C. Cooper B-Line, Inc.

d.  Cope - Tyco/Allied Tube & Conduit.
e.  GS Metals Corp.

2.  Cable Tray Material: Metal, suitable for indoors, and protected against corrosion
by electroplated zinc galvanizing, complying with ASTM B 633, Type 1, not less
than 0.000472 inches thick.

a.  Basket Cable Trays: 6 inches wide and 2 inches deep. Wire mesh spacing
shall not exceed 2 by 4 inches.

b.  Trough Cable Trays: Nominally 6 inches wide.

c.  Ladder Cable Trays: Nominally 18 inches wide, and a rung spacing of 12
inches.

d.  Channel Cable Trays: One-piece construction, nominally 4 inches wide.
Slot spacing shall not exceed 4 and 1/2 inches o.c.

e.  Solid-Bottom Cable Trays: One-piece construction, nominally 12 inches
wide. Provide without solid covers.

Conduit and Boxes: Comply with requirements in Division 26 Section 0533.
1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2 and 1/2
inches deep.
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BACKBOARDS

Backboards: Plywood, exterior grade Douglas Fir, treated with fire retardant material,
3/4 by 48 by 96 inches, finished on one side. Prime paint all surfaces and edges and
finish paint the front with light grey enamel.

UTP CABLE

Description: 100 ohm, 100 pair UTP, formed into 25 pair binder groups covered with a

thermoplastic jacket and overall metallic shield.

1.  Comply with ICEA S-90-661 for mechanical properties.

2. Comply with TIA/EIA-568-B.1 for performance specifications.

3. Comply with TIA/EIA-568-B.2.

4 Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444 and NFPA 70 for the following types:

Communications, General Purpose: Type CM or CMG.

Communications, Plenum Rated: Type CMP, complying with NFPA 262.

Communications, Riser Rated: Type CMR, complying with UL 1666.

Communications, Limited Purpose: Type CMX.

Multipurpose: Type MP or MPG.

Multipurpose, Plenum Rated: Type MPP, complying with NFPA 262.

Multipurpose, Riser Rated: Type MPR, complying with UL 1666.

@rooo0ow

UTP CABLE HARDWARE

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

American Technology Systems Industries, Inc.

Dynacom Corporation.

Hubbell Premise Wiring.

KRONE Incorporated.

Leviton Voice & Data Division.

Molex Premise Networks; a division of Molex, Inc.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Panduit Corp.

Siemon Co. (The).

0. Tyco Electronicss/ AMP Netconnect; Tyco International Ltd.

RBOooo~NoTgR~WNE

General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-
B.2, IDC type, with modules designed for punch-down caps or tools. Cables shall be
terminated with connecting hardware of same category or higher.
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Connecting Blocks: 110-style IDC for Category 6. Provide blocks for the number of
cables terminated on the block, plus 25 percent spare. Integral with connector bodies,
including plugs and jacks where indicated.

Cross-Connect:  Modular array of connecting blocks arranged to terminate building
cables and permit interconnection between cables.
1. Number of Terminals per Field: One for each conductor in assigned cables.

Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type
connectors at each jack for permanent termination of pair groups of installed cables.
1. Number of Jacks per Field: One for each four pair UTP cable indicated.

Jacks and Jack Assemblies: Modular, color-coded, eight position modular receptacle
units with integral IDC-type terminals.

Patch Cords: Factory-made, 4 pair cables in 36 inch lengths; terminated with 8 position

modular plug at each end.

1.  Patch cords shall have bend-relief-compliant boots and color-coded icons to
ensure Category 6 performance. Patch cords shall have latch guards to protect
against snagging.

2. Patch cords shall have color-coded boots for circuit identification.

CAT6 STP CABLE

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Alpha.

Belden CDT Inc.; Electronics Division.

Mohawk; a division of Belden CDT.

Hyperline.

Commscope.

Superior Essex.

Berk-Tek.

NogakowdhE

Description: 23 AWG Solid Bare copper insulated conductors, assembled with four
tightly twisted pairs with an internal separator, overall foil and drain shield, and overall
jacket.
1.  Comply with ISO/IEC11801 CAT 6 cable requirements.
2. Comply with TIA/EIA-568-B.1CAT 6 for performance specifications.
3. Comply with TIA/EIA-568-B.2 CAT6.
4 Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444 and NFPA 70 for the following types:
a.  Communications, Non-Plenum Rated: Type CMR.
b.  Communications, Plenum Rated: Type CMP, complying with NFPA 262.
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CAT6 STP CABLE HARDWARE

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

American Technology Systems Industries, Inc.

Dynacom Corporation.

Hubbell Premise Wiring.

KRONE Incorporated.

Leviton Voice & Data Division.

Molex Premise Networks; a division of Molex, Inc.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Panduit Corp.

Siemon Co. (The).

0. Tyco Electronicss/ AMP Netconnect; Tyco International Ltd.

BOoo~NoUOR~WNE

General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-
B.2, IDC type, with modules designed for punch-down caps or tools. Cables shall be
terminated with connecting hardware of same category or higher suitable for
terminating shielded cable.

Connecting Blocks: 110-style IDC for Category 6. Provide blocks for the number of
cables terminated on the block, plus 25 percent spare. Integral with connector bodies,
including plugs and jacks where indicated. Connecting blocks shall be suitable for
terminating shielded cable. Plugs and jacks shall be suitable for terminating shielded
cable.

Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle
units with integral IDC-type terminals. Jacks and jack assemblies shall be rated at the
same category or higher and suitable for shielded cable.

OPTICAL FIBER CABLE

Available Manufacturers: Subject to compliance with requirements, provide products
by one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

Berk-Tek; a Nexans company.

CommScope, Inc.

Corning Cable Systems.

General Cable Technologies Corporation.

Mohawk; a division of Belden CDT.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.

Superior Essex Inc.

SYSTIMAX Solutions; a CommScope, Inc. brand.

0. 3M.

BOoo~NoOR~WNE
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11.

Tyco Electronics/AMP Netconnect; Tyco International Ltd.

Description:  Single mode, 9/125 micrometer, 12 fiber, 24 fiber and 48 fiber, tight
buffer, optical fiber cable.

1.  Comply with ICEA S-83-596 for mechanical properties.
2 Comply with ICEA S-87-640 for outside plant.
3. Comply with TIA/EIA-568-B.3 for performance specifications.
4.  Comply with TIA/EIA-492AAAA-A for detailed specifications.
5 Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444, UL 1651, and NFPA 70 for the following types:
a.  General Purpose, Nonconductive: Type OFN, OFNR or OFNP,
b.  Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.
c.  Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.
d.  General Purpose, Conductive: Type OFC, OFCR or OFCP.
e.  Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.
f. Riser Rated, Conductive: Type OFCR, complying with UL 1666.
6.  Conductive cable shall be steel armored type.
7. Maximum Attenuation; 1.5 dB/km at 1,300 nm and 1,550 nm.
Jacket:
1. Jacket Color: Yellow for 9/125 micrometer cable.
2.  Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-
598-B.
3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals

not to exceed 40 inches.

Description: Multimode, 50/125 micrometer, 12 fiber and 24 fiber, tight buffer, optical

fiber cable.
1.  Comply with ICEA S-83-596 for mechanical properties.
2 Comply with ICEA S-87-640 for outside plant.
3. Comply with TIA/EIA-568-B.3 for performance specifications.
4.  Comply with TIA/EIA-492AAAA-A for detailed specifications.
5 Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444, UL 1651, and NFPA 70 for the following types:
a.  General Purpose, Nonconductive: Type OFN, OFNR or OFNP.
b.  Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.
C. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.
d.  General Purpose, Conductive: Type OFC, OFCR or OFCP.
e.  Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.
f. Riser Rated, Conductive: Type OFCR, complying with UL 1666.
6.  Conductive cable shall be steel armored type.
7. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1,300 nm.
8.  Minimum Modal Bandwidth: 160 MHz-km at 850 nm; 500 MHz-km at 1,300
nm.
Jacket:
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1. Jacket Color: Orange for 50/125 micrometer cable.

2.  Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-
598-B.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals
not to exceed 40 inches.

OPTICAL FIBER CABLE HARDWARE

Available Manufacturers: Subject to compliance with requirements, provide products
by one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

ADC.

American Technology Systems Industries, Inc.

Berk-Tek; a Nexans company.

Corning Cable Systems.

Dynacom Corporation.

Hubbell Premise Wiring.

Molex Premise Networks; a division of Molex, Inc.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.

0. Siemon Co. (The).

RBOooo~NoTgR~WNE

Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, duplex

cable connectors.

1. Number of Connectors per Field: One for each fiber of cable or cables assigned
to field, plus spares and blank positions adequate to suit specified expansion
criteria.

Patch Cords: Factory-made, dual-fiber cables in 36 inch lengths.

Cable Connecting Hardware:

1.  Comply with Optical Fiber Connector Intermateability Standards (FOCIS)
specifications of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12.
Comply with TIA/EIA-568-B.3.

2. Quick-connect, simplex and duplex, Type SC, Type ST, Type LC or Type MT-RJ
connectors. Insertion loss not more than 0.75 dB.

3. Type SFF connectors may be used in termination racks, panels, and equipment
packages.

4.  Single mode LED or Laser optimized for 9 micron fiber.

GROUNDING

Comply with requirements in Division 26 Section 0526, for grounding conductors and
connectors.

Comply with ANSI-J-STD-607-A.
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IDENTIFICATION PRODUCTS

Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including
label stocks, laminating adhesives, and inks used by label printers.

SOURCE QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to evaluate cables.

Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.
Factory test UTP cables according to TIA/EIA-568-B.2.

Factory test multimode optical fiber cables according to TIA/ELA-526-14-A and
TIA/EIA-568-B.3

Factory-sweep test coaxial cables at frequencies from 5 MHz to 1 GHz. Sweep test
shall test the frequency response or attenuation over frequency, of a cable by generating
a voltage whose frequency is varied through the specified frequency range and graphing
the results.

Cable will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

- EXECUTION

ENTRANCE FACILITIES

Coordinate backbone cabling with the protectors and demarcation point provided by
communications service provider.

WIRING METHODS

Wiring Method: Install cables in raceways and cable trays except within consoles,
cabinets, desks, and counters and except in accessible ceiling spaces, in attics, and in
gypsum board partitions where unenclosed wiring method may be used. Conceal
raceway and cables except in unfinished spaces. Loose cabling from power chords,
monitor chords, etc. shall be neatly organized using spiral wrap, zip tie, Velcro or
similar means.

1. Install plenum cable in environmental air spaces, including plenum ceilings.
2. Comply with requirements for raceways and boxes specified in Division 26
Section 0533.
271300 - 8
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Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors
where possible.

Wiring within Enclosures: Bundle, lace, and train cables within enclosures neatly.
Connect to terminal points with no excess and without exceeding manufacturer's
limitations on bending radii. Provide and use lacing bars and distribution spools.

INSTALLATION OF PATHWAYS
Cable Trays: Comply with NEMA VE 2 and TIA/EIA-569-A.
Drawings indicate general arrangement of pathways and fittings.

Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of
bends between pull points.

Comply with requirements in Division 26 Section 0533, for installation of conduits and
wireways.

Install manufactured conduit sweeps and long-radius elbows whenever possible.

Pathway Installation in Communications Equipment Rooms:

1. Position conduit ends adjacent to a corner on backboard where a single piece of
plywood is installed, or in the corner of room where multiple sheets of plywood
are installed around perimeter walls of room.

Install cable trays to route cables if conduits cannot be located in these positions.
Secure conduits to backboard when entering room from overhead.

Extend conduits 3 inches above finished floor.

Install metal conduits with grounding bushings and connect with grounding
conductor to grounding system.

aswN

Backboards: Install backboards with 96 inch dimension vertical. Butt adjacent sheets
tightly, and form smooth gap-free corners and joints.

Backboard maybe cut as necessary to mount devices. Fire rating and manufacturer
label must be retained.

Do not paint over manufacturer label.

INSTALLATION OF CABLES
Comply with NECA 1.

General Requirements for Cabling:
1. Comply with TIA/EIA-568-B.1.
2. Comply with BICSI ITSIM, Ch. 6, “Cable Termination Practices”.
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5.

10.

11.

Install 110-style IDC termination hardware unless otherwise indicated.

Terminate all conductors; no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, cross-connects, and patch panels.
Cables may not be spliced. Secure and support cables at intervals not exceeding
30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks,
frames, and terminals.

Install lacing bars to restrain cables, to prevent straining connections, and to
prevent bending cables to smaller radii than minimums recommended by
manufacturer.

Bundle, lace, and train conductors to terminal points without exceeding
manufacturer's limitations on bending radii, but not less than radii specified in
BICSI ITSIM, “Cabling Termination Practices”, Chapter. Use lacing bars and
distribution spools.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice
cable between termination, tap, or junction points. Remove and discard cable if
damaged during installation and replace it with new cable.

Cold-Weather Installation: Bring cable to room temperature before dereeling.
Heat lamps shall not be used for heating.

In the communications equipment room, install a 10 foot long service loop on
each end of cable.

Pulling Cable: Comply with BICSI ITSIM, Ch. 4, “Pulling Cable”. Monitor
cable pull tensions.

C. UTP/STP Cable Installation:

1.
2.

Comply with TIA/EIA-568-B.2.
Do not untwist UTP cables more than 1/2 inch from the point of termination to
maintain cable geometry.

D. Open-Cable Installation:

1.

2.

3.

Install cabling with horizontal and vertical cable guides in telecommunications
spaces with terminating hardware and interconnection equipment.

Suspend UTP cable not in a wireway or pathway, a minimum of 8 inches above
ceilings by cable supports not more than 60 inches apart.

Cable shall not be run through structural members or in contact with pipes, ducts,
or other potentially damaging items.

E. Installation of Cable Routed Exposed under Raised Floors:

1.
2.
3.

Install plenum-rated cable only.

Install cabling after the flooring system has been installed in raised floor areas.
For cable exceeding 6 feet long, Coil slack below each feed point, preferably in
the floor. Coil shall be no less than 12 inches in diameter and neatly secured
using a zip tie or equivalent.

F.  Group connecting hardware for cables into separate logical fields.

G.  Separation from EMI Sources:

15-7833
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1.  Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating
unshielded copper voice and data communication cable from potential EMI
sources, including electrical power lines and equipment.

2.  Separation between open communications cables or cables in nonmetallic
raceways and unshielded power conductors and electrical equipment shall be as
follows:

a. Electrical Equipment Rating up to 5 kVA: A minimum of 6 inches.
b.  Electrical EQuipment Rating More Than 5 kVA: A minimum of 12 inches.

3. Separation between communications cables in grounded metallic raceways and
unshielded power lines or electrical equipment shall be as follows:

a. Electrical Equipment Rating up to 5 kVA: A minimum of 6 inches.
b.  Electrical EQuipment Rating More Than 5 kVA: A minimum of 12 inches.

4.  Separation between communications cables in grounded metallic raceways and
power lines and electrical equipment located in grounded metallic conduits or
enclosures shall be as follows:

a.  Electrical Equipment Rating up to 5 kVA: No requirement.
b.  Electrical EQuipment Rating More Than 5 kVA: A minimum of 6 inches.

5. Separation between Communications Cables and Electrical Motors and
Transformers, 5 KVA or HP and Larger: A minimum of 48 inches.

6.  Separation between Communications Cables and Fluorescent Fixtures: A
minimum of 6 inches.

FIRESTOPPING

Comply with TIA/EIA-569-A, Annex A, “Firestopping”.

Comply with BICSI TDMM, “Firestopping Systems”, Article.

GROUNDING

Install grounding according to BICSI TDMM, “Grounding, Bonding, and Electrical
Protection”, Chapter.

Comply with ANSI-J-STD-607-A.

Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall
allowing at least 2 inch clearance behind the grounding bus bar. Connect grounding bus
bar with a minimum No. 2 AWG grounding electrode conductor from grounding bus
bar to suitable electrical building ground.

Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG
equipment grounding conductor.
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IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606-A.

Comply with requirements for identification specified in Division 26 Section 0553.

1.  Administration Class: 1.

2.  Color-code cross-connect fields and apply colors to voice and data service
backboards, connections, covers, and labels.

For fire-resistant plywood, do not paint over manufacturer's label.

Paint and label colors for equipment identification shall comply with TIA/EIA-606-A
for Class 2 level of administration including optional identification requirements of this
standard.

Cable Schedule: Install in a prominent location in each equipment room and wiring
closet. List incoming and outgoing cables and their designations, origins, and
destinations. Protect with rigid frame and clear plastic cover. Furnish an electronic
copy of final comprehensive schedules for Project.

Cable and Wire Identification:

1.  Label each cable within 4 inches of each termination and tap, where it is
accessible in a cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered
at device if color of wire is consistent with associated wire connected and
numbered within panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable
at intervals not exceeding 15 feet.

4.  Label each terminal strip and screw terminal in each cabinet, rack, or panel.

a. Individually number the wiring conductors connected to terminal strips and
identify each cable or wiring group being extended from a panel or cabinet
to a building-mounted device with name and number of particular device as
shown.

b.  Label each unit and field within distribution racks and frames.

5. ldentification within Connector Fields in Equipment Rooms and Wiring Closets:
Label each connector and each discrete unit of cable-terminating and connecting
hardware. Where similar jacks and plugs are used for both voice and data
communication cabling, use a different color for jacks and plugs of each service.

Labels shall be preprinted or computer-printed type with printing area and font color
that contrasts with cable jacket color but still complies with requirements in
TIA/EIA 606-A, for the following:

1.  Cables use flexible vinyl or polyester that flexes as cables are bent.

FIELD QUALITY CONTROL

Verifications:

271300 - 12



Port of Tacoma Straddle Carrier April 2016
Booth Replacement

1. Visually verify UTP/STP jacket materials for NRTL certification markings.
Verify cabling terminations in communications equipment rooms for compliance
with color-coding for pin assignments, and verify cabling connections for
compliance with TIA/EIA-568-B.1.

2. Visually verify cable placement, cable termination, grounding and bonding,
equipment and patch cords, and labeling of all components.

END OF SECTION 27 1300

15-7833 271300 - 13
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SECTION 37-15000 COMMUNICATIONS HORIZONTAL CABLING

PART 1 - GENERAL

11

A.

1.2

15-7833

SUMMARY

Section Includes:

Pathways.

UTP cabling.

STP cabling.

Fiber Optic cabling.

RG-6 Coaxial cable.

Multiuser telecommunications outlet assemblies.

Cable connecting hardware, patch panels, and cross-connects.
Telecommunications outlet/connectors.

Cabling system identification products.

©CoNo~WNE

Related Sections:
1. Division 27 Section 1300 - COMMUNICATIONS BACKBONE CABLING for
voice and data cabling associated with system panels and devices.

DEFINITIONS

Basket Cable Tray: A fabricated structure consisting of wire mesh bottom and side
rails.

BICSI: Building Industry Consulting Service International.

Channel Cable Tray: A fabricated structure consisting of a one-piece, ventilated-bottom
or solid-bottom channel.

Consolidation Point: A location for interconnection between horizontal cables
extending from building pathways and horizontal cables extending into furniture
pathways.

Cross-Connect: A facility enabling the termination of cable elements and their
interconnection or cross-connection.

EMI: Electromagnetic interference.
IDC: Insulation displacement connector.
Ladder Cable Tray: A fabricated structure consisting of two longitudinal side rails

connected by individual transverse members (rungs).

271500 -1
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LAN: Local area network.

MUTOA: Multiuser telecommunications outlet assembly, a grouping in one location of
several telecommunications outlet/connectors.

Outlet/Connectors: A connecting device in the work area on which horizontal cable or
outlet cable terminates.

Solid-Bottom or Nonventilated Cable Tray: A fabricated structure consisting of
longitudinal side rails and a bottom without ventilation openings.

Trough or Ventilated Cable Tray: A fabricated structure consisting of longitudinal side
rails and a bottom having openings for the passage of air.

UTP: Unshielded twisted pair.

STP: Shielded twisted pair.

HORIZONTAL CABLING DESCRIPTION

Horizontal cable and its connecting hardware provide the means of transporting signals

between the telecommunications outlet/connector and the horizontal cross-connect

located in the communications equipment room. This cabling and its connecting
hardware are called “permanent link”, a term that is used in the testing protocols.

1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications
outlet/connectors be installed for each work area.

2. Horizontal cabling shall contain no more that one transition point or consolidation
point between the horizontal cross-connect and the telecommunications
outlet/connector.

3. Bridged taps and splices shall not be installed in the horizontal cabling.

4.  Splitters shall not be installed as part of the optical fiber cabling.

A work area is approximately 100 sg. ft., and includes the components that extend from
the telecommunications outlet/connectors to the station equipment.

The maximum allowable horizontal cable length is 295 feet. This maximum allowable
length does not include an allowance for the length of 16 feet to the workstation
equipment. The maximum allowable length does not include an allowance for the
length of 16 feet in the horizontal cross-connect.

PERFORMANCE REQUIREMENTS
General Performance: Horizontal cabling system shall comply with transmission

standards in TIA/EIA-568-B.1, when tested according to test procedures of this
standard.
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QUALITY ASSURANCE

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.

Telecommunications Pathways and Spaces: Comply with TIA/EIA-569-A.

Grounding: Comply with ANSI-J-STD-607-A.

PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install cables and connecting materials
until wet work in spaces is complete and dry, and temporary HVAC system is operating
and maintaining ambient temperature and humidity conditions at occupancy levels
during the remainder of the construction period.

COORDINATION

Coordinate layout and installation of telecommunications pathways and cabling with
Owner's telecommunications and LAN equipment and service suppliers.

Coordinate telecommunications outlet/connector locations with location of power
receptacles at each work area.

PART 2 - PRODUCTS

2.1

15-7833

PATHWAYS
General Requirements: Comply with TIA/EIA-569-A.

Cable Support: NRTL labeled for support of Category 6 cabling, designed to prevent
degradation of cable performance and pinch points that could damage cable.

1. Support brackets with cable tie slots for fastening cable ties to brackets.

2. Lacing bars, spools, J-hooks, and D-rings.

3. Straps and other devices.

Cable Trays:

1.  Available Manufacturers: Subject to compliance with requirements, provide
products by one of the following available manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:
a.  Cable Management Solutions, Inc.

b.  Cablofil Inc.
C. Cooper B-Line, Inc.
d.  Cope - Tyco/Allied Tube & Conduit.
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e.

GS Metals Corp.

Cable Tray Materials: Metal, suitable for indoors, and protected against corrosion
by hot-dip galvanizing, complying with ASTM A 123/A 123M, Grade 0.55, not
less than 0.002165 inch thick.

a.

b.
C.

d.

e.

Basket Cable Trays: 6 inches wide and 2 inches deep. Wire mesh spacing
shall not exceed 2 by 4 inches.

Trough Cable Trays: Nominally 6 inches wide.

Ladder Cable Trays: Nominally 18 inches wide, and a rung spacing of 12
inches.

Channel Cable Trays: One-piece construction, nominally 4 inches wide.
Slot spacing shall not exceed 4 and 1/2 inches o.c.

Solid-Bottom Cable Trays: One-piece construction, nominally 12 inches
wide. Provide with solid covers.

Conduit and Boxes: Comply with requirements in Division 26 Section “Raceway and
Boxes for Electrical Systems”.

1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2 and 1/2
inches deep.
BACKBOARDS

Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches.

UTP CABLE

Description: 100 ohm, 4 pair UTP, formed into 25 pair, binder groups covered with a
blue thermoplastic jacket.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.1 for performance specifications.

Comply with TIA/EIA-568-B.2, Category 6.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444 and NFPA 70 for the following types:

1.

2.
3.
4

a.

b.

Q oo

Communications, General Purpose: Type CM, MP, MPP, CMP, MPR, or
CMR.

Communications, Plenum Rated: Type CMP or MPP, complying with
NFPA 262.

Communications, Riser Rated: Type CMR or MPR, complying with
UL 1666.

Communications, Limited Purpose: Type CMX.

Multipurpose: Type MP, MPP or MPR.

Multipurpose, Plenum Rated: Type MPP, complying with NFPA 262.
Multipurpose, Riser Rated: Type MPR, complying with UL 1666.
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UTP CABLE HARDWARE

Available Manufacturers: Subject to compliance with requirements, provide products
by one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

American Technology Systems Industries, Inc.

Dynacom Corporation.

Hubbell Premise Wiring.

KRONE Incorporated.

Leviton Voice & Data Division.

Molex Premise Networks; a division of Molex, Inc.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Panduit Corp.

Siemon Co. (The).

0. Tyco Electronicss/ AMP Netconnect; Tyco International Ltd.

BOoo~NoOR~WNE

General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-
B.2, IDC type, with modules designed for punch-down caps or tools. Cables shall be
terminated with connecting hardware of same category or higher.

Connecting Blocks: 110-style IDC for Category 6. Provide blocks for the number of
cables terminated on the block, plus 25 percent spare. Integral with connector bodies,
including plugs and jacks where indicated.

Cross-Connect: Modular array of connecting blocks arranged to terminate building
cables and permit interconnection between cables.
1. Number of Terminals per Field: One for each conductor in assigned cables.

Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type
connectors at each jack for permanent termination of pair groups of installed cables.
1. Number of Jacks per Field: One for each four pair UTP cable indicated.

Jacks and Jack Assemblies: Modular, color-coded, eight position modular receptacle
units with integral IDC-type terminals.

Patch Cords: Factory-made, four pair cables in 36 inch lengths; terminated with eight-

position modular plug at each end.

1.  Patch cords shall have bend-relief-compliant boots and color-coded icons to
ensure Category 6 performance. Patch cords shall have latch guards to protect
against snagging.

2.  Patch cords shall have color-coded boots for circuit identification.

STP CABLE
Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:
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Alpha.

Belden CDT Inc.; Electronics Division.
Mohawk; a division of Belden CDT.
Hyperline.

Commscope.

Superior Essex.

Berk-Tek.

NogakowdnpE

Description: 23 AWG Solid Bare copper insulated conductors, assembled with four
tightly twisted pairs with an internal separator, overall foil and drain shield, and overall
jacket.
1.  Comply with ISO/IEC11801 CAT 6 cable requirements.
2. Comply with TIA/EIA-568-B.1CAT 6 for performance specifications.
3. Comply with TIA/EIA-568-B.2 CATS6.
4 Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444 and NFPA 70 for the following types:
a.  Communications, Non-Plenum Rated: Type CMR.
b.  Communications, Plenum Rated: Type CMP, complying with NFPA 262.

STP CABLE HARDWARE

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

American Technology Systems Industries, Inc.

Dynacom Corporation.

Hubbell Premise Wiring.

KRONE Incorporated.

Leviton Voice & Data Division.

Molex Premise Networks; a division of Molex, Inc.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Panduit Corp.

Siemon Co. (The).

0. Tyco Electronicss/ AMP Netconnect; Tyco International Ltd.

RBOooo~NoTgR~WNE

General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-
B.2, IDC type, with modules designed for punch-down caps or tools. Cables shall be
terminated with connecting hardware of same category or higher.

Connecting Blocks: 110-style IDC for Category 6. Provide blocks for the number of
cables terminated on the block, plus 25 percent spare. Integral with connector bodies,
including plugs and jacks where indicated.

Jacks and Jack Assemblies: Modular, color-coded, eight position modular receptacle
units with integral IDC-type terminals.
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OPTICAL FIBER CABLE

Available Manufacturers: Subject to compliance with requirements, provide products
by one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

Berk-Tek; a Nexans company.

CommScope, Inc.

Corning Cable Systems.

General Cable Technologies Corporation.

Mohawk; a division of Belden CDT.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.

Superior Essex Inc.

SYSTIMAX Solutions; a CommScope, Inc. brand.

0. 3M.
1. Tyco Electronics/ AMP Netconnect; Tyco International Ltd.

RRO©oOo NGOk wNE

Description:  Single mode, 9/125 micrometer, 12 fiber, 24 fiber and 48 fiber, tight

buffer, optical fiber cable.

1.  Comply with ICEA S-83-596 for mechanical properties.

2 Comply with ICEA S-87-640 for outside plant.

3. Comply with TIA/EIA-568-B.3 for performance specifications.

4.  Comply with TIA/EIA-492AAAA-A for detailed specifications.

5 Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444, UL 1651, and NFPA 70 for the following types:

General Purpose, Nonconductive: Type OFN, OFNR or OFNP.

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.

General Purpose, Conductive: Type OFC, OFCR or OFCP.

Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

Riser Rated, Conductive: Type OFCR, complying with UL 1666.

Conductlve cable shall be steel armored type.

7. Maximum Attenuation; 1.5 dB/km at 1,300 nm and 1,550 nm.

o o0 o

S

Jacket:

1. Jacket Color: Yellow for 9/125 micrometer cable.

2.  Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-
598-B.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals
not to exceed 40 inches.

Description: Multimode, 50/125 micrometer, 12 fiber and 24 fiber, tight buffer, optical
fiber cable.

1.  Comply with ICEA S-83-596 for mechanical properties.

2. Comply with ICEA S-87-640 for outside plant.

3. Comply with TIA/EIA-568-B.3 for performance specifications.
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2.8

15-7833

4.  Comply with TIA/EIA-492AAAA-A for detailed specifications.

5.  Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complylng with UL 444, UL 1651, and NFPA 70 for the following types:

General Purpose, Nonconductive: Type OFN, OFNR or OFNP.

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.

General Purpose, Conductive: Type OFC, OFCR or OFCP.

Plenum Rated, Conductive: Type OFCP, complying with NFPA 262,

Riser Rated, Conductive: Type OFCR, complying with UL 1666.

6. Conductlve cable shall be steel armored type.

+0 00T

7. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1,300 nm.

8. Minimum Modal Bandwidth: 160 MHz-km at 850 nm; 500 MHz-km at 1,300
nm.

Jacket:

1. Jacket Color: Orange for 50/125 micrometer cable.

2.  Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-
598-B.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals
not to exceed 40 inches.

OPTICAL FIBER CABLE HARDWARE

Available Manufacturers: Subject to compliance with requirements, provide products
by one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

ADC.

American Technology Systems Industries, Inc.

Berk-Tek; a Nexans company.

Corning Cable Systems.

Dynacom Corporation.

Hubbell Premise Wiring.

Molex Premise Networks; a division of Molex, Inc.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.

0. Siemon Co. (The).

RBOooo~NoTR~WNE

Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, duplex

cable connectors.

1. Number of Connectors per Field: One for each fiber of cable or cables assigned
to field, plus spares and blank positions adequate to suit specified expansion
criteria.

Patch Cords: Factory-made, dual-fiber cables in 36 inch lengths.

Cable Connecting Hardware:
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15-7833

1.  Comply with Optical Fiber Connector Intermateability Standards (FOCIS)
specifications of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12.
Comply with TIA/EIA-568-B.3.

2. Quick-connect, simplex and duplex, Type SC, Type ST, Type LC or Type MT-RJ
connectors. Insertion loss not more than 0.75 dB.

3. Type SFF connectors may be used in termination racks, panels, and equipment
packages.

4.  Single mode LED or Laser optimized for 9 micron fiber.

COAXIAL CABLE

Available Manufacturers: Subject to compliance with requirements, provide products
by one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

1.  Alpha Wire Company.

2 Belden CDT Inc.; Electronics Division.

3. Coleman Cable, Inc.

4,  CommScope, Inc.

5 Draka USA.

Cable Characteristics:  Broadband type, recommended by cable manufacturer
specifically for broadband data transmission applications. Coaxial cable and
accessories shall have 75 ohm nominal impedance with a return loss of 20 dB maximum
from 7 to 806 MHz.

RG-6/U: NFPA 70, Type CATV or CM.

1.  No.16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE
insulation.

2. Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum
braid.

3. Jacketed with black PVVC or PE.

4.  Suitable for indoor installations.

NFPA and UL compliance, listed and labeled by an NRTL acceptable to authorities

having jurisdiction as complying with UL 1655 and with NFPA 70 *“Radio and

Television Equipment”, and “Community Antenna Television and Radio Distribution”,

Articles. Types are as follows:

1. CATV Cable: Type CATV, CATVP or CATVR.

2.  CATV Plenum Rated: Type CATVP, complying with NFPA 262.

3. CATV Riser Rated: Type CATVR; or CATVP, CATVR, or CATV, complying
with UL 1666.

4.  CATV Limited Rating: Type CATVX.
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15-7833

COAXIAL CABLE HARDWARE

Available Manufacturers: Subject to compliance with requirements, provide products
by one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

1.  Aim Electronics; a brand of Emerson Electric Co.

2. Leviton Voice & Data Division.

3. Siemon Co. (The).

Coaxial-Cable Connectors: Type BNC, 75 ohms.

CONSOLIDATION POINTS

Available Manufacturers: Subject to compliance with requirements, provide products
by one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

American Technology Systems Industries, Inc.

Chatsworth Products, Inc.

Dynacom Corporation.

Hubbell Premise Wiring.

Molex Premise Networks; a division of Molex, Inc.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Ortronics, Inc.

Panduit Corp.

Siemon Co. (The).

©CoNo~WNE

Description: Consolidation points shall comply with requirements for cable connecting

hardware.

1. Number of Terminals per Field: One for each conductor in assigned cables.

2. Number of Connectors per Field:

a.  One for each four pair UTP/STP cable indicated.

b.  One for each four pair conductor group of indicated cables, plus 25 percent
spare positions.

Mounting: Wall.

NRTL listed as complying with UL 50 and UL 1863.

When installed in plenums used for environmental air, NRTL listed as complying

with UL 2043.

o~ w

MULTIUSER TELECOMMUNICATIONS OUTLET ASSEMBLY (MUTOA)

Available Manufacturers:  Subject to compliance with requirements, Subject to
compliance with requirements, provide products by one of the following available
manufacturers offering products that may be incorporated into the Work include, but are
not limited to, the following:

1.  Chatsworth Products, Inc.
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2.14

15-7833

Hubbell Premise Wiring.

Molex Premise Networks; a division of Molex, Inc.
Nordex/CDT; a subsidiary of Cable Design Technologies.
Ortronics, Inc.

Panduit Corp.

Siemon Co. (The).

Nogakown

escription: MUTOASs shall meet the requirements for cable connecting hardware.
Number of Terminals per Field: One for each conductor in assigned cables.
Number of Connectors per Field:
a.  One for each four pair UTP cable indicated.
b.  One for each four pair conductor group of indicated cables, plus 25 percent
spare positions.

MR

3. Mounting: Wall.

4.  NRTL listed as complying with UL 50 and UL 1863.

5. Label shall include maximum length of work area cords, based on TIA/EIA-568-
B.1.

6.  When installed in plenums used for environmental air, NRTL listed as complying
with UL 2043.

TELECOMMUNICATIONS OUTLET/CONNECTORS

Jacks: 100 ohm, balanced, twisted-pair connector; four pair, eight position modular.
Comply with TIA/EIA-568-B.1.

Workstation Outlets: Two-port-connector assemblies mounted in multi-gang faceplate.

1.  Plastic Faceplate: High-impact plastic. Coordinate color with Division 26
Section 2726.

2.  Metal Faceplate: Stainless steel, complying with requirements in Division 26
Section 2726.

3. For use with snap-in jacks accommodating any combination of UTP, optical fiber,
and coaxial work area cords.
a.  Flush mounting jacks, positioning the cord at a 45 degree angle.

4.  Legend: Factory labeled by silk-screening or engraving for stainless steel

faceplates.

Legend: Machine printed, in the field, using adhesive-tape label.

6. Legend: Snap-in, clear-label covers and machine-printed paper inserts.

o

GROUNDING

Comply with requirements in Division 26 Section 0526; for grounding conductors and
connectors.

Comply with ANSI-J-STD-607-A.
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A.

2.16

o 0 ® »

IDENTIFICATION PRODUCTS

Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks,
laminating adhesives, and inks used by label printers.

Comply with requirements in Division 26 Section 0553.

SOURCE QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to evaluate cables.

Factory test UTP/STP and optical fiber cables on reels according to TIA/EIA-568-B.1.
Factory test UTP/STP cables according to TIA/EIA-568-B.2.

Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and
TIA/EIA-568-B.3.

Factory-sweep test coaxial cables at frequencies from 5 MHz to 1 GHz. Sweep test
shall test the frequency response or attenuation over frequency, of a cable by generating
a voltage whose frequency is varied through the specified frequency range and graphing
the results.

Cable will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1

3.2

15-7833

ENTRANCE FACILITIES

Coordinate backbone cabling with the protectors and demarcation point provided by
communications service provider.

WIRING METHODS

Wiring Method: Install cables in raceways and cable trays except within consoles,

cabinets, desks, and counters and except in accessible ceiling spaces, in attics, and in

gypsum board partitions where unenclosed wiring method may be used. Conceal

raceway and cables except in unfinished spaces.

1. Install plenum cable in environmental air spaces, including plenum ceilings.

2. Comply with requirements for raceways and boxes specified in Division 26
Section “Raceway and Boxes for Electrical Systems”.
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3.3

3.4

15-7833

Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors
where possible.

Wiring within Enclosures: Bundle, lace, and train cables to terminal points with no
excess and without exceeding manufacturer's limitations on bending radii. Provide and
use lacing bars and distribution spools.

INSTALLATION OF PATHWAYS
Cable Trays: Comply with NEMA VE 2 and TIA/EIA-569-A-7.
Comply with requirements for demarcation point, pathways, cabinets, and racks.

Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of
bends between pull points.

Comply with requirements in Division 26 Section 0533 for installation of conduits and
wireways.

Install manufactured conduit sweeps and long-radius elbows whenever possible.

Pathway Installation in Communications Equipment Rooms:

1. Position conduit ends adjacent to a corner on backboard where a single piece of
plywood is installed, or in the corner of room where multiple sheets of plywood
are installed around perimeter walls of room.

Install cable trays to route cables if conduits cannot be located in these positions.
Secure conduits to backboard when entering room from overhead.

Extend conduits 3 inches above finished floor.

Install metal conduits with grounding bushings and connect with grounding
conductor to grounding system.

arwN

Backboards: Install backboards with 96 inch dimension vertical. Butt adjacent sheets
tightly, and form smooth gap-free corners and joints.

Backboard maybe cut as necessary to mount devices. Fire rating and manufacturer
label must be retained.

Do not paint over manufacturer label.

INSTALLATION OF CABLES
Comply with NECA 1.

General Requirements for Cabling:
1. Comply with TIA/EIA-568-B.1.
2. Comply with BICSI ITSIM, Ch. 6, “Cable Termination Practices”.
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3. Install 110-style IDC termination hardware unless otherwise indicated.
4. MUTOA shall not be used as a cross-connect point.
5. Consolidation points may be used only for making a direct connection to
telecommunications outlet/connectors:
a. Do not use consolidation point as a cross-connect point, as a patch
connection, or for direct connection to workstation equipment.
b.  Locate consolidation points for UTP at least 49 feet from communications
equipment room,
6.  Terminate conductors; no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, cross-connects, and patch panels.
7.  Cables may not be spliced. Secure and support cables at intervals not exceeding
30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks,
frames, and terminals.

8. Install lacing bars to restrain cables, to prevent straining connections, and to
prevent bending cables to smaller radii than minimums recommended by
manufacturer.

9. Bundle, lace, and train conductors to terminal points without exceeding
manufacturer's limitations on bending radii, but not less than radii specified in
BICSI ITSIM, “Cabling Termination Practices” Chapter. Install lacing bars and
distribution spools.

10. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice
cable between termination, tap, or junction points. Remove and discard cable if
damaged during installation and replace it with new cable.

11. Cold Weather Installation: Bring cable to room temperature before dereeling.
Heat lamps shall not be used for heating.

12. In the communications equipment room, install a 10 foot long service loop on
each end of cable.

13. Pulling Cable: Comply with BICSI ITSIM, Ch. 4, “Pulling Cable”. Monitor
cable pull tensions.

UTP Cable Installation:

1. Comply with TIA/EIA-568-B.2.

2. Do not untwist UTP cables more than 1/2 inch from the point of termination to
maintain cable geometry.

Optical Fiber Cable Installation:
1. Comply with TIA/EIA-568-B.3.
2.  Cable may be terminated on connecting hardware that is rack or cabinet mounted.

Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications
spaces with terminating hardware and interconnection equipment.

2. Suspend UTP cable not in a wireway or pathway a minimum of 8 inches above
ceilings by cable supports not more than 60 inches apart.

3. Cable shall not be run through structural members or in contact with pipes, ducts,
or other potentially damaging items.
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3.5

15-7833

Installation of Cable Routed Exposed under Raised Floors:

1.
2.
3.

Install plenum-rated cable only.

Install cabling after the flooring system has been installed in raised floor areas.
For cable exceeding 6 feet long, Coil slack below each feed point, preferably in
the floor. Coil shall be no less than 12 inches in diameter and neatly secured
using a zip tie or equivalent.

Outdoor Coaxial Cable Installation:

1.

Install outdoor connections in enclosures complying with NEMA 250, Type 4X.
Install corrosion-resistant connectors with properly designed O-rings to keep out
moisture.

Attach antenna lead-in cable to support structure at intervals not exceeding 36
inches.

Group connecting hardware for cables into separate logical fields.

Separation from EMI Sources:

1.

Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating
unshielded copper voice and data communication cable from potential EMI
sources, including electrical power lines and equipment.

Separation between open communications cables or cables in nonmetallic
raceways and unshielded power conductors and electrical equipment shall be as
follows:

a. Electrical Equipment Rating up to 5 kVA: A minimum of 6 inches.

b.  Electrical EQuipment Rating More Than 5 kVA: A minimum of 12 inches.
Separation between communications cables in grounded metallic raceways and
unshielded power lines or electrical equipment shall be as follows:

a. Electrical Equipment Rating up to 5 kVA: A minimum of 6 inches.

b.  Electrical EQuipment Rating More Than 5 kVA: A minimum of 12 inches.
Separation between communications cables in grounded metallic raceways and
power lines and electrical equipment located in grounded metallic conduits or
enclosures shall be as follows:

a.  Electrical Equipment Rating up to 5 kVA: No requirement.

b.  Electrical EqQuipment Rating More Than 5 kVA: A minimum of 6 inches.
Separation between Communications Cables and Electrical Motors and
Transformers, 5 KVA or HP and Larger: A minimum of 48 inches.

Separation between Communications Cables and Fluorescent Fixtures: A
minimum of 6 inches.

FIRESTOPPING

Comply with TIA/EIA-569-A, Annex A, “Firestopping”.

Comply with BICSI TDMM, “Firestopping Systems”, Article.
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15-7833

GROUNDING

Install grounding according to BICSI TDMM, “Grounding, Bonding, and Electrical
Protection”, Chapter.

Comply with ANSI-J-STD-607-A.

Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall
allowing at least 2 inch clearance behind the grounding bus bar. Connect grounding bus
bar with a minimum No. 4 AWG grounding electrode conductor from grounding bus
bar to suitable electrical building ground.

Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG
equipment grounding conductor.

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606-A.

Comply with requirements for identification specified in Division 26 Section 0553.

1. Administration Class: 4.

2.  Color-code cross-connect fields. Apply colors to voice and data service
backboards, connections, covers, and labels.

For fire-resistant plywood, do not paint over manufacturer’s label.

Paint and label colors for equipment identification shall comply with TIA/EIA-606-A
for Class 4 level of administration, including optional identification requirements of this
standard.

Cable Schedule: Post in prominent location in each equipment room and wiring closet.
List incoming and outgoing cables and their designations, origins, and destinations.
Protect with rigid frame and clear plastic cover. Furnish an electronic copy of final
comprehensive schedules for Project.

Cable and Wire Identification:

1.  Label each cable within 4 inches of each termination and tap, where it is
accessible in a cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered
at device if color of wire is consistent with associated wire connected and
numbered within panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable
at intervals not exceeding 15 feet.

4.  Label each terminal strip and screw terminal in each cabinet, rack, or panel.

a. Individually number wiring conductors connected to terminal strips, and
identify each cable or wiring group being extended from a panel or cabinet
to a building-mounted device shall be identified with name and number of
particular device as shown.
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b.  Label each unit and field within distribution racks and frames.

5. ldentification within Connector Fields in Equipment Rooms and Wiring Closets:
Label each connector and each discrete unit of cable-terminating and connecting
hardware. Where similar jacks and plugs are used for both voice and data
communication cabling, use a different color for jacks and plugs of each service.

6.  Uniquely identify and label work area cables extending from the MUTOA to the
work area. These cables may not exceed the length stated on the MUTOA label.

Labels shall be preprinted or computer-printed type with printing area and font color
that contrasts with cable jacket color but still complies with requirements in TIA/EIA-
606-A.

1.  Cables use flexible vinyl or polyester that flex as cables are bent.

END OF SECTION 27 1500

15-7833
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SECTION 31 0501 - COMMON EARTHWORK REQUIREMENTS

PART 1 - GENERAL

11

A.

SUMMARY

Includes But Not Limited to:

1.

General procedures and requirements for earthwork.

PART 2 - PRODUCTS: Not Used

PART 3 - EXECUTION

3.1

3.2

15-7833

EXAMINATION

Site Verification of Conditions:

1.

48 hours minimum before performing any work on site, contact locate company
to arrange for utility location services. Some public utilities use a centralized
utility locator agency, often referred to as “U Dig”. Provide a copy of the
submitted request and the utilities” acknowledgement of the request.

Subgrade scans provided by a professional scanning service are also required.
Subgrade scans shall include the following technologies: 1) active radiofrequency
generation on metallic lines or cables, 2) passive radiofrequency monitoring, 3)
ground penetrating radar and 4) metal detection.

Perform minor, investigative excavations to verify location of various existing
underground facilities at sufficient locations to assure that no conflict with the
proposed work exists and sufficient clearance is available to avoid damage to
existing facilities.

Upon discovery of conflicts or problems with existing facilities, notify Owner by
phone or fax within 24 hours. Follow telephone or fax notification with letter and
diagrams indicating conflict or problem and sufficient measurements and details
to evaluate problem.

PREPARATION

Protection:

1.

2.

Spillage:

a.  Avoid spillage by covering and securing loads when hauling on or adjacent
to public streets or highways.

b. Remove spillage and sweep, wash, or otherwise clean project, streets, and
highways.

Dust Control:
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3.3

3.4

a. Take precautions necessary to prevent dust nuisance, both on-site and
adjacent to public and private properties.
b.  Correct or repair damage caused by dust.

3. Existing Plants and Features: Do not damage tops, trunks, and roots of existing
trees and shrubs on site that are intended to remain. Do not use heavy equipment
within branch spread. Interfering branches may be removed only with permission
of Owner. Do not damage other plants and features that are to remain.

If specified precautions are not taken or corrections and repairs not made promptly,
Owner may take such steps as may be deemed necessary and deduct costs of such from
monies due to Contractor. Such action or lack of action on Owner’s part does not
relieve Contractor from responsibility for proper protection of The Work. Any fines
resulting from failure to allow specified precautions or effect repairs shall be the sole
responsibility of the contractor.

REPAIR / RESTORATION

Adjust existing covers, boxes, and vaults to grade.

Replace broken or damaged covers, boxes, and vaults.

Independently confirm size, location, and number of covers, boxes, and vaults that
require adjustment.

FIELD QUALITY CONTROL

Notify Owner 24 hours before performing excavation or fill work.

If weather, scheduling, or any other circumstance has interrupted work, notify the
Owner 24 hours minimum, before intended resumption of grading or compacting.

Owner reserves right to require additional testing to re-affirm suitability of completed
work including compacted soils that have been exposed to adverse weather conditions.

END OF SECTION 31 0501

15-7833
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SECTION 31 1000 - SITE CLEARING

PART 1 - GENERAL

11

A.

1.2

1.3

15-7833

SUMMARY

This Section includes the following:

Protecting existing trees, shrubs, groundcovers, plants, and/or grass to remain.
Removing existing trees shrubs groundcovers plants and/or grass.

Clearing and grubbing.

Stripping and stockpiling topsoil.

Removing above and below grade site improvements.

Disconnecting and capping or sealing site utilities.

Temporary erosion and sedimentation control measures.

NogakowdnpE

MATERIAL OWNERSHIP

Except for stripped topsoil or other materials indicated to remain Owner's property,
cleared materials shall become Contractor's property and shall be removed from Project
site.

PROJECT CONDITIONS

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 traffic ways if required by
authorities having jurisdiction.

Salvable Improvements: Carefully remove items indicated to be salvaged and store on
Owner's premises where indicated.

Utility Locator Service: Notify utility locator service for area where Project is located
before site clearing.

Do not commence site clearing operations until temporary erosion and sedimentation
control measures are in place.
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PART 2 - EXECUTION

2.1

A

2.2

2.3

2.4

15-7833

PREPARATION

Protect and maintain benchmarks and survey control points from disturbance during
construction.

Locate and clearly flag trees and vegetation to remain or to be relocated.

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 requirements of authorities having jurisdiction.

Inspect, repair, and maintain 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 PROTECTION

Erect and maintain temporary fencing around tree protection zones before starting site
clearing. Remove fence when construction is complete.

Do not excavate within tree protection zones, unless otherwise indicated.

Repair or replace trees and vegetation indicated to remain that are damaged by
construction operations, in a manner approved by Owner.

UTILITIES

Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
1. Arrange with utility companies to shut off indicated utilities.

Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or
others unless permitted under the following conditions and then only after arranging to
provide temporary utility services according to requirements indicated:

1. Notify Owner not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.
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C.

2.5

2.6

2.7

2.8

Removal of underground utilities is included in Division 26 and Division 27, Sections
covering site utilities.
CLEARING AND GRUBBING

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.

TOPSOIL STRIPPING

Remove sod and grass before stripping topsoil.

Strip topsoil to whatever depths are encountered in a manner to prevent intermingling
with underlying subsoil or other waste materials.

Stockpile topsoil materials away from edge of excavations without intermixing with
subsoil. Grade and shape stockpiles to drain surface water. Cover to prevent
windblown dust.

Topsoil in excess of that required for landscape areas shall become the property of the
Contractor and shall be removed from site.

SITE IMPROVEMENTS

Remove existing above and below grade improvements as indicated and as necessary to
facilitate new construction.

DISPOSAL

Disposal: Remove surplus soil material, unsuitable topsoil, obstructions, demolished
materials, and waste materials including trash and debris, and legally dispose of them
off Owner's property.

END OF SECTION 31 1000

15-7833
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SECTION 31 2213 - ROUGH GRADING

PART 1 - GENERAL

11

A.

B.

SUMMARY

Includes But Not Limited To:
1. Perform rough grading work required to prepare site for construction as described
in Contract Documents.

Related Sections:
1. Section 31 0501: Common Earthwork Requirements.

PART 2 - PRODUCTS

2.1

A

MATERIALS

Materials used for fill shall be as specified for backfill in Section 31 2323 Fill.

PART 3 - EXECUTION

3.1

3.2

PREPARATION

Identify benchmark to be used in establishing grades and review Contract Document
requirements for grades, fill materials, and topsoil.

Examine site to pre-plan procedures for making cuts, placing fills, and other necessary
work.
PERFORMANCE

Site Tolerances:
1.  Maximum variation from required grades shall be 1/10 of one foot.

Compact fills as specified in Section 31 2323 Fill.

If soft spots, water, or other unusual and unforeseen conditions affecting grading
requirements are encountered, stop work and notify Owner.

END OF SECTION 31 2213

15-7833
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SECTION 31 2316 - EXCAVATION

PART 1 - GENERAL

11 SUMMARY

A.  Includes But Not Limited To:
1.  Perform Project excavating and trenching as described in Contract Documents,
except as specified below.
2. Procedure and quality for excavating and trenching performed on Project under
other Sections unless specifically specified otherwise.

B.  Related Sections:
1. Section 31 0501: Common Earthwork Requirements.
2.  Performance of excavating inside and outside of building required for electrical
and mechanical work is responsibility of respective Section doing work unless
arranged differently by Contractor.

PART 2 - PRODUCTS: Not Used.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Carefully examine site and available information to determine type soil to be
encountered. Discuss problems with Owner’s Representative before proceeding with
work.

3.2 PREPARATION

A.  Protection of Existing Utilities:
1.  Protect existing utilities identified in Contract Documents during excavation.
2. If existing utility lines not identified in Contract Documents are encountered,
contact Owner’s Representative before proceeding.

3.3 PERFORMANCE

A.  Excavation:
1. All excavations shall be done in accordance with OSHA for Class C-60 soils.
a. Excavate as necessary for proper placement and forming of footings and
foundations.
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b.
C.

Bottom of excavations to receive footings shall be undisturbed soil.
Excavation Carried Deeper Than Required:

1)  Under Footings: Fill with concrete specified for footings.

2)  Under Slabs: Use specified compacted backfill material.

Pavement And Miscellaneous Cast-In-Place Concrete:

a.

C.

Excavate as necessary for proper placement and forming of concrete site
elements and pavement structure. Remove vegetation and deleterious
material and remove from site.

Backfill over-excavated areas with compacted base material specified in
Section 31 2323.

Remove and replace exposed material that becomes soft or unstable.

Utility Trenches:

a.

C.

d.

Unless otherwise indicated, excavation shall be open cut. Short sections of
trench may be tunneled if pipe or duct can be safely and properly installed
and backfill can be properly tamped in tunnel sections and if approved by
Owner’s Representative.

Excavate to proper alignment, depth, and grade. Excavate to sufficient width
to allow adequate space for proper installation and inspection of utility
piping.

If trenches are excavated deeper than required, backfill until trench bottom is
proper depth with properly compacted native material.

Pipes shall be bedded as shown on drawings.

If unusual excavating conditions are encountered, stop work and notify Owner’s
Representative.

3.4 REPAIR/RESTORATION

A. Repair damage to other portions of the Work resulting from work of this Section at no

3.5 CLEANING

additional cost to Owner. On new work, arrange for damage to be repaired by original
installer.

A. Debris and material not necessary for Project are property of Contractor and are to be

removed before completion of Project. However, if material necessary for Project is
hauled away, replace with specified fill / backfill material.

END OF SECTION 31 2316

15-7833
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SECTION 312319 - DEWATERING

PART 1 - GENERAL

11

A

SUMMARY

Section includes construction dewatering.

PART 2 - PRODUCTS

2.1

A

PERFORMANCE REQUIREMENTS

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 ground water and permit excavation and construction to
proceed on dry, stable subgrades.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

15-7833

PREPARATION

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 ground-water level.

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.
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3.3 OPERATION

A.  Operate system continuously until drains, sewers, and structures have been constructed and fill
materials have been placed or until dewatering is no longer required.

B.  Operate system to lower and control ground water to permit excavation, construction of
structures, and placement of fill materials on dry subgrades. Drain water-bearing strata above
and below bottom of foundations, drains, sewers, 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, drains, sewers, and other excavations.

3. Maintain piezometric water level a minimum of 24 inches below bottom of excavation.

C. 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 (900 mm) below overlying
construction.

END OF SECTION 312319
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SECTION 31 2323 - FILL

PART 1 - GENERAL

11 SUMMARY

A. Includes But Not Limited To:

1.

2.

Perform Project backfilling and compacting as described in Contract Documents,
except as specified below.

Procedure and quality for backfilling and compacting performed on Project under
other Sections unless specifically specified otherwise.

B. Related Sections:

1.
2.
3.

Section 31 0501: Common Earthwork Requirements.

Division 32.

Performance of backfilling and compacting inside and outside of building
required for electrical and mechanical work is responsibility of respective Section
doing work unless arranged differently by Contractor.

1.2 REFERENCES

A.  American Society For Testing And Materials:

1.

2.

3.

ASTM D 1556-00, “Test Method for Density and Unit Weight of Soil in Place by
the Sand-Cone Method”.

ASTM D 1557-02, “Test Method for Laboratory Compaction Characteristics of
Soil Using Modified Effort”.

ASTM D 2216-05, “Standard Test Method for Laboratory Determination of
Water (Moisture) Content of Soil and Rock”.

ASTM D 2487-06, “Standard Classification of Soils for Engineering Purposes
(Unified Soil Classification System)”.

ASTM D 2922-05, “Standard Test Methods for Density of Soil and Soil-
Aggregate in Place by Nuclear Methods (Shallow Depth)”.

ASTM D 3017-05, “Standard Test Method for Water Content of Soil and Rock in
Place by Nuclear Methods (Shallow Depth)”.

13 DEFINITIONS

A.  Relative Compaction: Ratio of field dry density as determined by ASTM D 2922 and
ASTM D 3017 or 2216, and laboratory maximum dry density as determined by ASTM
D 1557.

B. Base Course: Course placed between the subbase course and hot-mix asphalt paving.

15-7833
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C.

14

1.5

Subgrade: Surface or elevation remaining after completing excavation, or top surface
of a fill or backfill immediately below subbase, drainage fill, or topsoil materials.

SUBMITTALS

Product Data: For the following:

1.  Each type of plastic warning tape.

2. Geotextile.

3. Controlled low-strength material, including design mixture.

Geotechnical Testing Agency Qualifications: An independent testing agency qualified
according to ASTM E 329 to conduct soil materials and rock definition testing, as
documented according to ASTM D 3740 and ASTM E 548.

Material Test Reports: From a qualified testing agency indicating and interpreting test

results for compliance of the following with requirements indicated:

1. Classification according to ASTM D 2487 of each on-site and borrow soil
material proposed for fill and backfill.

2.  Laboratory compaction curve according to ASTM D 1557 for each on-site and
borrow soil material proposed for fill and backfill.

Compaction Test Reports

SEQUENCING

Before backfilling, show utility and service lines being covered on record set of
Drawings. Do not backfill until utilities involved have been tested and approved by
Owner.

PART 2 - PRODUCTS

2.1

15-7833

MATERIALS

Site Material: EXxisting excavated material on site is suitable for use as fill and backfill
to meet Project requirements.

Imported Fill / Backfill:

1. Well graded material conforming to ASTM D 2487 free from debris, organic
material, frozen materials, brick, lime, concrete, and other material which would
prevent adequate performance of backfill.

a. Under Foundations and Paved Areas: Fill shall comply with soil
classification groups GW, GP, GM, SW, SP, or SM. Fill may not contain
stones over 4 inches diameter and 90 percent minimum of fill shall be
smaller than 1 and 1/2 inch in any direction.
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2.2

2.3

15-7833

b.  Under Landscaped Areas:

1)  Fill more than 36 inches below finish grade shall comply with soil
classification groups GW, GP, GM, SW, SP, or SM. Fill may not
contain stones over 6 inches diameter and 90 percent minimum of fill
shall be smaller than 1 and 1/2 inch in any direction.

2)  Fill less than 36 inches below finish grade shall comply with soil
classification groups SW, SP, SM, or SC. Fill may not contain stones
larger than 1 and 1/2 inches in any direction and 90 percent minimum
of fill shall be smaller than 3/8 inch in any direction.

Base under pavements: See Section 32 1216.

PREPARATION

Before placing fill, base, or finish work, prepare sub-grade as follows:

1. Do not place fill or base over frozen sub-grade.

2. Under Foundation And Paved Areas: Scarify sub-grade 12 inches deep, moisture
condition to uniform moisture content of between optimum and 4 percent over
optimum, and mechanically tamp 12 inches deep to 95 percent minimum of
relative compaction.

3. Landscape Areas: Compact sub-grade to 85 percent relative compaction.

PERFORMANCE
Fill / Backfill:
1. General:

a.  Around Buildings And Structures: Slope grade away from building as
specified in Section 31 2216. Hand backfill when close to building or where
damage to building might result.

b.  Site Utilities:

1) In Landscape Areas: Use backfill consisting of on-site soil.

2) Under Pavement and Concrete Site Elements: Extend excavatable
slurry fill / backfill to elevation of sub-grade or compacted fill. Do not
place base material, until excavatable slurry fill / backfill has cured 72
hours.

c. Do not use puddling or jetting to consolidate fill areas.

2.  Compacting:

a.  Fill / Backfill And Base:

1)  Under Foundation and Paved Areas: Place in 8 inch maximum layers,
and moisture condition to plus or minus 2 percent of optimum
moisture content, and mechanically tamp to 95 percent minimum of
maximum density as established by ASTM D 1557.

2)  Utility Trenches:

a) Landscape Areas: Place fill in 12 inch layers and moisture
condition to plus or minus 2 percent of optimum moisture
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2.4

2.5

2.6

15-7833

content.  Compact fill to 90 percent minimum relative
compaction to within 12 inches of finish grade. Compact fill
above 12 inches to 85 percent relative compaction.

b) Under Slabs and Paved Areas: Place fill in 6 inch layers,
moisture condition to plus or minus 2 percent of optimum
moisture content, and compact to 95 percent minimum relative
compaction to within 4 inches of finish grade. Final 4 inches of
fill shall be granular base as specified in Section 31 2323.

3)  Fill Slopes: Compact by rolling or using sheepsfoot roller.

4)  Backfill under Footings: Not allowed.

5)  Other Backfills: Place other fills in 12 inch layers and compact to 90
percent relative compaction.

REPAIR / RESTORATION

Repair damage to other portions of the Work resulting from work of this Section at no
additional cost to Owner. On new work, arrange for damage to be repaired by original
installer.

CLEANING

Debris and material not necessary for Project are property of Contractor and are to be
removed before completion of Project. However, if material necessary for Project is
hauled away, replace with specified fill / backfill material.

FIELD QUALITY CONTROL

Testing Agency: Contractor will engage a qualified independent geotechnical testing
agency to perform field quality-control testing.

Allow testing agency to inspect and test sub-grades and each fill or backfill layer.
Proceed with subsequent earthwork only after test results for previously completed
work comply with requirements.

Testing agency will test compaction of soils in place according to ASTM D 1556,

ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable. Tests will be

performed at the following locations and frequencies:

1. Paved and Building Slab Areas: At sub-grade and at each compacted fill and
backfill layer, at least 1 test for every 3,000 sq. ft. of paved area or building slab,
but in no case fewer than 3 tests.

When testing agency reports that sub-grades, fills, or backfills have not achieved degree
of compaction specified, scarify and moisten or aerate, or remove and replace soil to
depth required; recompact and retest until specified compaction is obtained.
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END OF SECTION 31 2323
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SECTION 32 1216 - ASPHALT PAVING

PART 1 - GENERAL

11 SUMMARY

A. Includes But Not Limited To:

1.

2.

Prepare pavement sub-grade as described in Contract Documents to receive
pavement base and paving.

Furnish and install pavement base and asphaltic concrete paving in areas as
described in Contract Documents.

B. Related Sections:

1.

Section 31 2323: Compaction procedures and tolerances for fill.

1.2 REFERENCES

A.  American Society For Testing And Materials:

1.

2.
3.

10.

ASTM C 131-06, “Standard Test Method for Resistance to Degradation of Small-
Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine”.
ASTM D 977-05, “Standard Specification for Emulsified Asphalt”.

ASTM D 1075-96 (2005), “Standard Test Method for the Effect of Water on
Compressive Strength of Compacted Bituminous Mixtures”.

ASTM D 1188-96 (2002), “Standard Test Method for Bulk Specific Gravity and
Density of Compacted Bituminous Mixtures Using Paraffin-Coated Specimens”.
ASTM D 2027-97 (2004), “Standard Specification for Cutback Asphalt (Medium-
Curing Type)”.

ASTM D 2041-03a, “Standard Test Method for Theoretical Maximum Specific
Gravity and Density of Bituminous Paving Mixtures”.

ASTM D 2397-02, “Standard Specification for Cationic-Emulsified Asphalt”.
ASTM D 2726-04, “Standard Test Method for Bulk Specific Gravity and Density
of Compacted Bituminous Mixtures Using Saturated Surface-Dry Specimens”.
ASTM D 3381-92 (1999), “Standard Specification for Viscosity-Graded Asphalt
Cement for Use in Pavement Construction”.

AASHTO M 320, “Standard Specification for Performance-Graded Asphalt
Binder”.

13 SUBMITTALS

A.  Quality Assurance / Control:

1.
2.

15-7833

Mix design of asphalt concrete mixture.
Copies of test results from tests conducted to assure compliance to Contract
Document requirements.

321216 -1



Port of Tacoma Straddle Carrier April 2016
Booth Replacement

B. Manufacturer's application instructions for pre-emergent herbicide. EPA and State
DOT approval.

C. Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing
indicated.

14 QUALITY ASSURANCE

A.  Regulatory Requirements: Comply with materials, workmanship, and other applicable
requirements of State or local DOT for asphalt paving work.

B.  Qualifications: Pre-emergent herbicide shall be applied by applicator certified by State
in which Project is located as an applicator of agricultural chemicals.

1.5 PROJECT CONDITIONS

A.  Environmental Requirements:
1. Do not perform work during following conditions:
a.  Ambient temperature or temperature of base below 50 deg F.
b.  Presence of free surface water.
c.  Over-saturated base and sub-grade materials.

PART 2 - PRODUCTS

2.1 MATERIAL

A.  Pre-emergent herbicide:
1.  Selective type pre-emergence control chemical containing 40 percent Trifluralin
minimum.
2.  Labeled for under-pavement use.

B. Base Aggregates:
1. Top course: Crushed surfacing manufactured from ledge, rock, talus, or gravel,
graded as follows:

a. Sieve Percent by Weight Passing Sieve
1) 3/4” square 100
2) 1/4sq. 55-75
3) No. 40 8-24
4) No. 200 10 max

b. % Fracture: 75% min
c. Sand Equivalent: 40 min

2. Base course: Crushed surfacing manufactured from ledge, rock, talus, or gravel,
graded as follows:
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a. Sieve Percent by Weight Passing Sieve
1) 11/4” square 100
2) 5/8” square 50-80
3) No. 40 3-18
4) No. 200 7.5 max

b. % Fracture: 75% min
c. Sand Equivalent: 40 min
3. Recycled Aggregate Base:
a.  Pulverized existing asphalt or concrete paving mixed uniformly with
existing aggregate base
b.  Conform to following gradation:

1) Sieve Percent by Weight Passing Sieve
a) 2inch 100
b) 1land 1/2inch 85-100
c) 3/4dinch 60— 80
d) No.4 30- 50
e) No. 200 5- 12

c.  Quality Requirements as established by testing:
1) R-value: 70 minimum.
2)  Sand Equivalent: 25 minimum.
3)  Durability Index: 35 minimum.

Tack Coat: Emulsified asphalt meeting requirements of either, ASTM D 977, Grade
SS-1H, or ASTM D 2397, Grade CSS-1H.

Asphalt Materials:
1.  Performance Graded Asphalt Binder:

a. Performance Graded Asphalt Binder (PGAB) meeting requirements of
AASHTO M 320 Table 1 of the grades specified in the Contract shall be
used.

2. Asphalt Cement: If allowed by local DOT, in lieu of Asphalt Binder, use

ASTM D 3381 for viscosity-graded material

3. Aggregates:
a.  Lower Asphalt Concrete Courses: Fine to coarse mineral aggregates with
wear less than 40 percent as determined by ASTM C 131 and mineral filler
suitable for pavement meeting following gradation requirements:

1) Sieve Percent by Weight Passing Sieve
a) land1/4inch 100
b) 1inch 90-100
c) 5/8inch 67 — 86
d) 1/2inch 60 — 80
e) 1/4inch 40-62
f)  No. 10 25-40
g) No.40 10-23
h)  No. 200 2-9
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b.  Driving Asphalt Concrete Course: Fine to coarse mineral aggregates with
wear less than 40 percent as determined by ASTM C 131 and mineral filler
suitable for pavement meeting following gradation requirements:

1) Sieve Percent by Weight Passing Sieve
a) 3/4inch 100
b) 1/2 inch 90 - 100
c) 3/8inch 75-90
d) 1/4inch 55-75
e) No.10 30-42
f)  No. 40 11-24
g) No. 200 3-7

c. Up to 15 percent by weight of total aggregates may consist of pulverized,
recycled asphalt cement concrete pavement, providing aggregate grading
requirements are met.

2.2 MIXES

A.  Denseg, hot laid, hot mix asphalt plant hot mixes.
1.  Provide mixes with a history of satisfactory performance for heavy truck traffic in
geographical area where Project is located.

B. Develop mix design according to Marshall Method to achieve optimum asphalt content
as shown by test data curves based on testing samples containing 1/2 percent
increments of asphalt content. Samples shall include minimum of two with asphalt
content above optimum and two with asphalt content below optimum.

1. Make tests in accordance with ASTM D 1075 (50 blow count Marshall).
2. Final design shall meet following criteria:

Stability: 1200 pounds minimum.

Flow: 8 minimum, 18 maximum.

Air voids: 2 percent minimum, 4 percent maximum.

Voids in mineral aggregate: 15 percent minimum.

Asphalt cement by weight of total: 5 percent minimum.

Dry Strength: 200 psi.

Index of Retained Strength: 75 percent.

@rooo0oTw

PART 3 - EXECUTION

3.1 PREPARATION

A.  Survey and stake parking surfaces to show grading required by Contract Documents.
B. Sub-Grade:

1.  Finish grade parking surface area to grades required by Contract Documents.
2.  Compact sub-grade as specified in Section 31 2323.
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C.

3.2
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Pre-emergent Herbicide:

1.  Apply to prepared subgrade dispersed in liquid. Concentrate shall be such that

Manufacturer's full recommended rate of chemical will be applied to every 1000

sg ft and liquid will penetrate a minimum of 2 inches.

Application shall be no more than one day before installation of base.

3. Take necessary precautions to protect adjoining property and areas designated for
planting on building site.

N

INSTALLATION

Site Tolerances:
1.  Sub-Grade: 0.00 inches high. Measure using string line from curb to curb, gutter,
flat drainage structure, or grade break.
2. Base:
a. Base shall be 6 inches thick minimum after compaction, except where
shown thicker on Drawings.
b.  Measure using string line from curb to curb, gutter, flat drainage structure,
or grade break.
3. Paving:

a.  Apply asphaltic concrete paving in single lift 3 inches thick minimum after
compaction, except where shown thicker on Drawings. Paving thicker than
3 inches may be applied in two lifts, the first 2 inches thick minimum and
the second 1 and 1/2 inches thick minimum.

b.  Paving adjacent to cast-in-place concrete site elements shall be between 1/4
inch higher than concrete and flush with concrete.

c.  Surface texture of hand worked areas shall match texture of machine-laid
areas.

Base:

1. Ifroller is smaller than 8 ton, lay gravel and compact in two courses.

2.  Compact as specified in Section 31 2323.

3. Priming: Prime base with application of 0.2 to 0.5 gallons of asphalt cement
primer per square yardmeter if pavement will be laid more than three days after
compaction of base, or if precipitation is anticipated between completion of
compaction of base and laying of pavement.

4.  Recompact unprimed base if it receives precipitation before pavement is laid.

5. Remove or repair improperly prepared areas as directed by Owner.

Asphalt Paving:

1.  Tack coat vertical concrete surfaces that will be in contact with paving.

2. Uniformly mix materials so aggregate is thoroughly coated with asphalt.

3. Place at temperatures between 250 and 325 deg F with a self-propelled laydown
machine.

4.  Longitudinal bituminous joints shall be vertical and properly tack coated if cold.
Transverse joints shall always be tack coated.
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3.3

5.

Compaction:

a. Compact asphalt paving to 96 percent minimum. Determine percent
compaction by dividing density of test cores as determined by either ASTM
D 1188 or ASTM D 2726 by laboratory compacted density as determined by
ASTM D 1559. Maximum total air voids in completed asphaltic concrete
shall be 8 percent as determined by ASTM D 2041.

b.  Roll with powered equipment capable of obtaining specified density.

c.  Begin breakdown rolling immediately after asphalt is placed when asphalt
temperature is at maximum. Complete breakdown rolling before mix
temperature drops below 240 deg F. Complete handwork compaction
concurrently with breakdown rolling.

d.  Complete intermediate rolling as soon as possible after breakdown rolling
and before mix temperature drops below 185 deg F. Do not roll paving for
compaction purposes after asphalt temperature falls below 185 deg F.

e.  Execute compaction so visibility of joints is minimized. Complete finish
rolling to improve asphalt surface as soon as possible after intermediate
rolling and while asphalt paving is still warm. Do not use vibration for
finish rolling.

Surface shall be uniform with no 'birdbaths." Leave finished surfaces clean and

smooth. Variations from specified grades shall not exceed 1/2 inch.

FIELD QUALITY CONTROL

Site Tests: When tested with 10 foot straight edge, surface of completed work shall not
contain irregularities in excess of 1/4 inch.

Laboratory Tests:

1.  Contractor shall employ independent testing laboratory and select test locations,
an equal number from near edges of paving and at random in field. Contractor
will pay for laboratory services.

2. Arrange for selected laboratory to make tests after completion of work of this
Section. After testing, repair test locations as necessary and remove and replace
work not in compliance with Contract Documents at no additional cost to Owner.

3. Testing laboratory will perform one test series for every 10,000 sq ft of parking

and 1 per 250’ of trenches.

a.  Tests reports will show compliance with Contract Documents regarding type
of sub base, depth and density of base, depth and density of paving, and in
materials used. Reports will also give test procedures used by testing
laboratory.

b.  Testing laboratory will forward three copies of test report to Owner.

END OF SECTION 32 1216

15-7833
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SECTION 32 1216 — ASPHALT PAVING

PART 1 - GENERAL

1.1 SCOPE

A. The work covered by this Section includes the furnishing of all labor, materials, equipment and
necessary services to construct asphalt pavements to the sections and at the locations as specified
in this Section and as indicated on the Contract Drawings.

1.2 REFERENCES

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

B. Unless otherwise indicated, the most recent edition of the publication, including any revisions,
shall be used.

C. American Association of State Highway and Transportation Officials (AASHTO)

1.
2.

o Uk w

e

12.
13.

14.

15.
16.

17.

18.

AASHTO M 17 — (2011) Mineral Filler for Bituminous Paving Mixtures

AASHTO M 320 - (2010) Performance-Graded Asphalt Binder; American Association of
State Highway and Transportation Officials.

AASHTO M 323 - (2007) Superpave Volumetric Mix Design

AASHTO R 26 - (2001) Certifying Suppliers of Performance Graded Asphalt Binders
AASHTO R 35 - (2009) Superpave Volumetric Design for Hot-Mix Asphalt (HMA)
AASHTO T 11 - (2005) Materials Finer Than 75 mm (No. 200) Sieve in Mineral
Aggregates by Washing

AASHTO T 27 - (2011) Sieve Analysis of Fine and Coarse Aggregates

AASHTO T 89 - (2010) Determining the Liquid Limit of Soils

AASHTO T 90 - (2000) Determining the Plastic Limit and Plasticity Index of Soils
AASHTO T 96 - (2002) Resistance to Degradation of Small-Size Coarse Aggregate and
Impact in the Los Angeles Machine

. AASHTO T 104 - (1999) Soundness of Aggregate by Use of Sodium Sulfate or Magnesium

Sulfate

AASHTO T 112 - (2000) Clay Lumps and Friable Particles in Aggregate

AASHTO T 176 - (2008) Plastic Fines in Graded Aggregates and Soils by Use of the Sand
Equivalent Test

AASHTO T 283 - (2007) Resistance of Compacted Hot-Mix Asphalt (HMA) Mixtures to
Moisture-Induced Damage

AASHTO T 304 - (2011) Uncompacted Void Content of Fine Aggregate

AASHTO T 310 - (2011) In-Place Density and Moisture Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth)

AASHTO T 312 - (2011) Preparing and Determining the Density of Hot Mix Asphalt
(HMA) Specimens by Means of the Superpave Gyratory Compactor

AASHTO T 335 - (2009) Determining the Percentage of Fracture in Coarse Aggregate

D. American Society for Testing and Materials (ASTM)

15-7833
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1. ASTM D 4791 - (2010) Flat Particles, Elongated Particles, or Flat and Elongated Particles
in Coarse Aggregate

E. Washington State Department of Transportation (WSDOT)
1. Standard Specifications for Road, Bridge and Municipal Construction, M 41-10; Current
edition.
2. Materials Manual, M 46-01; Current edition.

1.3 SUBMITTALS

A. A separate job mix formula for each proposed mix design, shall be submitted in writing by the
Contractor to the Engineer at least 30 days prior to the start of paving operations and shall
include as a minimum:

1. Mix designation/identification number.
2. Plant where mix will be produced.
3. Performance Graded Binder Certified Test Reports
a. Source location and type of binder.
Certification from supplier of conformance with ASTM D6373.
Temperature-viscosity relationship of the asphalt cement.
Minimum mixing temperature (degrees F).
Minimum compaction temperature (degrees F).
oarse Aggregate Certified Test Reports:
Source location and type of aggregate.
Angularity.
Bulk and apparent specific gravity.
Flat and elongated particles.
Soundness.
LA Abrasion.
Unit weight of slag (if used).
ine Aggregate Certified Test Reports:
Source location and type of aggregate.
Bulk and apparent specific gravity.
Liquid limit.
Plastic index.
Percent natural sand (if used).
Sand equivalent.
Uncompacted void content.
6. Antl -strip agent (if required):
a. Certification.
b. Amount used.

7. Percentage and grade of performance graded asphalt binder.

8. Proportions and percentage of aggregate.

9

1

QPP RLTR IO A0TE 0P A0 T

. Temperature of mix when discharged from the mixer.
0. Plot of the blended aggregate gradation and gradation control points on the Federal
Highway Administration (FHWA) 0.45 power gradation curve.
11. Maximum specific gravity at the target binder content.
12. Gyratory compaction curve for Nmax.
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13. Bulk specific gravity at Ndesign gyrations.

14. Air void content at Ninitial, Ndesign, and Nmax gyrations.

15. Voids in mineral aggregate at Ndesign gyrations.

16. Voids filled with asphalt at Ndesign gyrations.

17. Slope of the gyratory compaction curve.

18. Graphical plots of air voids, voids in the mineral aggregate, voids filled with asphalt, fines
to effective binder content ratio, and unit weight verses asphalt content. Plots shall indicate
values at —0.5 percent design asphalt content, design asphalt content, and +0.5 percent
design asphalt content.

19. Tensile strength ratio (TSR) and worksheets.

The certification(s) shall show the appropriate AASHTO/ASTM test(s) for each material, test
results, and a statement that the material meets the specification requirement.

If requested by the Engineer, submit samples for each type aggregate to be used and from each
source with proper identification as to source, type of aggregate and contract number. Take all
samples in accordance with requirements of ASTM D 75 and D 242. Submit in clean, sturdy
bags and in the following amounts for each sample when requested:

MATERIAL SAMPLE SIZE
Coarse Aggregate 25 Ibs.

Fine Aggregate 25 Ibs.
Reclaimed Asphalt Pavement | 25 Ibs.

Mineral Filler 5 Ibs.

The job mix formula for each mixture shall be in effect until modified in writing by the
Engineer. Should a change in mix or sources of materials be made, a new job mix formula must
be tested and resubmitted for approved by the Engineer before the new mix is used.

Working Drawings: For each paving area, provide working drawings to show the following
information:

1. Direction of paving.

2. Lane widths.

3. Thickness of each lift.

Submit smoothness measurements and surface grade survey results to the Engineer prior to
application for payment.

1.4 CONTRACTOR QUALITY CONTROL

A

15-7833

The Contractor shall be responsible for developing the asphalt mix designs specified herein.
The mix designs shall be developed and/or certified by a laboratory accredited by AASHTO
under the AASHTO Materials Reference Laboratory (AMRL) program.

Quality Control Testing: The Contractor shall conduct any and all quality control (QC) testing
that he deems necessary to properly control the quality, consistency, and uniformity of the
asphalt concrete mix being produced. No minimum number of quality control tests is required
for this Contract.
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C.

If the Contractor chooses to conduct quality control tests, the information and data determined
through that testing shall be made available for inspection by the Engineer. In no case, however,
shall the Contractor’s quality control test data be used by the Engineer for acceptance or
payment purposes.

Surface Grades: Grades shall conform to the tolerance requirements specified herein, except
where closer tolerance is required for the proper functioning of appurtenant structures and
drainage as determined by the Engineer.

1.5 QUALITY ASSURANCE

A

The Port will provide inspection services to the satisfaction of the Engineer. Sampling and
testing for compliance shall be in accordance with the applicable reference standards using
certified technicians and accredited independent testing laboratories. The Contractor may obtain
copies of results of tests performed by the Port from the office of the Port’s Representative, at no
cost. Tests conducted for the sole benefit of the Contractor, shall be at the Contractor’s expense.

Unless otherwise referenced or modified herein, quality control and quality standards for this
section shall be as specified in the WSDOT Standard Specifications.

1.6 JOB CONDITIONS

A.

15-7833

Environmental Requirements:

1.  Weather limitations shall be in accordance WSDOT Standard Specifications Section 5-
04.3(16), as modified herein.

2. In case of sudden rain, the Engineer may permit placing of mixture then in transport from
the plant provided that the surface upon which the mix is being placed is free from pools of
water. In addition, the laydown temperatures must conform to the above requirements.
Such permission, however, shall not be interpreted as a waiver of any of the quality
requirements.

New and existing manholes, catch basins, and utility vault covers shall be adjusted to conform to
the new pavement grades. Paving shall be finished Y-inch to Y-inch higher than adjacent
structures, unless otherwise shown or specified.

Existing Underground Utilities: The Contractor shall locate existing underground utilities in the
area of the work. Those utilities which are to remain shall be adequately protected from damage.

All permanent utilities shall be installed prior to final paving. All utility trenches shall be
patched with asphalt pavement as shown on the Contract Drawings.

Dust Control: The Contractor shall be responsible for dust control at the site. As a minimum, a

water truck and vacuum truck shall be used on site for dust control when required by the
Engineer or Port’s Representative.
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PART 2 - PRODUCTS

2.1 PERFORMANCE GRADED ASPHALT BINDER (PGAB)

April 2016

A. Asphalt shall conform to the requirements of AASTHO M 320 and the elastic recovery
requirements of WSDOT Standard Specification Section 9-02.1(4) for the Performance Grade

specified herein.

2.2 AGGREGATE

Test

Specification

Flat and Elongated Particles

(ASTM D 4791, using a ratio of 5:1)

8%, maximum

Coarse Aggregate Angularity
(AASHTO T 335)

90% with 2 or more fractured faces
95% with 1 or more fractured faces

LA Abrasion Wear

(AASHTO T 96, 500 revolutions)

30%, maximum

Sodium Sulfate Soundness Loss
(AASHTO T 104, 5 cycles)

13%, maximum

A. Fine Aggregate - Fine aggregate shall consist of clean, sound, durable, angular shaped particles
produced by crushing stone or gravel that meets the requirements for wear and soundness
specified for coarse aggregate. Natural (non-manufactured) siliceous sand may be used to obtain
the gradation of the aggregate blend or to improve the workability of the mix. The amount of
sand to be added will be adjusted to produce mixtures conforming to requirements of this

Specification.

The aggregate particles shall be free from coatings of clay, silt, or other

objectionable matter and shall contain no clay balls. Fine aggregate shall conform to WSDOT
Standard Specification Section 9-03.8 and AASHTO M 323, as modified below:

Test Specification
Sand Equivalent 45%, minimum
(AASHTO T 176)

Uncompacted Void Content
(AASHTO T 304, Method A)

44%, minimum

Plasticity Index Non-plastic
(AASHTO T 90)

Liquid Limit 25, maximum
(AASHTO T 89)

Deleterious Materials 2%, maximum
(AASHTO T 112)

B. Mineral filler, when used, shall conform to the requirements of AASHTO M 17.

D. Aggregate Gradation

1. Each gradation contains maximum and minimum control points.
gradations must fall within control points for the specified nominal aggregate size. The
combined aggregate shall conform to the gradation requirements shown below when tested
in accordance with AASHTO T11 and T27. Gradation requirements are as follows:

15-7833

Job mix formula
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Aggregate Gradation Control Points

Sieve Size Class 1/2-inch
(Percent Passing)

1-1/2” -

1” -

3/4" 100

1/2" 90-100

3/8” 75-90

No. 4 46-66

No. 8 -

No. 10 30-42

No. 40 11-24

No. 200 3.0-7.0

April 2016

Aggregates shall be provided in sufficient sizes to produce a uniform mixture. The
Contractor shall indicate on the proposed job-mix formula the separate approximate sizes of

aggregate to be used.

It is recommended that the Bailey Method of gradation evaluation be used to evaluate the
packing of aggregate particles and constructability of the blended aggregate mix. If
segregation or non-uniformity is evident in the finished pavement, the Engineer reserves the
right to require the Contractor to discontinue the use of crusher run or aggregate blends and

to furnish separate sizes of open graded aggregate material.

2.3 HOT MIX ASPHALT (HMA) MIX DESIGN

A. Mix design shall be prepared in accordance with AASHTO R 35 as modified herein.

B.

C.

15-7833

Asphalt Binder: PG 70-22.

Aggregate Gradation: Class 1/2”.

Gyration levels for mix preparation shall conform to the following:

Mix Designation

Ninitial Ndesign

N max

Class 1/2"

9 125

205

The target air voids (\Va) of the mix design at the design number of gyrations shall be as follows:

Mix Designation

Air Voids (Percent)

Class 1/2"

4

The voids filled with asphalt (VFA) at the target air void level shall be as follows:

Mix Designation

Voids Filled with Asphalt (Percent)

Class 1/2" Wearing Course

65-75

The voids in mineral aggregate (VMA) of the

HMA design shall be as follows:

Mix Designation

Voids in Mineral Aggregate (Percent)

Minimum

Maximum

Class 1/2"

14.0

16.0

The HMA design when compacted in accordance with AASHTO T312, shall meet the density
specified below at the initial, design, and maximum compaction levels.
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Compaction Level Required Density

(Number of Gyrations) (% of Theoretical Maximum Specific Gravity)
Nini %Gmm =< 89

N des %Gmm = 96

N max %Gmm =< 98

The dust to binder ratio of the blended mix shall be between 0.6 and 1.6.

Compacted mix design shall have a tensile strength ratio (TSR) greater than or equal to 85
percent when tested in accordance with AASHTO T283, including the optional freeze-thaw
cycle. In addition, the mixture shall have a minimum wet tensile strength of 80 pounds per
square inch (psi). In the event the mix design does not meet the tensile strength requirements the
Contractor shall add an approved anti-stripping agent or take other corrective action to satisfy
the specification.

2.4 HEAT-STABLE ANTI-STRIPPING ADDITIVE

A

Mix designs shall include and anti-stripping additive conforming to the requirements of WSDOT
Standard Specification Section 9-02.4.

2.5 TACK COAT

A

Unless otherwise approved by the Engineer, the tack coat shall be CSS-1, CSS-1h, or STE-1
emulsified asphalt conforming to WSDOT Standard Specification Section 9-02.1(6). The CSS-1
and CSS-1h emulsified asphalt may be diluted with water at a rate not to exceed one part water
to one part emulsified asphalt. The tack coat shall not exceed the maximum temperature
recommended by the emulsified asphalt manufacturer.

PART 3 - EXECUTION

3.01 CONSTRUCTION METHODS

A

15-7833

Asphalt Mixing Plant — Asphalt shall be produced at a plant approved by the WSDOT. Plants
shall conform to WSDOT Standard Specifications Section 5-04.3(1).

Hauling Equipment:

1. Hauling equipment shall conform WSDOT Standard Specifications Section 5-04.3(2), as
modified herein.

2. Trucks shall be equipped with tarps, in good condition without holes, which can be tied
down over the sides and ends of the truck beds during periods of inclement weather to
prevent rain from entering the truck bed and coming in contact with the asphalt concrete
mix.

3. Trucks shall be loaded using a multiple-drop method (front then back the middle) to
minimize truck to truck segregation.

Paving Equipment — Asphalt pavers shall conform to WSDOT Standard Specifications Section
5-04.3(3).
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Compaction Equipment — Rollers shall conform to WSDOT Standard Specifications Section 5-
04.3(4).

Preparation of the Asphalt Binder Material (asphalt cement):

1.

The binder shall be stored within the temperature range specified by the supplier of the
binder for the grade of asphalt cement being used. Different grades of asphalt binder shall
be stored separately and not mixed together at any time.

The binder shall be heated in a manner that will avoid local overheating and provide a
continuous supply of the bituminous material to the mixer at a uniform temperature.

The temperature of the binder delivered to the mixer shall be sufficient to provide a suitable
viscosity for adequate coating of the aggregate particles, but shall not exceed 350 degrees F
unless otherwise required by the asphalt binder manufacturer.

Preparation of the Aggregates:

1.

The aggregate for the mixture shall be heated and dried prior to introduction into the mixer.
The maximum temperature and rate of heating shall be such that no damage occurs to the
aggregates.
The aggregate temperature shall not be lower than is required to obtain complete coating
and uniform distribution of the aggregate particles and to provide a mixture of satisfactory
workability.

Preparation of Bituminous Mixture:

1.

2.

3.

Mixing shall conform to WSDOT Standard Specifications Section 5-04.3(8), as modified
herein.

The aggregates and the bituminous material shall be properly proportioned and introduced
into the mixer in the amount specified by the job mix formula.

Job mix formula production tolerances shall conform to WSDOT Standard Specifications
Section 9-03.8(7), except the tolerance limits for aggregate shall not exceed the limits of the
control points specified herein.

The moisture content of all bituminous mix upon discharge shall not exceed one (1)
percent.

Preparation of the Underlying Surface:

1.

2.

3.

Preparation shall conform to WSDOT Standard Specifications Sections 5-04.3(5), 5-

04.3(5)A, 5-04.3(5)B, 5-04.3(5)C, 5-04.3(5)D, and 5-04.3(5)E, as modified herein.

Asphalt materials shall not be placed until the underlying course has been tested by the

Port’s Representative and accepted by the Engineer.

Immediately before placing asphalt materials, clean all underlying pavement surfaces and

previous courses of all loose and foreign material by sweeping with hand brooms, power

sweepers or blowers as directed by the Port’s Representative or Engineer.

Tack Coat:

a. Tack coat shall be applied in accordance with WSDOT Standard Specifications Section
5-04.3(5)A, as modified herein.

b. Apply tack coat only when the underlying surface is dry, and the ambient temperature
meets the requirements for the pavement course being placed.

c. Residual asphalt coating shall be 0.03 to 0.05 gallons per square yard on newly placed
asphalt surfaces
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d. Residual asphalt coating shall be 0.06 to 0.08 gallons per square yard on existing or
milled asphalt surfaces.

e. Manholes, valve boxes, inlets, and other appurtenances within the area to be paved
shall be adjusted to grade as shown on the Contract Drawings. Permanent curbs,
gutters, and other supports shall be constructed and backfilled prior to placing asphalt.
All contact surfaces shall be coated with tack coat.

Transporting, Placing, and Finishing:

1.

2.

3.

The asphalt concrete mixture shall be transported from the mixing plant to the site in
vehicles conforming to the requirements specified herein.

Hauling over freshly placed material shall be not permitted until the material has been
compacted, as specified, and allowed to cool to atmospheric temperature.

Placing and finishing of the asphalt mixture shall be in accordance with WSDOT Standard
Specifications Section 5-04.3(9), as modified herein.

The hot mix asphalt mixture shall not be placed upon a wet surface or when the surface
temperature of the underlying course is less than that specified below. The temperature
requirements may be waived by the Engineer, if requested; however, all other requirements
including compaction shall be met.

Lift Thickness, T Minimum Base Temperature
(inches) (degrees F)

T>3 40

2<T<3 45

T<2 55

The initial placement of the asphalt concrete mixture shall occur at a temperature suitable
for obtaining density, surface smoothness, and other specified requirements but not less
than 250 degrees F, unless approved by the Engineer.

Upon arrival, the mixture shall be placed to the full width of the paving lane. It shall be

struck off in a uniform layer of such depth that, when the mix is properly compacted, shall

have the required thickness and conform to the grade and contour indicated. The speed of
the paver shall be regulated to eliminate pulling and tearing of the bituminous mat. Unless

otherwise permitted, placement of the mixtures shall begin along the centerline of a

crowned section or on the high side or areas with a one-way slope. The mixture shall be

placed in consecutive adjacent strips having a minimum width of 10-feet except where edge
lanes require less width to complete the area.

Compaction of the asphalt mixture shall be in accordance with with WSDOT Standard

Specifications Section 5-04.3(10), as modified herein.

a. In-place density shall be between 93% and 97% of the reference theoretical maximum
density as determined by WSDOT Materials Manual Standard Operating Procedure
729.

b. Determine reference theoretical maximum density as the moving average of the most
recent five determinations for the lot of asphalt concrete being placed.

Joints:

a. The longitudinal joint in one course shall offset the longitudinal joint in the course
immediately below by at least 6-inches; however, the joint in the surface course shall
be at the centerline of the pavement if that pavement is to be used by normal car or
truck traffic.
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b. Transverse joints in one course shall be offset by at least 10-feet longitudinally from
transverse joints in the previous course. Transverse joints in adjacent lanes shall be
offset a minimum of 10-feet.

9. On areas where irregularities or unavoidable obstacles make the use of mechanical
spreading and finishing equipment impractical, the mixture may be spread and raked by
hand tools.

3.2 JOINT SEALANT

A. Apply joint sealant to the edges of new paving joints, catch basins, manholes, at the meet lines to
concrete structures and as directed by the Engineer.

3.3 SURFACE SMOOTHNESS

A. Surface smoothness of completed pavement in conformance with the specific requirements of
WSDOT Standard Specifications Section 5-04.3(13).

END OF SECTION 32 1216
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	1.0 Mandatory Bidder Responsibility Criteria
	A. The Bidder shall meet the following mandatory responsibility criteria as described in RCW 39.04.350(1). The Bidder shall be rejected as not responsible if any answer to questions 1 through 5 is “No” or any answer to questions 6 through 8 is “Yes”.
	1. Does the Bidder have a Certificate of Registration in compliance with RCW 18.27?
	Yes  No
	2. Does the Bidder have a current Washington State Unified Business Identifier number?
	Yes  No
	3. Does the Bidder have Industrial Insurance Coverage for the Bidder's employees working in Washington State as required in RCW 51?
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	4. Does the Bidder have an Employment Security Department number as required in RCW 50? *Attach letter dated within 6 months of bid opening date.
	*Request a letter electronically by clicking on the following link https://fortress.wa.gov/esd/twt/pwcinternet/ or by emailing a request to publicworks@esd.wa.gov .  .
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	5. Does the Bidder have a Washington State Excise Tax Registration number as required in RCW 82?
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	6. Has the Bidder been disqualified from bidding on any public works project under RCW 39.06.010 or 39.12.065(3)?
	Yes  No
	7. Has the Bidder violated RCW 39.04.370 more than one time as determined by the Washington State Department of Labor and Industries?
	Yes  No
	8. Has the Bidder ever been found to be out of compliance with Apprenticeship Utilization requirements of RCW 39.04.320?
	Yes  No

	1.1 Contract AND REGULATORY History
	A. The Port will evaluate whether the Bidder’s contract and regulatory history demonstrates an acceptable record of past project performance and consistent responsibility. The Bidder shall answer the following questions. The Bidder may be rejected as ...
	1. Has the Bidder had a contract terminated for cause or default, in the last 5 years?
	Yes No   If YES, explain below.
	     
	2. Has the Bidder required a Surety to take over all, or a portion of, a project to cure or respond to an asserted default or material breach of contract on the part of the Bidder on any public works project, in the last 5 years?
	Yes No   If YES, explain below.
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	1.2 Accident/Injury Experience
	A. The Port will evaluate the Bidder’s accident/injury Experience Modification Factor (“EMF”) from the Washington State Department of Labor and Industries to assess whether the Bidder has an acceptable safety record preventing personal injuries on pro...
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	1.3 Work Performed by BIDDER
	A. The Bidder shall state the amount of the Contract Work, as an equivalent to the Total Bid Price, excluding taxes, insurance and bonding, the Bidder will execute with its own forces.
	     %

	1.4 SUBCONTRACTOR VERIFICATION
	A. The Bidder and its subcontractors to verify that its subcontractors at each tier meet the responsibility criteria as required by RCW 39.06.020 and 39.04.350.
	1. Bidder shall verify major subcontractors meet the responsibility criteria required. Fill out one Port of Tacoma Public Works Project Bidder Evaluation Checklist for Subcontractors for each major subcontractor and submit to the Port with this form. ...
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	A. As part of completing this Responsibility Detail Form, submit the following information with the completed Responsibility Detail Form:
	1. Bidder’s recent job resume including a list of similar projects performed and contact information for the similar project Owner(s).
	2. Resumes of bidder’s proposed project manager and job superintendent.
	B. The Bidder’s failure to provide the required project information may result in a determination of the Bidder being declared non-responsible by the Port.
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	03_3000-Cast-in-Place-Concrete
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	1. Furnish and install Project concrete work as described in Contract Documents.
	2. Quality of concrete used on Project but furnished under other Sections.

	B. Products Installed But Not Supplied Under This Section:
	1. Inserts, bolts, boxes, templates, and fastening devices for other work, including those for bases only for Mechanical and Electrical.
	2. Concrete accessories.

	C. Related Sections:
	1. Divisions 26 and 27:  Mechanical and electrical devices including boxes, conduits, pipes, hangers, inserts, and other work to be embedded in concrete work before placing.
	2. Section 31 2323:  Granular base course under slabs.
	3. Furnishing of items to be embedded in concrete specified in Section involved.


	1.2 REFERENCES
	A. American Society For Testing And Materials:
	1. ASTM C 33-03, “Standard Specification for Concrete Aggregates”.
	2. ASTM C 94-06, “Standard Specification for Ready-Mixed Concrete”.
	3. ASTM C 150-06, “Standard Specification for Portland Cement”.
	4. ASTM C 260-01, “Standard Specification for Air-Entraining Admixtures for Concrete”.
	5. ASTM C 494-04, “Standard Specification for Chemical Admixtures for Concrete”.
	6. ASTM C 618-03, “Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete”.
	7. ASTM E 1155-96 (2001), “Standard Test Method for Determining FRFR Floor Flatness and FRLR Floor Levelness Numbers”.
	8. ASTM C31 / C31M-03, “Practice for Making and Curing Concrete Test Specimens in the Field”.
	9. ASTM C39 / C39M-01, “Test Method for compressive Strength of Cylindrical Concrete Specimens”.
	10. ASTM C42 / C42M-99, “Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of Concrete”.
	11. ASTM C143 / C143M-00, “Test Method for Slump of Hydraulic-Cement Concrete”.
	12. ASTM C231-97**, “Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method”.
	13. ASTM C1064 / C1064M-01, “Test Method for Temperature of Freshly Mixed Portland Cement Concrete”.


	1.3 SYSTEM DESCRIPTION
	A. Performance Requirements:
	1. Conform to requirements of ASTM C 94 unless specified otherwise.
	2. For testing purposes, following concrete strengths are required:
	a. At 7 days:  70 percent minimum of 28 day strengths (2.2A1a).
	b. Prior to RPM placement, 3000 psi. minimum.
	c. At 28 days: 28 day strength (2.2A1a).



	1.4 SUBMITTALS
	A. Shop Drawings:  For steel reinforcement.
	B. Quality Assurance / Control:
	1. Concrete mix design.
	2. Delivery Tickets:  Require mix plant to furnish delivery ticket for each batch of concrete.  Keep delivery tickets at job-site for use of PNNL or its representatives.  Tickets shall show following:
	a. Name of ready-mix batch plant.
	b. Serial number of ticket.
	c. Date and truck number.
	d. Name of Contractor.
	e. Name and location of Project.
	f. Specific class or designation of concrete conforming to that used in Contract Documents.
	g. Amount of concrete.
	h. Time loaded.
	i. Type, name, manufacturer, and amount of admixtures used.
	j. Amount and type of cement.
	k. Total water content.
	l. Sizes and weights of sand and aggregate.


	C. Qualification Data:  For testing agency
	D. Field quality-control test and inspection reports.

	1.5 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 National Ready Mixed Concrete Association (NRMCA) “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, as documented according to ASTM E 548.
	C. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, “Specification for Structural Concrete”, Sections 1 through 5.
	2. ACI 117, “Specifications for Tolerances for Concrete Construction and Materials”.


	1.6 PROJECT CONDITIONS
	A. Project Environmental Requirements:
	1. Cold Weather Concreting Procedures:
	a. General Requirements:
	1) Materials and equipment required for heating and protection of concrete shall be approved and available at Project site before beginning cold weather concreting.
	2) Forms, reinforcement, metallic embedments, and fillers shall be free from snow, ice, and frost.  Surfaces that will be in contact with newly placed concrete, including sub-grade materials, shall be 29T35 deg F29T minimum at time of concrete placement.
	3) Thaw sub-grade 29T6 inches29T deep minimum before beginning concrete placement.  If necessary, re-compact thawed material.
	4) Use no frozen materials or materials containing ice.

	b. Requirements when average 24 hour temperature, midnight to midnight, is below 29T40 deg F.
	1) Temperature of concrete as placed and maintained shall be 29T55 deg F29T minimum and 29T90 deg F29T maximum.
	2) Heat concrete for 72 hours minimum after placing if regular cement is used; for 48 hours if high early strength cement is used; or longer if determined necessary by PNNL.  During this period, maintain concrete surface temperature between 29T55 and ...
	3) Vent flue gases from combustion heating units to outside of enclosure to prevent carbonation of the concrete surface.
	4) Prevent concrete from drying during heating period.  Maintain housing, insulation, covering, and other protection 24 hours after heat is discontinued.
	5) After heating period, if temperature falls below 29T32 deg F29T, protect concrete from freezing until strength of 29T2,000 psi29T minimum is achieved.  Protect flatwork exposed to melting snow or rain during day and freezing during night from freez...

	c. Requirements when average 24 hour temperature, midnight to midnight, is above 29T40 deg F29T, but when temperature falls below 29T32 deg F29T:
	1) Protect concrete from freezing for 72 hours after placing, or until 29T2,000 psi29T compressive strength is achieved, whichever is longer.  Protect flatwork exposed to melting snow or rain during day and freezing during night from freezing until st...

	d. Protect soil supporting concrete footings from freezing under any circumstances.

	2. Hot Weather Concreting Procedures:
	a. Maximum concrete temperature allowed is 29T90 deg F29T in hot weather.
	b. Cool aggregate and sub-grades by sprinkling.
	c. Avoid cement temperatures over 29T140 deg F29T.
	d. Use cold mixing water or ice.
	e. Use fog spray or evaporation retardant to lessen rapid evaporation from concrete surface.




	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Portland Cement:  Meet requirements of ASTM C 150, Type IIA or IIIA.
	B. Aggregates:
	1. Coarse:
	a. Meet requirements of ASTM C 33 or nonconforming aggregate that by test or actual service produces concrete of required strength and conforms to local governing codes.
	b. Aggregate shall be uniformly graded by weight as follows:
	1) Flat Work, Size No. 67.
	2) All Other, Size No. 57.


	2. Fine:
	a. Meet requirements of ASTM C 33.
	b. Aggregate shall be uniformly graded by weight as follows:


	C. Water:  Clear, apparently clean, and potable.
	D. Admixtures And Miscellaneous:
	1. Mineral:
	a. Fly Ash Pozzolan:  Meet requirements of ASTM C 618, Class F and with loss on ignition (LOI) of 3 percent maximum.

	2. Chemical:
	a. No admixture shall contain calcium chloride nor shall calcium chloride be used as an admixture.  All chemical admixtures used shall be from same manufacturer and compatible with each other.
	b. Air Entraining Admixture: Meet requirements of ASTM C 260.
	c. Water Reducing Admixture: Meet requirements of ASTM C 494, Type A and containing not more than 0.05 percent chloride ions.
	d. High Range Water Reducing Admixture (Superplasticizer): Meet requirements of ASTM C 494, Type F, containing not more than 0.05 percent chloride ions.
	e. Evaporation Retardant.
	f. Bonding Agents.



	2.2 MIXES
	A. Submit mix design to meet following requirements:
	1. Proportions:
	a. Mix Design: Minimum Compressive Strength: 4,500 psi at 28 days or as specified on project drawings.
	b. Air Entrainment:
	1) Exterior Concrete:  6-8 percent.

	c. Do not add water any time during mixing cycle above amount required to meet specified water / cement ratio.  No reduction in the amount of cementitious material is allowed.

	2. Admixtures:
	a. Mix design shall show proposed admixture, amount, usage instructions, and justification for proposed use.  Do not use any admixture without PNNL’s written approval.
	b. Mineral:  An amount of specified fly ash not to exceed 20 percent of weight of cement may be substituted for cement.  If substituted, consider fly ash with cement in determining amount of water necessary to provide specified water / cement ratio.
	c. Chemical:
	1) 29T4 inch29T slump maximum before addition of high range water reducer.
	2) 29T7 inch29T slump maximum with use of high range water reducer with approval of Engineer of Record or PNNL Design Authority.
	3) Specified accelerator or retarder may be used if necessary to meet environmental conditions.





	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Inserts, bolts, boxes, templates, pipes, conduits, and other accessories required by Divisions 26, and 27 shall be installed and verified before placing concrete.
	B. Install inserts, bolts, boxes, templates, pipes, conduits, and other accessories furnished under other Sections to be installed as part of work of this Section.  Tie anchor bolts for hold-down anchors and columns securely to reinforcing steel.
	C. Remove water and debris from space to be placed.

	3.2 INSTALLATION
	A. Site Tolerances:
	1. Tolerances shall conform to requirements of ACI 117, except where otherwise specified on project drawings or details.
	2. Local Flatness / Levelness of Interior Slabs:
	a. Specified Overall Value of FRFR28 / FRLR20 and Minimum Local Value of FRFR20 / FRLR15 when tested in accordance with ASTM E 1155.
	b. Table Four:  Maximum Variation Tolerances.


	B. Placing:
	1. Place as soon after mixing as possible.  Deposit as nearly as possible in final position.  Placing of concrete shall be continuous until a panel or section is complete.
	2. If concrete is pumped, take test cylinder concrete from the discharge end of pump lines.
	3. Concrete shall not come into contact with aluminum products during pumping or placing.
	4. Consolidate concrete in forms by vibrating and other means where required. Thoroughly work in concrete around reinforcing bars.
	5. Do not embed aluminum in concrete.
	6. Do not use contaminated, deteriorated, or re-tempered concrete.
	7. Avoid accumulation of hardened concrete.

	C. Bonding Fresh And Hardened Concrete:
	1. Re-tighten forms.
	2. Roughen surfaces.
	3. Clean off foreign matter and laitance.
	4. Wet but do not saturate.
	5. Slush with neat cement grout or apply bonding agent.
	6. Proceed with placing new concrete.

	D. Special Requirements:
	1. Exterior Slabs:
	a. Dusting with cement not permitted.
	b. For continuous placing and where shown on Drawings, saw cut one inch deep control joints before shrinkage occurs.

	2. Anchor Bolts:
	a. Anchor bolts shall not be wet-set.  Do not disturb bolts during finishing process.
	b. Adhesive anchor bolts or expansion anchors are permitted where specified on project drawings and details.


	E. Finishing:
	1. Rubbed Finish, Exposed Vertical Surfaces:
	a. Immediately after removing forms, remove joints, marks, bellies, projections, loose materials, and cut back metal ties from surfaces to be exposed.
	b. Point up voids with cement mortar, 1:2 mix, and rub exposed surface with carborundum to smooth, even surface.

	2. Broom Finishes, Exterior Flatwork:
	a. Broom finish exterior slabs.
	b. Round edges including edges formed by expansion joints.
	c. Remove edger marks.



	3.3 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Contractor will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete mixture less than 29T25 cu. yd.29T, plus one set for each additional 29T50 cu. yd.29T or fraction thereof.   A composite sample consists of tests for slump, air co...
	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for each composite sample.
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 29T40 deg F29T and below and when 29T80 deg F29T and above.
	5. Compression Test Specimens:  ASTM C 31/C 31M.
	a. Cast and laboratory cure at least 3 sets of 2 standard cylinder specimens for each composite sample.
	b. Additional sets of cylinders may be cast and cured at contractor’s option and expense if contractor desires early compressive-strength tests and receives written approval.

	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.  One set of two laboratory-cured specimens will be held in reserve.
	a. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.
	b. Prior to loading concrete with any load, the concrete shall have achieved 3000 psi and have at least a 7 day age.  If 7 day laboratory cured specimens do not exceed 3,000 psi, one set of two laboratory-cured reserve specimens may be tested at a tim...

	7. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive st...
	8. Test results shall be reported in writing to PNNL, 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 co...
	9. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by PNNL but will not be used as sole basis for approval or rejection of concrete.
	10. Concrete inspection and testing shall be waived for booth pads, relocatable RPM service pads, equipment rack pads and bollard footings when contractor uses 4500psi concrete throughout work.
	11. Concrete inspection and testing shall be waived for traffic signs shown in the drawings to be constructed with SAKCRETE footings.
	12. Correct deficiencies in the Work that test reports and inspections indicate does not comply with the Contract Documents.


	3.4 PROTECTION
	A. Protect concrete that has not received its initial set from precipitation to avoid excess water in mix and unsatisfactory surface finish.
	B. Do not allow materials resulting from construction activities, which will affect concrete or application of finish floor systems adversely, to come in contact with interior concrete slabs.



	05_5000-Metal-Fabrications
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Metal bollards.
	2. Sign posts.
	3. RPM Bases.
	4. Stairs.
	5. Miscellaneous steel.

	B. Products furnished, but not installed, under this Section include the following:
	1. Anchor bolts.

	C. Related Sections include the following:
	1. Division 03 Section “Cast-in-Place Concrete” for installing anchor bolts, steel pipe sleeves, wedge-type inserts and other items indicated to be cast into concrete.


	1.2 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to the following:
	1. AWS D1.1, “Structural Welding Code-Steel”.

	1.3 SUBMITTALS
	A. Shop drawings for stairs.
	B.  Mill Certificates:  Signed by manufacturers of stainless-steel sheet certifying that products furnished comply with requirements.
	C. Welding certificates. (The only submittal required for minor welding is the welding certificate).
	D. WPS.
	E. Certification of weld examination personnel.
	F. Report of weld inspections.
	1.4 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating metal fabrications without field measurements.  Coordinate wall and other contiguous construction to ensur...
	2. Provide allowance for trimming and fitting at site.


	1.5 COORDINATION
	A. Coordinate installation of anchorages for metal fabrications.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedde...
	B. Coordinate installation of steel weld plates and angles for casting into concrete that are specified in this Section but required for work of another Section.  Deliver such items to Project site in time for installation.


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	2.2 FERROUS METALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	B. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is indicated or required by structural loads.

	2.3 FASTENERS
	A. Steel Bolts and Nuts:  Regular hexagon-head bolts, 29TASTM A307, Grade A29T; with hex nuts, 29TASTM A 56329T; and, where indicated, flat washers.
	B. RPM Anchor Bolts:  ASTM F 1554, Grade 55.
	C. Booth Anchor Bolts shall be HILTI-TZ rods installed per the manufacturer instructions with HILTI- HY-200 adhesive.
	D. Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by ...

	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.5 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassem...
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 29T1/32 inch29T, unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work true to line and level with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts, unless otherwise indicated.  Locate joints where...
	G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, 29T1/8 by 1 and 1/2 inches29T, with a minimum 29T6 inch29T embedment and 29T2 inch29T hook, not less than 29T8 inches29T fro...


	2.6 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction retained by framing and supports.  Cut, dr...
	1. Fabricate units from slotted channel framing where indicated.
	2. Furnish inserts if units are installed after concrete is placed.

	C. Prime miscellaneous framing and supports with zinc-rich primer where indicated.

	2.7 STEEL WELD PLATES AND ANGLES
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work.  Provide each unit with not less than two integrally welded steel strap anchors for embedding in co...

	2.8 METAL BOLLARDS
	A. Fabricate metal bollards from Schedule 40 steel pipe.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of r...
	B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.

	3.2 QUALITY CONTROL
	A. Testing Agency:  Contractor will engage a qualified independent testing and inspecting agency to inspect structural welds.
	B. Minor welding (e.g., signage, relocatable base plates and intercoms) shall not require independent inspections.  Minor welding shall be performed by an AWS certified welder.  Surfaces to be welded shall be free of paint.  Finished welds shall be fr...
	C. Welded Connections:  Welds will be visually inspected according to AWS D1.1.
	D. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.



	05_5213_Pipe-and-Tube-Railings
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Steel pipe railings.


	1.2 SUBMITTALS
	A. Product Data:  For grout, anchoring cement, and paint products.
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	C. Welding submittals for structural welds as described in Section 05 5000 – METAL FABRICATIONS.
	D. Samples:  For each exposed finish required.


	PART 2 -  PRODUCTS
	2.1 METALS
	A. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails, unless otherwise indicated.
	B. Steel:
	1. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are required by structural loads.
	2. Plates, Shapes, and Bars:  ASTM A 36/A 36M.


	2.2 MISCELLANEOUS MATERIALS
	A. Fasteners:  Provide concealed fasteners, unless unavoidable or standard for railings indicated.
	1. Steel Railings:  Plated steel fasteners complying with ASTM B 633, Class Fe/Zn 25 for electrodeposited zinc coating.

	B. Anchors:  Provide cast-in-place, adhesive or expansion anchors, fabricated from corrosion-resistant materials with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry and equal to four t...
	C. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	D. Shop Primers:  See Drawings.
	E. Grout and Anchoring Cement:  Factory-packaged, nonshrink, nonmetallic grout complying with ASTM C 1107; or water-resistant, nonshrink anchoring cement; recommended by manufacturer for exterior use.

	2.3 FABRICATION
	A. General:  Fabricate railings to comply with design, dimensions, and details indicated.
	B. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	C. Form changes in direction by bending.
	D. Form curves by bending in jigs to produce uniform curvature; maintain cross section of member throughout bend without cracking or otherwise deforming exposed surfaces.
	E. Close exposed ends of railing members with prefabricated end fittings.
	F. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.
	G. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work, unless otherwise indicated.

	2.4 FINISHES
	A. Steel:
	1. Primed and painted.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation.
	1. Set posts plumb within a tolerance of 30T1/16 inch in 3 feet30T.
	2. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 30T1/4 inch in 12 feet30T.

	B. Anchor posts in concrete by inserting into formed or core-drilled holes and grouting annular space.
	C. Anchor railing ends to concrete and masonry with round flanges connected to railing ends and anchored to wall construction with anchors and bolts.
	D. Attach handrails to wall with wall brackets.
	1. For wood stud partitions, use hanger or lag bolts set into wood backing between studs.
	2. For steel-framed partitions, fasten to steel framing or concealed steel reinforcements using self-tapping screws of size and type required to support structural loads.

	E. Adjusting and Cleaning:
	1. Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop painting.

	F. Painting:  See Drawings



	05_5313 SF - BAR GRATINGS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes metal bar gratings.

	1.2 ACTION SUBMITTALS
	A. Shop Drawings: Include plans, sections, details, and attachments to other work.


	PART 2 -  PRODUCTS
	2.1 METAL BAR GRATINGS
	A. Metal Bar Grating Standards: Comply with NAAMM MBG 531, "Metal Bar Grating Manual”
	B. Welded Steel Grating:
	1. Bearing Bar Spacing: 34T1-3/16 inches34T44T (30 mm)44T o.c.
	2. Bearing Bar Depth: 34T1-1/4 inches34T44T (32 mm)44T.
	3. Bearing Bar Thickness: 34T3/16 inch34T44T (4.8 mm)44T.
	4. Crossbar Spacing: 34T4 inches34T44T (102 mm)44T o.c.
	5. Steel Finish: Shop primed.
	6. Grating shall be banded.


	2.2 STAIR TREADS
	A. Stair Treads: Form treads to configurations shown from metal bar grating; fabricate to comply with NAAMM MBG 531, "Metal Bar Grating Manual."
	1. Fabricate treads and platforms from welded steel grating with openings in gratings no more than 34T3/4 inch34T in least dimension.
	2. Surface: Plain.
	3. Finish: Shop primed.
	4. Fabricate grating treads with rolled-steel floor plate nosing and with steel angle or steel plate carrier at each end for stringer connections. Secure treads to stringers with bolts.


	2.3 FERROUS METALS
	A. Steel Bars for Bar Gratings: ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or ASTM A 1018/A 1018M.
	B. Wire Rod for Bar Grating Crossbars: 34TASTM A 51034T44T (ASTM A 510M)44T.
	C. Uncoated Steel Sheet: ASTM A 1011/A 1011M, structural steel, 34TGrade 3034T44T (Grade 205)44T.

	2.4 FASTENERS
	A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or 34TASTM F 194134T44T (ASTM F 1941M)44T, Class Fe/Zn 5, at exterior walls. Select fa...

	2.5 FABRICATION
	A. Cut, drill, and punch material cleanly and accurately. Remove burrs and ease edges to a radius of approximately 34T1/32 inch34T44T (1 mm)44T unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	B. Fit exposed connections accurately together to form hairline joints.

	2.6 GRATING FRAMES AND SUPPORTS
	A. Fabricate from metal shapes, plates, and bars of welded construction to sizes, shapes, and profiles indicated and as necessary to receive gratings. Miter and weld connections for perimeter angle frames. Cut, drill, and tap units to receive hardware...
	1. Unless otherwise indicated, fabricate from same basic metal as gratings.


	2.7 STEEL FINISHES
	A. Finish gratings, frames, and supports after assembly.
	B. Shop prime gratings, frames, and supports unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing gratings. Set units accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	B. Fit exposed connections accurately together to form hairline joints.
	1. Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.


	3.2 INSTALLING METAL BAR GRATINGS
	A. General: Install gratings to comply with recommendations of referenced metal bar grating standards that apply to grating types and bar sizes indicated, including installation clearances and standard anchoring details.
	B. Attach units to supporting members with type and size of clips and fasteners indicated or, if not indicated, as recommended by grating manufacturer for type of installation conditions shown.

	3.3 ADJUSTING AND CLEANING
	A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint and paint exposed areas with same material as used for shop painting to comply with SSPC-PA 1 requirements for touching up shop-pai...



	26_0500-Common-Work-Results
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Sleeves for raceways and cables.
	2. Sleeve seals.
	3. Grout.
	4. Common electrical installation requirements.



	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A53/A53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends, painted or dipped.
	B. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 30T50 inches30T and no side more than 30T16 inches30T, thickness shall be 30T0.052 inch30T.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 30T50 inches30T and 1 or more sides equal to, or more than, 30T16 inches30T, thickness shall be 30T0.138 inch30T.



	2.2 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations. Connect in such a way as to facilitate future disconnecting with minimum interference with ...
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Use pipe sleeves for penetrations of fire-rated floor and wall assemblies unless penetration arrangement requires rectangular sleeved opening.
	B. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	C. Cut sleeves to length for mounting flush with both surfaces of walls.
	D. Extend sleeves installed in floors 30T2 inches30T above finished floor level.
	E. Size pipe sleeves to provide 30T1/4 inch30T annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	F. Seal space outside of sleeves with grout for penetrations of concrete and masonry.
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	G. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal Fire-Rated exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and ...

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.



	26_0519-Low-Voltage-Electrical-Power-Conductors-and-Cables
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.
	3. Sleeves and sleeve seals for cables.


	1.2 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. Copper Conductors:  Comply with NEMA WC 70.
	B. Conductor Insulation:  Comply with NEMA WC 70 for Types THW, THHN-THWN, XHHW, UF, USE and SO.
	C. Multiconductor Cable:  Comply with NEMA WC 70 for armored cable, Type AC metal-clad cable, Type MC mineral-insulated, metal-sheathed cable, Type MI nonmetallic-sheathed cable, Type NM Type SO and Type USE with ground wire.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, 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.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.3 SLEEVES FOR CABLES
	A. Steel Pipe Sleeves:  ASTM A53/A53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends, painted or dipped.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated “wall pipe”, equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

	2.4 SLEEVE SEALS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.

	B. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Plastic.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.



	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Stranded.
	B. Branch Circuits:  Copper.  Stranded.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance:  Type THHN-THWN or XHHW single conductors in raceway.
	B. Exposed Feeders:  Type THHN-THWN or XHHW single conductors in raceway.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway.
	G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.
	I. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	J. Class 2 Control Circuits:  Power-limited cable, concealed in building finishes or Power-limited tray cable, in cable tray.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. 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.
	C. Use pulling means; including fish tape, cable, rope, and basket-weave wire/cable grips that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	E. Support cables according to Division 26 Section 0529.
	F. Identify and color-code conductors and cables according to Division 26 Section 0553.
	G. 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.
	H. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than un-spliced conductors.
	I. Wiring at Outlets:  Install conductor at each outlet, with at least 30T6 inches30T of slack.

	3.4 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	B. Cut sleeves to length for mounting flush with both wall surfaces.
	C. Extend sleeves installed in floors 30T2 inches30T above finished floor level.
	D. Size pipe sleeves to provide 30T1/4 inch30T annular clear space between sleeve and cable unless sleeve seal is to be installed.
	E. Seal space outside of sleeves with grout for penetrations of concrete and masonry, with approved joint compound for gypsum board assemblies.
	F. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at cable penetrations.

	3.5 SLEEVE-SEAL INSTALLATION
	A. Use type and number of sealing elements recommended by manufacturer for cable material and size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between cable and sleeve.  Tighten bolts against pr...

	3.6 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.



	26_0526-Grounding-and-Bonding-for-Electrical-Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes methods and materials for grounding systems and equipment.

	1.2 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 UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Stranded Conductors:  ASTM B 8.
	2. Tinned Conductors:  ASTM B 33.
	3. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 30T1/4 inch30T in diameter.
	4. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	5. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 30T1-5/8 inches30T wide and 30T1/16 inch30T thick.
	6. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with copper ferrules; 30T1 and 5/8 inches30T wide and 30T1/16 inch30T thick.


	2.2 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

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

	2.3 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel; 30T5/8 inches30T in diameter by 96 inches long.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install stranded conductors, No. 6 AWG, unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG minimum.  Bury at least 30T24 inches30T below grade.
	C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On feeders with isolated ground, identify grounding conductor where visible to normal observation, with alternating bands of green and yellow tape, with at lea...
	D. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.
	7. Armored and metal-clad cable runs.
	8. Busway Supply Circuits:  Install insulated equipment grounding conductor from grounding bus in the switchgear, switchboard, or distribution panel to equipment grounding bar terminal on busway.
	9. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated equipment grounding conductor in branch-circuit runs from equipment-area power panels and power-distribution units.
	10. X-Ray Equipment Circuits:  Install insulated equipment grounding conductor in circuits supplying x-ray equipment.

	B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conducto...
	C. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor connected to the receptacle grounding terminal.  Isolate conductor from raceway and from panelboard grounding terminals.  Terminate at equipment grounding c...
	D. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway fitting listed for the purpose.  Install fitting where racew...
	E. Signal and Communication Equipment:  For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode system to each service location, terminal cabi...
	1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a 30T1/4 by 2 by 12 inch30T grounding bus.
	2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.

	F. Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate insulated equipment grounding conductor in addition to grounding conductor installed with branch-circuit conductors.

	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 30T2 inches30T 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. For grounding electrode system, install at least two rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	C. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are specified in Division 26 Section “Underground Ducts and Raceways for Electrical Systems”, and shall be at least 30T12 inches30T deep, with cover.
	1. Test Wells:  Install at least one test well for each service, unless otherwise indicated.  Install at the ground rod electrically closest to service entrance.  Set top of test well flush with finished grade or floor.

	D. Bonding Straps and Jumpers:  Install in locations accessible for maintenance, except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a bolted clamp.

	E. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	F. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond across flexible duct connections to achieve continuity.



	26_0529-Hangers-and-Supports-for-Electrical-Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.


	1.2 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. RMC:  Rigid metal conduit.

	1.3 PERFORMANCE REQUIREMENTS
	A. 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 5 times the applied force.

	1.4 SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, “Structural Welding Code – Steel”.
	B. Comply with NFPA 70.

	1.6 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.


	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. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, 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.
	g. Wesanco, Inc.

	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. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with 30T9/16 inch 30Tdiameter holes at a maximum of 30T8 inches30T o.c., in at least 1 surface.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. Fabco Plastics Wholesale Limited.
	d. Seasafe, Inc.

	2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.
	3. Fitting and Accessory Materials:  Same as channels and angles.
	4. Rated Strength:  Selected to suit applicable load criteria.

	C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	D. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	G. 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. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, galvanized or 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. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	b. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	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.
	7. Hanger Rods:  Threaded steel.


	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 hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT and RMC as required by NFPA 70.  Minimum rod size shall be 30T1/4 inch30T in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps, single-bolt conduit clamps or single-bolt conduit clamps using spring friction action for retention in support channel.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 30T1 and 1/2 inch30T and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze sup...

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT and RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C. 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...
	D. 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 30T4 inches30T thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or...
	6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts, Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69 or Spring-tension clamps.
	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...

	E. 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 but not less than 30T4 inches30T 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 30T3,000 psi30T, 28 day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Division 03 Section “Cast-in-Place Concrete”.
	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.
	4. Place and secure the RPM anchor bolts with (2) GFE anchor bolt templates and anchor bolt rebar cage as described in the drawings.   The templates and anchor bolts shall be securely fastened to the foundation forms with care taken to minimize interf...


	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 30T2.0 mils30T.

	B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas.



	26_0533 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
	B. Related Sections include the following:
	1. Division 26 Section 0543 for exterior ductbanks, manholes, and underground utility construction.


	1.2 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. LFMC:  Liquidtight flexible metal conduit.
	C. RMC:  Rigid metallic conduit.
	D. RNC:  Rigid nonmetallic conduit.

	1.3 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 METAL CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.

	B. Rigid Steel Conduit:  ANSI C80.1.
	C. EMT:  ANSI C80.3.
	D. LFMC:  Flexible steel conduit with PVC jacket.
	E. Fittings for Conduit (Including Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT:  Steel, set-screw or compression type where exposed to weather.
	3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 30T0.040 inch30T, with overlapping sleeves protecting threaded joints.

	F. Joint Compound for Rigid Metallic (Steel) Conduit:  Listed for use in cable connector assemblies, and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.

	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corp.; Pipe & Plastics Group.
	6. Condux International, Inc.
	7. ElecSYS, Inc.
	8. Electri-Flex Co.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT/Cole-Flex.
	11. RACO; a Hubbell Company.
	12. Thomas & Betts Corporation.

	B. RNC:  NEMA TC 2, Type EPC-80-PVC, unless otherwise indicated.
	C. Fittings for RNC:  NEMA TC 3; match to conduit or tubing type and material.

	2.3 OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Arnco Corporation.
	2. Endot Industries Inc.
	3. IPEX Inc.
	4. Lamson & Sessions; Carlon Electrical Products.

	B. Description:  Comply with UL 2024; flexible type, approved for plenum, riser or general-use installation.

	2.4 METAL WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Square D; Schneider Electric.
	4. Wiegmann.

	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 4X, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Hinged type Screw-cover type Flanged-and-gasketed type.
	E. Finish:  Manufacturer's standard enamel finish.

	2.5 NONMETALLIC WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Hoffman.
	2. Lamson & Sessions; Carlon Electrical Products.
	3. Cooper B-Line, Inc.
	4. Wiegmann.

	B. Description:  Fiberglass polyester, extruded and fabricated to size and shape indicated, with no holes or knockouts.  Cover is gasketed with oil-resistant gasket material and fastened with captive screws treated for corrosion resistance.  Connectio...
	C. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on cover and mechanically coupled connections with plastic fasteners.
	D. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.

	2.6 SURFACE RACEWAYS
	A. Surface Metal Raceways:  Painted or dipped galvanized steel with snap-on covers.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Thomas & Betts Corporation.
	b. Walker Systems, Inc.; Wiremold Company (The).
	c. Wiremold Company (The); Electrical Sales Division.


	B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Butler Manufacturing Company; Walker Division.
	b. Enduro Systems, Inc.; Composite Products Division.
	c. Hubbell Incorporated; Wiring Device-Kellems Division.
	d. Lamson & Sessions; Carlon Electrical Products.
	e. Panduit Corp.
	f. Walker Systems, Inc.; Wiremold Company (The).
	g. Wiremold Company (The); Electrical Sales Division.



	2.7 BOXES, ENCLOSURES, AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Scott Fetzer Co.; Adalet Division.
	10. Spring City Electrical Manufacturing Company.
	11. Thomas & Betts Corporation.
	12. Walker Systems, Inc.; Wiremold Company (The).
	13. Wiegmann.

	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.
	E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	F. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed cover.
	G. Hinged-Cover Enclosures:  NEMA 250, Type 4X, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
	2. Nonmetallic Enclosures:  Plastic.

	H. Cabinets:
	1. NEMA 250, Type 4X, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.


	2.8 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	A. Description:  Comply with SCTE 77.
	1. Color of Frame and Cover:  Gray.
	2. Configuration:  Units shall be designed for flush burial and have closed bottom, unless otherwise indicated.
	3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating of 120 KIP.
	4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend:  Molded lettering, “ELECTRIC”. “TELEPHONE”, as indicated for each service.
	6. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	7. Handholes 30T12 inches wide by 24 inches long30T and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.

	B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a combination of the two.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. NewBasis.


	C. Fiberglass Handholes and Boxes with Polymer-Concrete Frame and Cover:  Sheet-molded, fiberglass-reinforced, polyester-resin enclosure joined to polymer-concrete top ring or frame.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. Christy Concrete Products.
	d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast.


	D. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with covers of hot-dip galvanized-steel diamond plate.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	a. Carson Industries LLC.
	b. Christy Concrete Products.
	c. Nordic Fiberglass, Inc.



	2.9 SLEEVES FOR RACEWAYS
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated “wall pipe”, equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 30T0.052 or 0.138 inch30T thickness as indicated and of length to suit application.

	2.10 SLEEVE SEALS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.

	C. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Plastic.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid metallic conduit.  See drawing Sheet 2.
	2. Concealed Conduit, Aboveground:  EMT. See drawing Sheet 2.
	3. Underground Conduit:  RNC, Type EPC-80-PVC, direct buried.
	4. Verticals runs for stub-ups transitioning from underground to above ground shall be polymer coated RMC or approved equal.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	6. Boxes and Enclosures, Aboveground:  NEMA 250, Type 4X.
	7. Application of Handholes and Boxes for Underground Wiring:
	a. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading by Heavy Vehicles:  Polymer concrete Fiberglass enclosures with polymer-concrete frame and cover Fiberglass-reinforced polyes...
	b. Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles:  Heavy-duty fiberglass units with polymer-concrete frame and cover, SCTE 77, Tier 8 structural load rating.
	c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:  Fiberglass-reinforced polyester resin, structurally tested according to SCTE 77 with 30T3,000 lbf30T vertical loading.


	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.
	2. Exposed, Not Subject to Severe Physical Damage:  EMT.
	3. Exposed and Subject to Severe Physical Damage:  Rigid metallic conduit.  Includes raceways in the following locations:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	c. Mechanical rooms.

	4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations:  Rigid metallic conduit.
	7. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental Air:  Plenum-type, optical fiber/communications cable raceway.
	8. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  Riser-type, optical fiber/communications cable raceway.
	9. Raceways for Concealed General Purpose Distribution of Optical Fiber or Communications Cable:  General-use, optical fiber/communications cable raceway Plenum-type, optical fiber/communications cable raceway.
	10. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4X, in damp or wet locations.

	C. Minimum Raceway Size:  30T3/4 inch30T trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid Metallic Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. EMT: Use compression type steel conduit fittings where exposed to weather, unless otherwise indicated.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits in contact with concrete.

	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 30T6 inches30T away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Support raceways as specified in Division 26 Section 0529.
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	H. Raceways Embedded in Slabs:
	1. Run conduit larger than 30T1 inch30T trade size, parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Change from RNC, Type EPC-80-PVC, to Rigid Metallic Conduit 12” before transition from horizontal to vertical.

	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 30T200 lb30T tensile strength.  Leave at least 30T12 inches30T of slack at each end of pull wire.
	L. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and nonmetallic, rigid and flexible, as follows:
	1. 30T3/4 Inch30T Trade Size and Smaller:  Install raceways in maximum lengths of 30T50 feet30T.
	2. 30T1 Inch30T Trade Size and Larger:  Install raceways in maximum lengths of 30T75 feet30T.
	3. Install with a maximum of two 90 degree bends or equivalent for each length of raceway unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes or terminations at distribution frames or cabinets where necessary to c...

	M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that...
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by NFPA 70.

	N. Expansion-Joint Fittings for RNC:  Install in each run of conduit that is located where environmental temperature change may exceed 30T30 deg F30T, and that has straight-run length that exceeds 30T25 feet30T.
	1. Install expansion-joint fittings for each of the following locations, and provide type and quantity of fittings that accommodate temperature change listed for location:
	a. Outdoor Locations Not Exposed to Direct Sunlight:  30T125 deg F30T temperature change.

	2. Install fitting(s) that provide expansion and contraction for at least 30T0.00041 inch per foot of length of straight run per deg F30T of temperature change.
	3. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at the time of installation.

	O. Flexible Conduit Connections:  Use maximum of 30T72 inches30T of flexible conduit for equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

	P. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench bottom for pipe less than 30T6 inches30T in nominal diameter.
	2. Install backfill.
	3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand-tamp back...
	4. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts throughout the length of the elbow.
	5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 30T3 inches30T of concrete.
	b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 30T60 inches30T from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.

	6. Warning Tape:  For landscaped areas bury warning tape approximately 30T12 inches30T below grade above all concrete-encased ducts and duct banks.  Under asphalt bury warning tape approximately 6 inches below grade above all concrete-encased ducts an...


	3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 30T1/2 inch30T sieve to 30TNo. 430T sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of other enclosures 30T1 inch30T above finished grade.
	D. Install handholes and boxes with bottom below the frost line, below grade.
	E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.  Select arm lengths to be long enough to provide spare space for f...
	F. Field-cut openings for conduits 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 fitt...

	3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Use pipe sleeves for penetrations of fire-rated floor and wall assemblies unless penetration arrangement requires rectangular sleeved opening.
	B. Rectangular Sleeve Minimum Metal Thickness:
	1. For sleeve cross-section rectangle perimeter less than 30T50 inches30T and no side greater than 30T16 inches30T, thickness shall be 30T0.052 inch30T.
	2. For sleeve cross-section rectangle perimeter equal to, or greater than, 30T50 inches30T and 1 or more sides equal to, or greater than, 30T16 inches30T, thickness shall be 30T0.138 inch30T.

	C. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	D. Cut sleeves to length for mounting flush with both surfaces of walls.
	E. Extend sleeves installed in floors 30T2 inches30T above finished floor level.
	F. Size pipe sleeves to provide 30T1/4 inch30T annular clear space between sleeve and raceway unless sleeve seal is to be installed.
	G. Seal space outside of sleeves with grout for penetrations of concrete and masonry.
	H. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway penetrations.  Install sleeves and seal with firestop materials.

	3.6 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground, exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway material and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway and sleeve.  Tighten bolts agai...

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.

	3.8 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.


	3.9 CLASS I, DIVISION I AND II LOCATIONS
	A. Comply with NEC 501. In particular:
	1. Equipment installed in classified area shall be labeled for use in this space.
	2. Wiring methods within Division I and Division II areas shall meet NEC 501.10.
	3. Per NEC 501.15, a conduit seal shall be required in each conduit crossing the classified area boundary. Conduit seal to be installed within 10’ of the classified boundary.




	26_0543 UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Conduit, ducts, and duct accessories for direct-buried and concrete-encased duct banks, and in single duct runs.
	2. Handholes and boxes.
	3. Manholes.


	1.2 QUALITY ASSURANCE
	A. Comply with ANSI C2.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 CONDUIT
	A. Rigid Steel Conduit:  Galvanized.  Comply with ANSI C80.1.
	B. RNC:  NEMA TC 2, Type EPC-80-PVC, UL 651, with matching fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

	2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. ARNCO Corp.
	2. Beck Manufacturing.
	3. Cantex, Inc.
	4. CertainTeed Corp.; Pipe & Plastics Group.
	5. Condux International, Inc.
	6. ElecSys, Inc.
	7. Electri-Flex Company.
	8. IPEX Inc.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT; a division of Cable Design Technologies.
	11. Spiraduct/AFC Cable Systems, Inc.

	B. Underground Plastic Utilities Duct:  NEMA TC 6 & 8, Type EB-20-PVC, ASTM F 512, UL 651A, with matching fittings by the same manufacturer as the duct, complying with NEMA TC 9.
	C. Duct Accessories:
	1. Duct Separators:  Factory-fabricated rigid PVC interlocking spacers, sized for type and sizes of ducts with which used, and selected to provide minimum duct spacings indicated while supporting ducts during concreting or backfilling.
	2. Warning Tape:  Underground-line warning tape specified in Division 26 Section “Identification for Electrical Systems”.


	2.3 HANDHOLES AND BOXES
	A. Description:  Comply with SCTE 77.
	1. Color:  Gray.
	2. Configuration:  Units shall be designed for flush burial and have closed bottom, unless otherwise indicated.
	3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.  - in Pavement (in traffic):  to meet or exceed AASHTO HS20-44.  - in Pavement (incidental traffic):  to meet AASHTO HS20...
	4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend:  Molded lettering, “ELECTRIC”. “COMMS”. As indicated for each service.
	6. Duct Entrance Provisions:  Duct-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	7. Handholes 30T12 inches wide by 24 inches long30T and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.

	B. Fiberglass Handholes and Boxes with Polymer Concrete Frame and Cover:  Sheet-molded, fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top ring or frame.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. Christy Concrete Products.
	d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast.


	C. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with covers of fiberglass.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Carson Industries LLC.
	b. Christy Concrete Products.
	c. Nordic Fiberglass, Inc.



	2.4 PRECAST MANHOLES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Carder Concrete Products.
	2. Christy Concrete Products.
	3. Elmhurst-Chicago Stone Co.
	4. Oldcastle Precast Group.
	5. Riverton Concrete Products; a division of Cretex Companies, Inc.
	6. Utility Concrete Products, LLC.
	7. Utility Vault Co.
	8. Wausau Tile, Inc.

	B. Comply with ASTM C858 and with interlocking mating sections, complete with accessories, hardware, and features.
	1. Windows:  Precast openings in walls, arranged to match dimensions and elevations of approaching ducts and duct banks plus an additional 30T12 inches30T vertically and horizontally to accommodate alignment variations.
	a. Windows shall be located no less than 30T6 inches30T from interior surfaces of walls, floors, or roofs of manholes, but close enough to corners to facilitate racking of cables on walls.
	b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field cutting and bending to tie in to concrete envelopes of duct banks.
	c. Window openings shall be framed with at least two additional No. 4 steel reinforcing bars in concrete around each opening.


	C. Concrete Knockout Panels:  30T1 and 1/2 to 2 inches30T thick, for future conduit entrance and sleeve for ground rod.
	D. 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.

	2.5 UTILITY STRUCTURE ACCESSORIES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Bilco Company (The).
	2. Campbell Foundry Company.
	3. Carder Concrete Products.
	4. Christy Concrete Products.
	5. East Jordan Iron Works, Inc.
	6. Elmhurst-Chicago Stone Co.
	7. McKinley Iron Works, Inc.
	8. Neenah Foundry Company.
	9. NewBasis.
	10. Oldcastle Precast Group.
	11. Osburn Associates, Inc.
	12. Pennsylvania Insert Corporation.
	13. Riverton Concrete Products; a division of Cretex Companies, Inc.
	14. Strongwell Corporation; Lenoir City Division.
	15. Underground Devices, Inc.
	16. Utility Concrete Products, LLC.
	17. Utility Vault Co.
	18. Wausau Tile, Inc.

	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, 30T26 inches30T.
	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-LV” for duct systems with power wires and cables for systems operating at 600 V and less.
	b. Legend:  “ELECTRIC-HV” for duct systems with medium-voltage cables.
	c. Legend:  “SIGNAL” for communications, data, and telephone duct systems.

	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 C 270, Type M, except for quantities less than 30T2.0 cu. ft.30T where packaged mix complying with ASTM C 387, Type M, may be used.


	C. Manhole Sump:  Depression cast in floor.
	D. Pulling Eyes in Concrete Walls:  Eyebolt with reinforcing-bar fastening insert, 30T2 inch30T diameter eye, and 30T1 by 4 inch30T bolt.
	1. Working Load Embedded in 30T6 Inch30T, 30T4,000 psi30T Concrete:  30T13,000 lbf30T minimum tension.

	E. Pulling Eyes in Nonconcrete Walls:  Eyebolt with reinforced fastening, 30T1 and 1/4 inch30T diameter eye, rated 30T2,500 lbf30T minimum tension.
	F. Pulling-In and Lifting Irons in Concrete Floors:  30T7/8 inch 30T diameter, hot-dip galvanized, bent steel rod; stress relieved after forming; and fastened to reinforcing rod.  Exposed triangular opening.
	1. Ultimate Yield Strength:  30T40,000 lbf30T shear and 30T60,000 lbf30T tension.

	G. Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments:  Flared, threaded inserts of noncorrosive, chemical-resistant, nonconductive thermoplastic material; 30T1/2 inch30T ID by 30T2 and 3/4 inches30T deep, flared to 30T1 ...
	1. Tested Ultimate Pullout Strength:  30T12,000 lbf30T minimum.

	H. Expansion Anchors for Installation after Concrete Is Cast:  Zinc-plated, carbon-steel-wedge type with stainless-steel expander clip with 30T1/2 inch30T bolt, 30T5,300 lbf30T rated pullout strength, and minimum 30T6,800 lbf30T rated shear strength.
	I. Cable Rack Assembly:  Steel, hot-dip galvanized, except insulators.
	1. Stanchions:  T-section or channel; 30T2 and 1/4 inch30T nominal size; punched with 14 holes on 30T1 and 1/2 inch30T centers for cable-arm attachment.
	2. Arms:  30T1 and 1/2 inches30T wide, lengths ranging from 30T3 inches30T with 30T450 lb30T minimum capacity to 30T18 inches30T with 30T250 lb30T minimum capacity.  Arms shall have slots along full length for cable ties and be arranged for secure mou...
	3. Insulators:  High-glaze, wet-process porcelain arranged for mounting on cable arms.

	J. Duct-Sealing Compound:  Nonhardening, safe for contact with human skin, not deleterious to cable insulation, and workable at temperatures as low as 30T35 deg F30T.  Capable of withstanding temperature of 30T300 deg F30T without slump and adhering t...
	K. Fixed Manhole Ladders:  Arranged for attachment to or wall and floor of manhole.  Ladder and mounting brackets and braces shall be fabricated from hot-dip galvanized steel.
	L. Cover Hooks:  Heavy duty, designed for lifts 30T60 lbf30T and greater.  Two required.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation and Backfill:  Do not use heavy-duty, hydraulic-operated, compaction equipment.
	B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless otherwise indicated.  Replace removed sod immediately after backfilling is completed.
	C. 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.
	D. Cut and patch existing pavement in the path of underground ducts and utility structures.

	3.2 DUCT INSTALLATION
	A. Slope:  Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away from buildings and equipment.  Slope ducts from a high point in runs between two manholes to drain in both directions.
	B. Curves and Bends:  Use 5 degree angle couplings for small changes in direction.  Use manufactured long sweep bends with a minimum radius of 30T48 inches30T, both horizontally and vertically, at other locations, unless otherwise indicated.
	C. Joints:  Use solvent-cemented joints in ducts and fittings and make watertight according to manufacturer's written instructions.  Stagger couplings so those of adjacent ducts do not lie in same plane.
	D. Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes:  Use end bells, spaced approximately 30T10 inches30T o.c. for 30T5 inch30T ducts, and vary proportionately for other duct sizes.
	1. Begin change from regular spacing to end-bell spacing 30T10 feet30T from the end bell without reducing duct line slope and without forming a trap in the line.
	2. Direct-Buried Duct Banks:  Install an expansion and deflection fitting in each conduit in the area of disturbed earth adjacent to manhole or handhole.
	3. Grout end bells into structure walls from both sides to provide watertight entrances.

	E. Building Wall Penetrations:  Make a transition from underground duct to rigid steel conduit at least 30T10 feet30T outside the building wall without reducing duct line slope away from the building, and without forming a trap in the line.  Use fitti...
	F. Sealing:  Provide temporary closure at terminations of ducts that have cables pulled.  Seal spare ducts at terminations.  Use sealing compound and plugs to withstand at least 30T15 psig30T hydrostatic pressure.
	G. Pulling Cord:  Install 30T200 lbf30T test nylon cord in ducts, including spares.
	H. Concrete-Encased Ducts:  Support ducts on duct separators.
	1. Separator Installation:  Space separators close enough to prevent sagging and deforming of ducts, with not less than 4 spacers per 30T20 feet30T of duct.  Secure separators to earth and to ducts to prevent floating during concreting.  Stagger separ...
	2. 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 ducts as their temperature changes during and after the pour.  Use expansion fittings installed according to manufacturer's written recommendations, or use other sp...
	b. If more than one pour is necessary, terminate each pour in a vertical plane and install 30T3/4 inch30T reinforcing rod dowels extending 30T18 inches30T into concrete on both sides of joint near corners of envelope.

	3. Pouring Concrete:  Spade concrete carefully during pours to prevent voids under and between conduits and at exterior surface of envelope.  Do not allow a heavy mass of concrete to fall directly onto ducts.  Use a plank to direct concrete down sides...
	4. Reinforcement:  Reinforce concrete-encased duct banks where they cross disturbed earth and where indicated.  Arrange reinforcing rods and ties without forming conductive or magnetic loops around ducts or duct groups.
	5. 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.
	6. Minimum Space between Ducts:  30T3 inches30T between ducts and exterior envelope wall, 30T2 inches30T between ducts for like services, and 30T6 inches30T between power and signal ducts.
	7. Depth:  Install top of duct bank at least 30T24 inches30T below finished grade in areas not subject to deliberate traffic, and at least 30T36 inches30T below finished grade in deliberate traffic paths for vehicles, unless otherwise indicated.
	8. Stub-Ups:  Use manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Extend concrete encasement throughout the length of the elbow.
	9. Stub-Ups:  Use manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 30T3 inches30T of concrete.
	b. Stub-Ups to Equipment:  For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 30T60 inches30T from edge of base.  Install insulated grounding bushings on terminations at equipment.

	10. Warning Tape:  For landscaped areas bury warning tape approximately 30T12 inches30T below grade above all concrete-encased ducts and duct banks.  Under asphalt bury warning tape approximately 6 inches below grade above all concrete-encased ducts a...

	I. Direct-Buried Duct Banks:
	1. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature.
	2. Space separators close enough to prevent sagging and deforming of ducts, with not less than 4 spacers per 30T20 feet30T of duct.  Secure separators to earth and to ducts to prevent displacement during backfill and yet permit linear duct movement du...
	3. Excavate trench bottom to provide firm and uniform support for duct bank.  Prepare trench bottoms for pipes less than 30T6 inches30T in nominal diameter.
	4. Install backfill.
	5. After installing first tier of ducts, 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 procedur...
	6. Install ducts with a minimum of 30T2 inches30T between ducts for like services and 30T6 inches30T between power and signal ducts.
	7. Depth:  Install top of duct bank at least 30T36 inches30T below finished grade, unless otherwise indicated.
	8. Set elevation of bottom of duct bank below the frost line.
	9. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts throughout the length of the elbow.
	10. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 30T3 inches30T of concrete.
	b. For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 30T60 inches30T from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.

	11. Warning Tape:  For landscaped areas bury warning tape approximately 30T12 inches30T below grade above all concrete-encased ducts and duct banks.  Under asphalt bury warning tape approximately 6 inches below grade above all concrete-encased ducts a...


	3.3 INSTALLATION OF CONCRETE MANHOLES
	A. Comply with ASTM C 891, unless otherwise indicated.
	B. Install units level and plumb and with orientation and depth coordinated with connecting ducts to minimize bends and deflections required for proper entrances.
	C. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 30T1 inch30T sieve to 30TNo. 430T sieve and compacted to same density as adjacent undisturbed earth.
	D. Manhole Roof:  Install with rooftop at least 30T15 inches30T below finished grade.
	E. Manhole Frame:  In paved areas and traffic-ways, set frames flush with finished grade.  Set other manhole frames 30T1 inch30T above finished grade.
	F. Manholes with Fixed Ladders:  Offset access opening from manhole centerlines to align with ladder.
	G. Install chimney, constructed of precast concrete collars and rings to support frame and cover and to connect cover with manhole roof opening.  Provide moisture-tight masonry joints and waterproof grouting for cast-iron frame to chimney.
	H. Hardware:  Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.
	I. Fixed Manhole Ladders:  Arrange to provide for safe entry with maximum clearance from cables and other items in manholes.
	J. Field-Installed Bolting Anchors:  Do not drill deeper than 30T3 and 7/8 inches30T for anchor bolts installed in the field.  Use a minimum of two anchors for each cable stanchion.
	K. Warning Sign:  Install “Confined Space Hazard” warning sign on the inside surface of each manhole cover.

	3.4 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 ducts to minimize bends and deflections required for proper entrances.  Use box extension if required to match depths of ducts, and seal joint be...
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 30T1/2 inch30T sieve to 30TNo. 430T sieve and compacted to 95% density.
	C. Elevation:  In paved areas and traffic-ways, set so cover surface will be flush with finished grade.  Set covers of other handholes 30T1 inch30T above finished grade.
	D. Install handholes and boxes with bottom below the frost line, below grade.
	E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.  Select arm lengths to be long enough to provide spare space for f...
	F. Field-cut openings for ducts and conduits 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 ...

	3.5 GROUNDING
	A. Ground underground ducts and utility structures according to Division 26 Section 0526.

	3.6 CLEANING
	A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.  Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout ducts.
	B. Clean internal surfaces of manholes, including sump.  Remove foreign material.



	26_0553 IDENTIFICATION FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Identification for conductors and communication and control cable.
	2. Warning labels and signs.
	3. Equipment identification labels.


	1.2 QUALITY ASSURANCE
	A. Comply with ANSI A13.1.

	1.3 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract Documents, manufacturer's wiring diagrams, and the Operation and Maintenance Manual, and with those required by codes, standards, and 29 CF...


	PART 2 -  PRODUCTS
	2.1 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION MATERIALS
	A. Marker Tape:  Vinyl or vinyl -cloth, self-adhesive wraparound type, black lettering on a white background with circuit identification legend machine printed by thermal transfer or equivalent process. Nomenclature must be consistent with the conduit...

	2.2 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. Baked-Enamel Warning Signs:  Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.  30T1/4 inch30T grommets in corners for mounting.  Nominal size, 30T7 by 10 inches30T.
	D. Metal-Backed, Butyrate Warning Signs:  Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 30T0.0396 inch30T galvanized-steel backing; and with colors, legend, and size required for application.  30T1/4 inch30T grommets ...
	E. Fasteners for Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.
	F. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  “DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES”.
	2. Workspace Clearance Warning:  “WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES”.


	2.3 EQUIPMENT IDENTIFICATION LABELS
	A. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 30T3/8 inch30T.  Overlay shall provide a weatherproof and ultraviolet-resistant seal for label.
	B. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 30T3/8 inch30T.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Auxiliary Electrical Systems Conductor and Cable Identification:  Use marker tape to identify field-installed alarm, control, signal, sound, intercommunications, voice, and data wiring connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and cable pull points.  Identify by system and circuit designation.
	2. Use system of designations that is uniform and consistent with the conduit schedule and RPM site electrical schematic markings.

	B. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Comply with 29 CFR 1910.145 and apply baked-enamel warning signs.  Identify system voltage with black letters on an orange background.  Apply to exterior of door, co...
	1. Equipment with Multiple Power or Control Sources:  Apply to door or cover of equipment including, but not limited to, the following:
	a. Power transfer switches.
	b. Controls with external control power connections.

	2. Equipment Requiring Workspace Clearance According to NFPA 70:  Unless otherwise indicated, apply to door or cover of equipment but not on flush panelboards and similar equipment in finished spaces.

	C. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipment, c...
	1. Labeling Instructions:
	a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label.  Unless otherwise indicated, provide a single line of text with 30T1/2 inch30T high letters on 30T1 and 1/2 inch30T high label; where 2 lines of text are required, use...
	b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label, drilled for screw attachment.
	c. Elevated Components:  Increase sizes of labels and legend to those appropriate for viewing from the floor.

	2. Equipment to Be Labeled:
	a. Panelboards, electrical cabinets, and enclosures.
	b. Electrical switchgear and switchboards.
	c. Transformers.
	d. Motor-control centers.
	e. Disconnect switches.
	f. Enclosed circuit breakers.
	g. Motor starters.
	h. Push-button stations.
	i. Power transfer equipment.
	j. Contactors.



	3.2 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to the location and substrate.
	F. Color-Coding for Phase and Voltage Level Identification, 600 V and Less:  Use the colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	1. Color shall be factory applied.
	2. Colors for 208/120-V Circuits:
	a. Phase A:  Black.
	b. Phase B:  Red.
	c. Phase C:  Blue.

	3. Colors for 480/277-V Circuits:
	a. Phase A:  Brown.
	b. Phase B:  Orange.
	c. Phase C:  Yellow.





	26_0923 LIGHTING CONTROL DEVICES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following lighting control devices:
	1. Time switches.
	2. Outdoor photoelectric switches.
	3. Outdoor motion sensors.
	4. Lighting contactors.


	1.2 RELATED DOCUMENTS
	A. See Division 26 Section 2726 for wall-box dimmers, wall-switch occupancy sensors, and manual light switches.

	1.3 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.


	PART 2 -  PRODUCTS
	2.1 TIME SWITCHES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide or a comparable product by one of the following:
	1. Area Lighting Research, Inc.; Tyco Electronics.
	2. Grasslin Controls Corporation; a GE Industrial Systems Company.
	3. Intermatic, Inc.
	4. Leviton Mfg. Company Inc.
	5. Lightolier Controls; a Genlyte Company.
	6. Lithonia Lighting; Acuity Lighting Group, Inc.
	7. Paragon Electric Co.; Invensys Climate Controls.
	8. Square D; Schneider Electric.
	9. TORK.
	10. Touch-Plate, Inc.
	11. Watt Stopper (The).

	C. Electronic Time Switches:  Electronic, solid-state programmable units with alphanumeric display; complying with UL 917.
	1. Contact Configuration:  SPST.
	2. Contact Rating:  30-A inductive or resistive, 240-V ac.
	3. Program:  8 on-off set points on a 24 hour schedule and an annual holiday schedule that overrides the weekly operation on holidays.
	4. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a program on selected channels.
	5. Astronomic Time:  All channels.
	6. Battery Backup:  For schedules and time clock.

	D. Electromechanical-Dial Time Switches:  Type complying with UL 917.
	1. Contact Configuration:  SPST.
	2. Contact Rating:  30-A inductive or resistive, 240 V ac.
	3. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a program.
	4. Astronomic time dial.
	5. Eight-Day Program:  Uniquely programmable for each weekday and holidays.
	6. Skip-a-day mode.
	7. Wound-spring reserve carryover mechanism to keep time during power failures, minimum of 16 Insert number hours.


	2.2 OUTDOOR PHOTOELECTRIC SWITCHES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	1. Area Lighting Research, Inc.; Tyco Electronics.
	2. Grasslin Controls Corporation; a GE Industrial Systems Company.
	3. Intermatic, Inc.
	4. Lithonia Lighting; Acuity Lighting Group, Inc.
	5. Novitas, Inc.
	6. Paragon Electric Co.; Invensys Climate Controls.
	7. Square D; Schneider Electric.
	8. TORK.
	9. Touch-Plate, Inc.
	10. Watt Stopper (The).

	C. Description:  Solid state, with DPST dry contacts rated for 1,800 VA tungsten or 1,000 VA inductive, to operate connected relay, contactor coils, or microprocessor input; complying with UL 773A.
	1. Light-Level Monitoring Range:  30T1.5 to 10 fc30T40T (16.14 to 108 lx)40T, with an adjustment for turn-on and turn-off levels within that range.
	2. Time Delay:  15 second minimum, to prevent false operation.
	3. Surge Protection:  Metal-oxide varistor, complying with IEEE C62.41.1, IEEE C62.41.2, and IEEE 62.45 for Category A1 locations.
	4. Mounting:  Twist lock complying with IEEE C136.10, with base-and-stem mounting or stem-and-swivel mounting accessories as required to direct sensor to the north sky exposure.

	D. Description:  Solid state, with DPST dry contacts rated for 1,800 VA to operate connected load, relay, or contactor coils; complying with UL 773.
	1. Light-Level Monitoring Range:  30T1.5 to 10 fc30T40T (16.14 to 108 lx)40T, with an adjustment for turn-on and turn-off levels within that range.
	2. Time Delay:  30 second minimum, to prevent false operation.
	3. Lightning Arrester:  Air-gap type.
	4. Mounting:  Twist lock complying with IEEE C136.10, with base.


	2.3 OUTDOOR MOTION SENSORS (PIR)
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide or a comparable product by one of the following:
	1. Bryant Electric; a Hubbell Company.
	2. Hubbell Lighting.
	3. Lithonia Lighting; Acuity Lighting Group, Inc.
	4. Paragon Electric Co.; Invensys Climate Controls.
	5. RAB Lighting, Inc.
	6. TORK.
	7. Watt Stopper (The).

	C. Performance Requirements:  Suitable for operation in ambient temperatures ranging from 30Tminus 40 to plus 130 deg F30T40T (minus 40 to plus 54 deg C)40T, rated as raintight according to UL 773A.
	1. Operation:  Turn lights on when sensing infrared energy changes between background and moving body in area of coverage; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	2. Mounting:
	a. Sensor:  Suitable for mounting in any position on a standard outdoor junction box.
	b. Relay:  Internally mounted in a standard weatherproof electrical enclosure.
	c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door.

	3. Bypass Switch:  Override the on function in case of sensor failure.
	4. Automatic Light-Level Sensor:  Adjustable from 30T1 to 20 fc30T40T (11 to 215 lx)40T; keep lighting off during daylight hours.

	D. Detector Sensitivity:  Detect occurrences of 30T6 inch 30Tminimum movement of any portion of a human body that presents a target of not less than 30T36 sq. in.30T
	E. Detection Coverage:  Up to 30T35 feet30T, with a field of view of 90 degrees.
	F. Lighting Fixture Mounted Sensor:  Suitable for switching 300 W of tungsten load at 120 or 277-V ac.
	G. Individually Mounted Sensor:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor shall be powered from the relay unit.
	1. Relay Unit:  Dry contacts rated for 20-A ballast load at 120 and 277-V ac, for 13-A tungsten at 120-V ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V dc, 150-mA, Class 2 power source as defined by NFPA 70.
	2. Indicator:  LED, to show when motion is being detected during testing and normal operation of the sensor.


	2.4 LIGHTING CONTACTORS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide or a comparable product by one of the following:
	1. Allen-Bradley/Rockwell Automation.
	2. ASCO Power Technologies, LP; a division of Emerson Electric Co.
	3. Eaton Electrical Inc.; Cutler-Hammer Products.
	4. GE Industrial Systems; Total Lighting Control.
	5. Grasslin Controls Corporation; a GE Industrial Systems Company.
	6. Hubbell Lighting.
	7. Lithonia Lighting; Acuity Lighting Group, Inc.
	8. MicroLite Lighting Control Systems.
	9. Square D; Schneider Electric.
	10. TORK.
	11. Touch-Plate, Inc.
	12. Watt Stopper (The).

	C. Description:  Electrically operated and mechanically held, combination type with nonfused disconnect, complying with NEMA ICS 2 and UL 508.
	1. Current Rating for Switching:  Listing or rating consistent with type of load served, including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or less total harmonic distortion of normal load current).
	2. Fault Current Withstand Rating:  Equal to or exceeding the available fault current at the point of installation.
	3. Enclosure:  Comply with NEMA 250.
	4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA type specified for the enclosure.


	2.5 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG.  Comply with requirements in Division 26 Section 0519.
	B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than No.  18 AWG.  Comply with requirements in Division 26 Section 0519.
	C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than No.  14 AWG.  Comply with requirements in Division 26 Section 0519.


	PART 3 -  EXECUTION
	3.1 SENSOR INSTALLATION
	A. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated.  Do not exceed coverage limits specified in manufacturer's written instructions.
	B. When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting sensors to suit actual occupied conditions.  Provide up to two visits to Project during other than normal occupancy hours for this purpose.

	3.2 CONTACTOR INSTALLATION
	A. Mount electrically held lighting contactors with elastomeric isolator pads, to eliminate structure-borne vibration, unless contactors are installed in an enclosure with factory-installed vibration isolators.

	3.3 WIRING INSTALLATION
	A. Wiring Method:  Comply with Division 26 Section 0519. Minimum conduit size shall be 30T3/4inch30T.
	B. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	C. Size conductors according to lighting control device manufacturer's written instructions, unless otherwise indicated.
	D. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.4 IDENTIFICATION
	A. Identify components and power and control wiring according to Division 26 Section 0553.
	1. Identify controlled circuits in lighting contactors.
	2. Identify circuits or luminaries controlled by photoelectric and occupancy sensors at each sensor.

	B. Label time switches and contactors with a unique designation.



	26_2200 LOW-VOLTAGE TRANSFORMERS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following types of dry-type transformers rated 600 V and less, with capacities up to 1000 kVA:
	1. Distribution transformers.
	2. Buck-boost transformers.


	1.2 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.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. ACME Electric Corporation; Power Distribution Products Division.
	2. Challenger Electrical Equipment Corp.; a division of Eaton Corp.
	3. Controlled Power Company.
	4. Eaton Electrical Inc.; Cutler-Hammer Products.
	5. Federal Pacific Transformer Company; Division of Electro-Mechanical Corp.
	6. General Electric Company.
	7. Hammond Co.; Matra Electric, Inc.
	8. Magnetek Power Electronics Group.
	9. Micron Industries Corp.
	10. Myers Power Products, Inc.
	11. Siemens Energy & Automation, Inc.
	12. Sola/Hevi-Duty.
	13. Square D; Schneider Electric.


	2.2 GENERAL TRANSFORMER REQUIREMENTS
	A. Description:  Factory-assembled and tested, air-cooled units for 60-Hz service.
	B. Cores:  Grain-oriented, non-aging silicon steel.
	C. Coils:  Continuous windings without splices except for taps.
	1. Internal Coil Connections:  Brazed or pressure type.
	2. Coil Material:  Copper.


	2.3 DISTRIBUTION TRANSFORMERS
	A. Comply with NEMA ST 20, and list and label as complying with UL 1561.
	B. Cores:  One leg per phase.
	C. Enclosure:  Ventilated, NEMA 250, Type 4X.
	1. Core and coil shall be encapsulated within resin compound, sealing out moisture and air.

	D. Transformer Enclosure Finish:  Comply with NEMA 250.
	1. Finish Color:  ANSI 49 gray.

	E. Taps for Transformers 25 kVA and Larger:  Two 2.5 percent taps above and two 2.5 percent taps below normal full capacity.
	F. Insulation Class:  220 deg C, UL component-recognized insulation system with a maximum of 80 deg C rise above 40 deg C ambient temperature.
	G. Energy Efficiency for Transformers Rated 15 kVA and Larger:
	1. Complying with NEMA TP 1, Class 1 efficiency levels.
	2. Tested according to NEMA TP 2.

	H. K-Factor Rating:  Transformers indicated to be K-factor rated shall comply with UL 1561 requirements for nonsinusoidal load current-handling capability to the degree defined by designated K-factor.
	1. Unit shall not overheat when carrying full-load current with harmonic distortion corresponding to designated K-factor.
	2. Indicate value of K-factor on transformer nameplate.

	I. Electrostatic Shielding:  Each winding shall have an independent, single, full-width copper electrostatic shield arranged to minimize interwinding capacitance.
	J. Wall Brackets:  Manufacturer's standard brackets.

	2.4 IDENTIFICATION DEVICES
	A. Nameplates:  Engraved, laminated-plastic or metal nameplate.  Nameplates are specified in Division 26 Section 0553.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Construct concrete bases and anchor floor-mounting transformers according to manufacturer's written instructions, seismic codes applicable to Project, and requirements in Division 26 Section 0529.

	3.2 ADJUSTING
	A. Adjust transformer taps to provide optimum voltage conditions at secondary terminals.  Optimum is defined as not exceeding nameplate voltage plus 10 percent and not being lower than nameplate voltage minus 3 percent at maximum load conditions.  Sub...
	B. Connect buck-boost transformers to provide nameplate voltage of equipment being served, plus or minus 5 percent, at secondary terminals.
	C. Output Settings Report:  Prepare a written report recording output voltage and tap settings.



	26_2416 Panelboards
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes distribution panelboards and lighting and appliance branch-circuit panelboards.

	1.2 SUBMITTALS
	A. Panelboard schedules for installation in panelboards.

	1.3 QUALITY ASSURANCE
	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 NEMA PB 1.
	C. Comply with NFPA 70.

	1.4 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Enclosures:  Flush- and surface-mounted cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations:  NEMA 250, Type 1.
	b. Outdoor Locations:  NEMA 250, Type 4X.
	c. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4X.

	2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.
	3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged trim cover.
	4. Directory Card:  Inside panelboard door, mounted in transparent card holder.

	B. Incoming Mains Location:  Top and bottom.
	C. Phase, Neutral, and Ground Buses:  Hard-drawn copper, 98 percent conductivity.
	D. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Main and Neutral Lugs:  Compression type.
	3. Ground Lugs and Bus Configured Terminators:  Compression type.
	4. Feed-Through Lugs:  Compression type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.
	5. Subfeed (Double) Lugs:  Compression type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.

	E. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards with one or more main service disconnecting and overcurrent protective devices.
	F. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	G. Panelboard Short-Circuit Current Rating:  Rated for series-connected system with integral or remote upstream overcurrent protective devices and labeled by an NRTL.  Include size and type of allowable upstream and branch devices, and listed and labe...
	H. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.
	I. Panelboard Transient Voltage Surge Supressor Device, “TVSS”:  All panelboards shall be equipped with a UL 1449 3PrdP edition listed TVSS.  The TVSS may be internal or external to the panel.

	2.2 DISTRIBUTION PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable product by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	C. Panelboards:  NEMA PB 1, power and feeder distribution type.
	D. Doors:  Secured with vault-type latch with tumbler lock; keyed alike.
	E. Mains:  Circuit breaker Fused switch Lugs only.
	F. Branch Overcurrent Protective Devices:  For Circuit-Breaker Frame Sizes 125 A and Smaller:  Plug-in OR Bolt-on circuit breakers.
	G. Branch Overcurrent Protective Devices:  For Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.
	H. Branch Overcurrent Protective Devices:  Fused switches.

	2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable product by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	C. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.
	D. Mains:  Circuit breaker or lugs only.
	E. Branch Overcurrent Protective Devices:  Plug-in OR Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	F. Contactors in Main Bus:  NEMA ICS 2, Class A, electrically held, general-purpose controller, with same short-circuit interrupting rating as panelboard.
	1. External Control-Power Source:  120-V branch circuit 24-V control circuit.

	G. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
	H. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box equipped with ground and neutral terminal buses.

	2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Manufacturers:  Subject to compliance with requirements:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable product by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	C. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-replicable electronic trip; and the following field-adjustable settings:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long- and short-time time adjustments.
	d. Ground-fault pickup level, time delay, and IP2Pt response.

	4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	5. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	6. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault protection (30-mA trip).
	7. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Comply with UL 1699; 120/240-V, single-pole configuration.
	8. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs:  Compression style, suitable for number, size, trip ratings, and conductor materials.
	c. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	d. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	e. Shunt Trip:  120 OR 24V trip coil energized from separate circuit, set to trip at 75 percent of rated voltage.
	f. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handles in off position.
	g. Handle Clamp:  Loose attachments, for holding circuit-breaker handles in on position.


	D. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
	1. Fuses, and Spare-Fuse Cabinet:  Comply with requirements specified in Division 26 Section “Fuses”.


	2.5 ACCESSORY COMPONENTS AND FEATURES
	A. Portable Test Set:  For testing functions of solid-state trip devices without removing from panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and switchboard class relays.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Receive, verify, handle, store and install panelboards and accessories according to NEMA PB 1.1.
	B. Mount top of trim 30T90 inches30T above finished floor unless otherwise indicated.
	C. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	D. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.

	E. Install filler plates in unused spaces.
	F. Stub four 30T1 inch30T empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.  Stub four 30T1 inch30T empty conduits into raised floor space or below slab not on grade.
	G. Arrange conductors in gutters into groups and bundle and wrap with wire ties.
	H. Comply with NECA 1.

	3.2 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Division 26 Section 0553.
	B. Create a directory to indicate installed circuit loads and incorporating Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are not acceptable.
	C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Division 26 Section 0553.
	D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Division 26 Section 0553.

	3.3 FIELD QUALITY CONTROL
	A. Verifications:
	1. Verify operability: on / off.
	2. Correct malfunctioning units on-site, where possible, and conduct operability verification to demonstrate compliance; otherwise, replace with new units and again conduct operability verification.

	B. Panelboards will be considered defective if they do not pass verifications.



	26_2726 Wiring Devices
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Receptacles with integral surge suppression units.
	3. Isolated-ground receptacles.
	4. Snap switches and wall-box dimmers.
	5. Wall-switch and exterior occupancy sensors.
	6. Communications outlets.
	7. Cord and plug sets.
	8. Multi-outlet assemblies.


	1.2 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	D. RFI:  Radio-frequency interference.
	E. TVSS:  Transient voltage surge suppressor.
	F. UTP:  Unshielded twisted pair.

	1.3 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one ...
	B. 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.
	C. Comply with NFPA 70.

	1.4 COORDINATION
	A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	1. Cord and Plug Sets:  Match equipment requirements.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).


	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; 5351 (single), 5352 (duplex).
	b. Hubbell; HBL5351 (single), CR5352 (duplex).
	c. Leviton; 5891 (single), 5352 (duplex).
	d. Pass & Seymour; 5381 (single), 5352 (duplex).


	B. Isolated-Ground, Duplex Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Hubbell; CR 5253IG.
	b. Leviton; 5362-IG.
	c. Pass & Seymour; IG6300.

	2. Description:  Straight blade; equipment grounding contacts shall be connected only to the green grounding screw terminal of the device and with inherent electrical isolation from mounting strap.  Isolation shall be integral to receptacle constructi...

	C. Tamper-Resistant Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; TR8300.
	b. Hubbell; HBL8300SG.
	c. Leviton; 8300-SGG.
	d. Pass & Seymour; 63H.

	2. Description:  Labeled to comply with NFPA 70, “Health Care Facilities”, Article, “Pediatric Locations”, section.


	2.3 GFCI RECEPTACLES
	A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; GF20.
	b. Pass & Seymour; 2084.



	2.4 TVSS RECEPTACLES
	A. General Description:  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 1449, with integral TVSS in line to ground, line to neutral, and neutral to ground.
	1. TVSS Components:  Multiple metal-oxide varistors; with a nominal clamp-level rating of 400 volts and minimum single transient pulse energy dissipation of 240 J, according to IEEE C62.41.2 and IEEE C62.45.
	2. Active TVSS Indication:  Visual and audible, with light visible in face of device to indicate device is “active” or “no longer in service”.

	B. Duplex TVSS Convenience Receptacles:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; 5362BLS.
	b. Hubbell; HBL5362SA.
	c. Leviton; 5380.

	2. Description:  Straight blade, 125 V, 20 A; NEMA WD 6 configuration 5-20R.

	C. Isolated-Ground, Duplex Convenience Receptacles:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; IG5362BLS.
	b. Hubbell; IG5362SA.
	c. Leviton; 5380-IG.

	2. Description:  Straight blade, 125 V, 20 A; NEMA WD 6 configuration 5-20R.  Equipment grounding contacts shall be connected only to the green grounding screw terminal of the device and with inherent electrical isolation from mounting strap.  Isolati...


	2.5 TWIST-LOCKING RECEPTACLES
	A. Single Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration L5-20R, and UL 498.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; L520R.
	b. Hubbell; HBL2310.
	c. Leviton; 2310.
	d. Pass & Seymour; L520-R.


	B. Isolated-Ground, Single Convenience Receptacles, 125 V, 20 A:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Hubbell; IG2310.
	b. Leviton; 2310-IG.

	2. Description:  Comply with NEMA WD 1, NEMA WD 6 configuration L5-20R, and UL 498.  Equipment grounding contacts shall be connected only to the green grounding screw terminal of the device and with inherent electrical isolation from mounting strap.  ...


	2.6 CORD AND PLUG SETS
	A. Description:  Match voltage and current ratings and number of conductors to requirements of equipment being connected.
	1. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-insulated grounding conductor and equipment-rating ampacity plus a minimum of 30 percent.
	2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for connection.


	2.7 SNAP SWITCHES
	A. Comply with NEMA WD 1 and UL 20.
	B. Switches, 120/277 V, 20 A:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
	b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 (four way).
	c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way).
	d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 20AC4 (four way).


	C. Key-Operated Switches, 120/277 V, 20 A:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; 2221L.
	b. Hubbell; HBL1221L.
	c. Leviton; 1221-2L.
	d. Pass & Seymour; PS20AC1-L.

	2. Description:  Single pole, with factory-supplied key in lieu of switch handle.

	D. Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 20 A; for use with mechanically held lighting contactors.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; 1995.
	b. Hubbell; HBL1557.
	c. Leviton; 1257.
	d. Pass & Seymour; 1251.


	E. Key-Operated, Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-supplied key in lieu of switch handle.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; 1995L.
	b. Hubbell; HBL1557L.
	c. Leviton; 1257L.
	d. Pass & Seymour; 1251L.



	2.8 WALL-BOX DIMMERS
	A. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on-off switches, with audible frequency and EMI/RFI suppression filters.
	B. Control:  Continuously adjustable slider or toggle switch; with single-pole or three-way switching.  Comply with UL 1472.
	C. Incandescent Lamp Dimmers:  120 V; control shall follow square-law dimming curve.  On-off switch positions shall bypass dimmer module.
	1. 600 W; dimmers shall require no derating when ganged with other devices.

	D. Fluorescent Lamp Dimmer Switches:  Modular; compatible with dimmer ballasts; trim potentiometer to adjust low-end dimming; dimmer-ballast combination capable of consistent dimming with low end not greater than 20 percent of full brightness.

	2.9 OCCUPANCY SENSORS
	A. Exterior Occupancy Sensors:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Leviton; PS200-10.
	b. Watt Stopper (The); EW-100-120.

	2. Description:  Passive-infrared type, 120/277 V, weatherproof, adjustable time delay up to 15 minutes, 180-degree field of view, and 29T110-foot29T detection range.  Minimum switch rating:  1,000 W incandescent, 500-VA fluorescent.


	2.10 COMMUNICATIONS OUTLETS
	A. Telephone Outlet:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; 3560-6.
	b. Leviton; 40649.

	2. Description:  Single RJ-45 jack for terminating 100 ohm, balanced, four-pair UTP; TIA/EIA-568-B.1; complying with Category 6.  Comply with UL 1863.

	B. Combination TV and Telephone Outlet:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; 3562.
	b. Leviton; 40595.

	2. Description:  Single RJ-45 jack for 100 ohm, balanced, four-pair UTP; TIA/EIA-568-B.1; complying with Category 6; and one Type F coaxial cable connector.


	2.11 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces:  Steel with white baked enamel, suitable for field painting or Smooth, high-impact thermoplastic.
	3. Material for Unfinished Spaces:  Galvanized steel.
	4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed and labeled for use in “wet locations”.

	B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 4X weather-resistant, die-cast aluminum with lockable cover.

	2.12 MULTIOUTLET ASSEMBLIES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Hubbell Incorporated; Wiring Device-Kellems.
	2. Wiremold Company (The).

	B. Components of Assemblies:  Products from a single manufacturer designed for use as a complete, matching assembly of raceways and receptacles.
	C. Raceway Material:  Metal, with manufacturer's standard finish.
	D. Wire:  No. 12 AWG.

	2.13 FINISHES
	A. Color:  Wiring device catalog numbers in Section Text do not designate device color.
	1. Wiring Devices Connected to Normal Power System:  As selected by Owner, unless otherwise indicated or required by NFPA 70 or device listing.
	2. Wiring Devices Connected to Emergency Power System:  Red.
	3. TVSS Devices:  Blue.
	4. Isolated-Ground Receptacles:  As specified above, with orange triangle on face.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted provided the outlet box is large enough.


	D. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 29T6 inches29T in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15 or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted receptacles to the left.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multi-gang wall plates.

	3.2 IDENTIFICATION
	A. Comply with Division 26 Section 0553.
	1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, stamped or engraved machine printing with black -filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.




	26_2813 Fuses
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:  Cartridge fuses rated 600 V ac and less for use in control circuits, enclosed switches panelboards, switchboards enclosed controllers and motor-control centers.

	1.2 QUALITY ASSURANCE
	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 NEMA FU 1 for cartridge fuses.
	C. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements:
	1. Cooper Bussmann, Inc.
	2. Edison Fuse, Inc.
	3. Ferraz Shawmut, Inc.
	4. Littelfuse, Inc.


	2.2 CARTRIDGE FUSES
	A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with circuit voltages.


	PART 3 -  EXECUTION
	3.1 FUSE APPLICATIONS
	A. Service Entrance:  Class RK1, fast acting.
	B. Feeders:  Class L, time delay.
	C. Motor Branch Circuits:  Class RK1, time delay.
	D. Other Branch Circuits:  Class RK1, time delay.
	E. Control Circuits:  Class CC, fast acting.

	3.2 INSTALLATION
	A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse.

	3.3 IDENTIFICATION
	A. Install labels complying with requirements for identification specified in Division 26 Section 0553 and indicating fuse replacement information on inside door of each fused switch and adjacent to each fuse block and holder.



	26_4113_Lightning 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 lightning protection for structures, structure elements and building site components.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For air terminals and mounting accessories.
	1. Layout of the lightning protection system, along with details of the components to be used in the installation.
	2. Include indications for use of raceway, data on how concealment requirements will be met, and calculations required by NFPA 780 for bonding of grounded and isolated metal bodies.

	C. Qualification Data:  For qualified Installer and manufacturer.  Include data on listing or certification by UL.
	D. Certification, signed by Contractor, that roof adhesive is approved by manufacturer of roofing material.
	E. Field quality-control reports.
	F. Comply with recommendations in NFPA 780, Annex D, “Inspection and Maintenance of Lightning Protection Systems”, for maintenance of the lightning protection system.
	G. Other Informational Submittals:  Plans showing dimensioned as-built locations of grounding features, including the following:
	1. Ground rods.
	2. Ground loop conductor.


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Certified by UL or LPI as a Master Installer/Designer, trained and approved for installation of units required for this Project.
	B. System Certificate:
	1. UL Master Label.
	2. LPI System Certificate.
	3. UL Master Label Recertification.

	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 780, “Definitions” Article.

	1.5 COORDINATION
	A. Coordinate installation of lightning protection with installation of other building systems and components, including electrical wiring, supporting structures and building materials, metal bodies requiring bonding to lightning protection components...
	B. Coordinate installation of air terminals attached to roof systems with roofing manufacturer and Installer.
	C. Flashings of through-roof assemblies shall comply with roofing manufacturers' specifications.


	PART 2 -  PRODUCTS
	2.1 LIGHTNING PROTECTION SYSTEM COMPONENTS
	A. Comply with UL 96 and NFPA 780.
	B. Roof-Mounted Air Terminals:  NFPA 780, Class II (aluminum/copper) unless otherwise indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers.  Offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. East Coast Lightning Equipment Inc.
	b. ERICO International Corporation.
	c. Harger.
	d. Heary Bros. Lightning Protection Co. Inc.
	e. Independent Protection Co.
	f. Preferred Lightning Protection.
	g. Robbins Lightning, Inc.
	h. Thompson Lightning Protection, Inc.

	3. Air Terminals More than 31T24 Inches31T Long:  With brace attached to the terminal at not less than half the height of the terminal.
	4. Single-Membrane, Roof-Mounted Air Terminals:  Designed specifically for single-membrane roof system materials.  Comply with requirements in Division 07 roofing Sections.

	C. Main and Bonding Conductors:  Copper.
	D. Ground Loop Conductor:  The same size and type as the main conductor except tinned.
	E. Ground Rods:  Copper-clad or Zinc-coated steel, 31T5/8 inch31T in diameter by 31T96 inches31T long.
	F. Heavy-Duty, Stack-Mounted, Lightning Protection Components: Stainless steel, Solid copper, Monel metal or Lead sheathed.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install lightning protection components and systems according to UL96 and NFPA 780.
	B. Install conductors with direct paths from air terminals to ground connections.  Avoid sharp bends.
	C. Conceal the following conductors:
	1. System conductors.
	2. Down conductors.
	3. Interior conductors.
	4. Conductors within normal view of exterior locations at grade within 31T200 feet31T of building.

	D. Cable Connections:  Use crimped or bolted connections for all conductor splices and connections between conductors and other components.  Use exothermic-welded connections in underground portions of the system.
	E. Cable Connections:  Use exothermic-welded connections for all conductor splices and connections between conductors and other components.
	1. Exception:  In single-ply membrane roofing, exothermic-welded connections may be used only below the roof level.

	F. Air Terminals on Single-Ply Membrane Roofing:  Comply with roofing membrane and adhesive manufacturer's written instructions.
	G. Bond extremities of vertical metal bodies exceeding 31T60 feet31T in length to lightning protection components.
	H. Ground Loop:  Install ground-level, potential equalization conductor and extend around the perimeter of the structure of or item indicated.
	1. Bury ground ring not less than 31T24 inches31T from building foundation.
	2. Bond ground terminals to the ground loop.
	3. Bond grounded building systems to the ground loop conductor within 31T12 feet31T of grade level.

	I. Bond lightning protection components with intermediate-level interconnection loop conductors to grounded metal bodies of building at 31T60 foot31T intervals.

	3.2 CORROSION PROTECTION
	A. Do not combine materials that can form an electrolytic couple that will accelerate corrosion in the presence of moisture unless moisture is permanently excluded from junction of such materials.
	B. Use conductors with protective coatings where conditions cause deterioration or corrosion of conductors.

	3.3 FIELD QUALITY CONTROL
	A. Notify Architect at least 48 hours in advance of inspection before concealing lightning protection components.
	B. UL Inspection:  Meet requirements to obtain a UL Master Label for system.
	C. LPI System Inspection:  Meet requirements to obtain an LPI System Certificate.



	26_5600 Exterior Lighting
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Exterior luminaires with lamps and ballasts.
	2. Luminaire-mounted photoelectric relays.
	3. Poles and accessories.


	1.2 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION
	A. Dead Load:  Weight of luminaire and its horizontal and vertical supports and supporting structure, applied as stated in AASHTO LTS-4.
	B. Ice Load:  Load of 30T3 lbf/sq. ft.30T, applied as stated in AASHTO LTS-4.
	C. Wind Load:  Pressure of wind on pole and luminaire, calculated and applied as stated in AASHTO LTS-4.
	1. Wind speed for calculating wind load for poles exceeding 30T50 feet30T in height is 30T110 mph30T.
	2. Wind speed for calculating wind load for poles 30T50 feet30T or less in height is 30T110 mph30T.


	1.3 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 IEEE C2, “National Electrical Safety Code”.
	C. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In Exterior Lighting Device Schedule where titles below are column or row headings that introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:


	2.2 LUMINAIRES, GENERAL REQUIREMENTS
	A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an NRTL acceptable to authorities having jurisdiction.
	B. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.
	C. Metal Parts:  Free of burrs and sharp corners and edges.
	D. Sheet Metal Components:  Corrosion-resistant aluminum, unless otherwise indicated.  Form and support to prevent warping and sagging.
	E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  Provide filter/breather for enclosed luminaires.
	F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	G. Exposed Hardware Material:  Stainless steel.
	H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light distribution to indicated portion of normally illuminated area or field.
	J. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
	1. White Surfaces:  85 percent.
	2. Specular Surfaces:  83 percent.
	3. Diffusing Specular Surfaces:  75 percent.

	K. Lenses and Refractors Gaskets:  Use heat and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested luminaire before shipping.  Where indicated; match finish process and color of pole or support materials.
	M. Factory-Applied Finish for Steel Luminaires:  Color as selected by Owner.  Comply with NAAMM's “Metal Finishes Manual for Architectural and Metal Products”, for recommendations for applying and designating finishes.
	N. Factory-Applied Finish for Aluminum Luminaires:  Color shall be dark bronze.  Comply with NAAMM's “Metal Finishes Manual for Architectural and Metal Products”, for recommendations for applying and designating finishes.

	2.3 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS
	A. Comply with UL 773 or UL 773A.
	B. Contact Relays:  Factory mounted, single throw, designed to fail in the on position, and factory set to turn light unit on at 30T1.5 to 3 fc30T and off at 30T4.5 to 10 fc30T with 15 second minimum time delay.
	1. Relay with locking-type receptacle shall comply with NEMA C136.10.
	2. Adjustable window slide for adjusting on-off set points.


	2.4 FLUORESCENT BALLASTS AND LAMPS
	A. Low-Temperature Ballast Capability:  Rated by its manufacturer for reliable starting and operation of indicated lamp(s) at temperatures 30T0 deg F30T and higher.
	B. Ballast Characteristics:
	1. Power Factor:  90 percent, minimum.
	2. Sound Rating:  A.
	3. Total Harmonic Distortion Rating:  Less than 10 percent.
	4. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, Class P, automatic-reset thermal protection.
	5. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum.
	6. Transient-Voltage Protection:  Comply with IEEE C62.41 Category A or better.

	C. Low-Temperature Lamp Capability:  Rated for reliable starting and operation with ballast provided at temperatures 30T0 deg F30T and higher.
	D. Fluorescent Lamps:  Low-mercury type.  Comply with the EPA’s toxicity characteristic leaching procedure test; shall yield less than 0.2 mg of mercury per liter when tested according to NEMA LL 1.

	2.5 BALLASTS FOR HID LAMPS
	A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction average life.  Include the following features, unless otherwise indicated:
	1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.
	2. Minimum Starting Temperature:  30TMinus 22 deg F30T.
	3. Normal Ambient Operating Temperature:  30T104 deg F30T.
	4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current ratings as recommended by ballast manufacturer.

	B. High-Pressure Sodium Ballasts:  Electromagnetic type with solid-state igniter/starter and capable of open-circuit operation without reduction of average lamp life.  Igniter/starter shall have an average life in pulsing mode of 10,000 hours at an ig...
	1. Instant-Restrike Device:  Integral with ballast, or solid-state potted module, factory installed within fixture and compatible with lamps, ballasts, and mogul sockets up to 150 W.
	a. Restrike Range:  105 to 130 V ac.
	b. Maximum Voltage:  250 V peak or 150 V ac RMS.

	2. Minimum Starting Temperature:  30TMinus 40 deg F30T.


	2.6 HID LAMPS
	A. High-Pressure Sodium Lamps:  ANSI C78.42, CRI 21 (minimum), color temperature 1,900 K, and average rated life of 24,000 hours, minimum.
	B. Metal-Halide Lamps:  ANSI C78.1372, with a minimum CRI 65, and color temperature 4,000 K.
	C. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature 4,000 K.
	D. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and color temperature 4,000 K.

	2.7 POLES AND SUPPORT COMPONENTS, GENERAL REQUIREMENTS
	A. Structural Characteristics:  Comply with AASHTO LTS-4.
	1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without failure, permanent deflection, or whipping in steady winds of speed indicated in Part 1 “Structural Analysis Criteria for Pole Selection”, Article, with a gust factor o...
	2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be used in pole selection strength analysis.

	B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting requirements.  Use stainless-steel fasteners and mounting bolts, unless otherwise indicated.
	C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support components.
	1. Materials:  Shall not cause galvanic action at contact points.
	2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after fabrication, unless stainless-steel items are indicated.
	3. Anchor-Bolt Template:  Plywood or steel.

	D. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  Concrete, reinforcement, and formwork are specified in Division 03 Section 3000.
	E. Power-Installed Screw Foundations:  Factory fabricated by pole manufacturer, with structural steel complying with ASTM A 36/A 36M and hot-dip galvanized according to ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base flange...
	F. Breakaway Supports:  Frangible breakaway supports, tested by an independent testing agency acceptable to authorities having jurisdiction, according to AASHTO LTS-4.

	2.8 STEEL POLES
	A. Poles:  Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 30T46,000 psig30T; 1 piece construction up to 30T40 feet30T in height with access handhole in pole wall.
	1. Shape:  Square, straight.
	2. Mounting Provisions:  Butt flange for bolted mounting on foundation or breakaway support.

	B. Steel Mast Arms:  Single-arm type, continuously welded to pole attachment plate.  Material and finish same as pole.
	C. Brackets for Luminaires:  Detachable, cantilever, without underbrace.
	1. Adapter fitting welded to pole and bracket, then, bolted together with galvanized-steel bolts.
	2. Cross Section:  Tapered oval, with straight tubular end section to accommodate luminaire.
	3. Match pole material and finish.

	D. Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets indicated, and securely fastened to pole top.
	E. Steps:  Fixed steel, with nonslip treads, positioned for 30T15 inch30T vertical spacing, alternating on opposite sides of pole; first step at elevation 30T10 feet30T above finished grade.
	F. Grounding and Bonding Lugs:  Welded 30T1/2 inch30T threaded lug, complying with requirements in Division 26 Section 0526. Listed for attaching grounding and bonding conductors of type and size listed in that Section, and accessible through handhole.
	G. Cable Support Grip:  Wire-mesh type with rotating attachment eye, sized for diameter of cable and rated for a minimum load equal to weight of supported cable times a 5.0 safety factor.
	H. Prime-Coat Finish:  Manufacturer's standard prime-coat finish ready for field painting.
	I. Galvanized Finish:  After fabrication, hot-dip galvanize complying with ASTM A 123/A 123M.
	J. Factory-Painted Finish:  Comply with NAAMM's “Metal Finishes Manual for Architectural and Metal Products”, for recommendations for applying and designating finishes.  Color shall be as selected by Owner.

	2.9 ALUMINUM POLES
	A. Poles:  Seamless, extruded structural tube complying with ASTM B 429, Alloy 6063-T6 with access handhole in pole wall.
	B. Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets indicated, and securely fastened to pole top.
	C. Grounding and Bonding Lugs:  Welded 30T1/2 inch30T threaded lug, complying with requirements in Division 26 Section 0526, listed for attaching grounding and bonding conductors of type and size listed in that Section, and accessible through handhole.
	D. Brackets for Luminaires:  Detachable, with pole and adapter fittings of cast aluminum.  Adapter fitting welded to pole and bracket, then, bolted together with stainless-steel bolts.
	1. Tapered oval cross section, with straight tubular end section to accommodate luminaire.
	2. Finish:  Same as pole.

	E. Prime-Coat Finish:  Manufacturer’s standard prime-coat finish ready for field painting.
	F. Aluminum Finish:  Comply with NAAMM's “Metal Finishes Manual for Architectural and Metal Products”, for recommendations for applying and designating finishes.  Color shall be dark bronze.

	2.10 POLE ACCESSORIES
	A. Base Covers:  Manufacturers’ standard metal units, arranged to cover pole's mounting bolts and nuts.  Finish same as pole.


	PART 3 -  EXECUTION
	3.1 LUMINAIRE INSTALLATION
	A. Install lamps in each luminaire.
	B. Fasten luminaire to the indicated structural supports.
	1. Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.

	C. Adjust luminaires that require field adjustment or aiming. Include adjustment of photoelectric device to prevent false operation of relay by artificial light sources.

	3.2 POLE INSTALLATION
	A. Align pole foundations and poles for optimum directional alignment of luminaires and their mounting provisions on the pole.
	B. Clearances:  Maintain the following minimum horizontal distances of poles from surface and underground features, unless otherwise indicated on Drawings:
	1. Fire Hydrants and Storm Drainage Piping:  30T60 inches30T.
	2. Water, Gas, Electric, Communication, and Sewer Lines:  30T10 feet30T.
	3. Trees:  30T15 feet30T.

	C. Concrete Pole Foundations:  Set anchor bolts according to anchor-bolt templates furnished by pole manufacturer.  Concrete materials, installation, and finishing requirements are specified in Division 03 Section 3000.
	D. Foundation-Mounted Poles:  Mount pole with leveling nuts, and tighten top nuts to torque level recommended by pole manufacturer.
	1. Use anchor bolts and nuts selected to resist seismic forces defined for the application and approved by manufacturer.
	2. Grout void between pole base and foundation.  Use nonshrink or expanding concrete grout firmly packed to fill space.
	3. Install base covers, unless otherwise indicated.
	4. Use a short piece of 30T1/2 inch30T diameter pipe to make a drain hole through grout.  Arrange to drain condensation from interior of pole.

	E. Embedded Poles with Tamped Earth Backfill:  Set poles to depth below finished grade indicated on Drawings, but not less than one-sixth of pole height.
	1. Dig holes large enough to permit use of tampers in the full depth of hole.
	2. Backfill in 30T6 inch30T layers and thoroughly tamp each layer so compaction of backfill is equal to or greater than 95% density.

	F. Embedded Poles with Concrete Backfill:  Set poles in augered holes to depth below finished grade indicated on Drawings, but not less than one-sixth of pole height.
	1. Make holes the diameter shown in concrete details per drawings.
	2. Fill augered hole around pole with air-entrained concrete having a minimum compressive strength of 30T3,000 psi30T at 28 days, and finish in a dome above finished grade.
	3. Use a short piece of 30T1/2 inch30T diameter pipe to make a drain hole through concrete dome.  Arrange to drain condensation from interior of pole.
	4. Cure concrete a minimum of 72 hours before performing work on pole.

	G. Poles and Pole Foundations Set in Concrete Paved Areas:  Install poles with minimum of 30T6 inch30T wide, unpaved gap between the pole or pole foundation and the edge of adjacent concrete slab.  Fill unpaved ring with pea gravel Insert material to ...
	H. Raise and set poles using web fabric slings (not chain or cable).

	3.3 CORROSION PREVENTION
	A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a dissimilar metal, protect aluminum by insulating fittings or treatment.
	B. Steel Conduits:  Comply with Division 26 Section “Raceway and Boxes for Electrical Systems”. In concrete foundations, wrap conduit with 30T0.010 inch30T thick, pipe-wrapping plastic tape applied with a 50 percent overlap.

	3.4 GROUNDING
	A. Ground metal poles and support structures according to Division 26 Section 0526 and Division 26, Section 4113 as appropriate.
	1. Install grounding electrode for each pole, unless otherwise indicated.
	2. Install grounding conductor pigtail in the base for connecting luminaire to grounding system.

	B. Ground nonmetallic poles and support structures according to Division 26 Section 0526.
	1. Install grounding electrode for each pole.
	2. Install grounding conductor and conductor protector.
	3. Ground metallic components of pole accessories and foundations.




	27_0500 COMMON WORK RESULTS FOR COMMUNICATIONS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Sleeves for pathways and cables.
	2. Sleeve seals.
	3. Grout.
	4. Common communications installation requirements.



	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR PATHWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A53/A53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends, painted or dipped.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated “wall pipe”, equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 30T50 inches30T and no side more than 30T16 inches30T, thickness shall be 30T0.052 inch30T.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 30T50 inches30T and 1 or more sides equal to, or more than, 30T16 inches30T, thickness shall be 30T0.138 inch30T.



	2.2 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and pathway or cable.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable product by one of the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.

	3. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of pathway or cable.
	4. Pressure Plates:  Plastic.  Include two for each sealing element.
	5. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.3 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic fine aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30 minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with NEC 110.26(E).
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both communications equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference ...
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS
	A. Communications penetrations occur when pathways, cables, wireways, or cable trays penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Use pipe sleeves for penetrations of fire-rated floor and wall assemblies unless penetration arrangement requires rectangular sleeved opening.
	C. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	D. Cut sleeves to length for mounting flush with both surfaces of walls.
	E. Extend sleeves installed in floors 30T2 inches30T above finished floor level.
	F. Size pipe sleeves to provide 30T1/4 inch30T annular clear space between sleeve and pathway or cable, unless indicated otherwise.
	G. Seal space outside of sleeves with grout for penetrations of concrete and masonry.
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	H. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pathway and cable penetrations.  Install sleeves and seal pathway and cable penetration sleeves with firestop materials.

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal Fire-Rated exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for pathway or cable material and size.  Position pathway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between pathway or cable and ...

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for communications installations to restore original fire-resistance rating of assembly as indicated in NEC 300.21.



	27_1300 COMMUNICATIONS BACKBONE CABLING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pathways.
	2. UTP cable.
	3. STP cabling
	4. Fiber Optic cabling.
	5. Cable connecting hardware, patch panels, and cross-connects.
	6. Cabling identification products.

	B. Related Sections:
	1. Division 27 Section 1500 – COMMUNICATIONS HORIZONTAL CABLING for voice and data cabling associated with system panels and devices.


	1.2 BACKBONE CABLING DESCRIPTION
	A. Backbone cabling system shall provide interconnections between communications equipment rooms, main terminal space, and entrance facilities in the telecommunications cabling system structure.  Cabling system consists of backbone cables, intermediat...
	B. Backbone cabling cross-connects may be located in communications equipment rooms or at entrance facilities.  Bridged taps and splitters shall not be used as part of backbone cabling.

	1.3 PERFORMANCE REQUIREMENTS
	A. General Performance:  Backbone cabling system shall comply with transmission standards in TIA/EIA-568-B.1, when tested according to test procedures of this standard.

	1.4 QUALITY ASSURANCE
	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. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.
	C. Grounding:  Comply with ANSI-J-STD-607-A.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Test each pair of UTP cable for open and short circuits.
	B. Test each pair of STP cable for open and short circuits.
	C. Test each fiber strand of fiber optic cable for open and short circuits.


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. Cable Support:  NRTL labeled for support of Category 6 cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	B. Cable Trays:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cable Management Solutions, Inc.
	b. Cablofil Inc.
	c. Cooper B-Line, Inc.
	d. Cope - Tyco/Allied Tube & Conduit.
	e. GS Metals Corp.

	2. Cable Tray Material:  Metal, suitable for indoors, and protected against corrosion by electroplated zinc galvanizing, complying with ASTM B 633, Type 1, not less than 30T0.000472 inches30T thick.
	a. Basket Cable Trays:  30T6 inches30T wide and 30T2 inches30T deep.  Wire mesh spacing shall not exceed 30T2 by 4 inches30T.
	b. Trough Cable Trays:  Nominally 30T6 inches30T wide.
	c. Ladder Cable Trays:  Nominally 30T18 inches30T wide, and a rung spacing of 30T12 inches30T.
	d. Channel Cable Trays:  One-piece construction, nominally 30T4 inches30T wide.  Slot spacing shall not exceed 30T4 and 1/2 inches30T o.c.
	e. Solid-Bottom Cable Trays:  One-piece construction, nominally 30T12 inches30T wide.  Provide without solid covers.


	C. Conduit and Boxes:  Comply with requirements in Division 26 Section 0533.
	1. Outlet boxes shall be no smaller than 30T2 inches30T wide, 30T3 inches30T high, and 30T2 and 1/2 inches30T deep.


	2.2 BACKBOARDS
	A. Backboards:  Plywood, 30Texterior grade Douglas Fir,30T treated with fire retardant material,30T 3/4 by 48 by 96 inches, finished on one side30T.  Prime paint all surfaces and edges and finish paint the front with light grey enamel.

	2.3 UTP CABLE
	A. Description:  100 ohm, 100 pair UTP, formed into 25 pair binder groups covered with a thermoplastic jacket and overall metallic shield.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA/EIA-568-B.1 for performance specifications.
	3. Comply with TIA/EIA-568-B.2.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:
	a. Communications, General Purpose:  Type CM or CMG.
	b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262.
	c. Communications, Riser Rated:  Type CMR, complying with UL 1666.
	d. Communications, Limited Purpose:  Type CMX.
	e. Multipurpose:  Type MP or MPG.
	f. Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262.
	g. Multipurpose, Riser Rated:  Type MPR, complying with UL 1666.



	2.4 UTP CABLE HARDWARE
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. American Technology Systems Industries, Inc.
	2. Dynacom Corporation.
	3. Hubbell Premise Wiring.
	4. KRONE Incorporated.
	5. Leviton Voice & Data Division.
	6. Molex Premise Networks; a division of Molex, Inc.
	7. Nordex/CDT; a subsidiary of Cable Design Technologies.
	8. Panduit Corp.
	9. Siemon Co. (The).
	10. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

	B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	C. Connecting Blocks:  110-style IDC for Category 6.  Provide blocks for the number of cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs and jacks where indicated.
	D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and permit interconnection between cables.
	1. Number of Terminals per Field:  One for each conductor in assigned cables.

	E. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	1. Number of Jacks per Field:  One for each four pair UTP cable indicated.

	F. Jacks and Jack Assemblies:  Modular, color-coded, eight position modular receptacle units with integral IDC-type terminals.
	G. Patch Cords:  Factory-made, 4 pair cables in 30T36 inch30T lengths; terminated with 8 position modular plug at each end.
	1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure Category 6 performance.  Patch cords shall have latch guards to protect against snagging.
	2. Patch cords shall have color-coded boots for circuit identification.


	2.5 CAT6 STP CABLE
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Alpha.
	2. Belden CDT Inc.; Electronics Division.
	3. Mohawk; a division of Belden CDT.
	4. Hyperline.
	5. Commscope.
	6. Superior Essex.
	7. Berk-Tek.

	B. Description:  23 AWG Solid Bare copper insulated conductors, assembled with four tightly twisted pairs with an internal separator, overall foil and drain shield, and overall jacket.
	1. Comply with ISO/IEC11801 CAT 6 cable requirements.
	2. Comply with TIA/EIA-568-B.1CAT 6 for performance specifications.
	3. Comply with TIA/EIA-568-B.2 CAT6.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:
	a. Communications, Non-Plenum Rated:  Type CMR.
	b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262.



	2.6 CAT6 STP CABLE HARDWARE
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. American Technology Systems Industries, Inc.
	2. Dynacom Corporation.
	3. Hubbell Premise Wiring.
	4. KRONE Incorporated.
	5. Leviton Voice & Data Division.
	6. Molex Premise Networks; a division of Molex, Inc.
	7. Nordex/CDT; a subsidiary of Cable Design Technologies.
	8. Panduit Corp.
	9. Siemon Co. (The).
	10. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

	B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher suitable for terminating...
	C. Connecting Blocks:  110-style IDC for Category 6.  Provide blocks for the number of cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs and jacks where indicated.  Connecting blocks shall be suita...
	D. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with integral IDC-type terminals.  Jacks and jack assemblies shall be rated at the same category or higher and suitable for shielded cable.

	2.7 OPTICAL FIBER CABLE
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Berk-Tek; a Nexans company.
	2. CommScope, Inc.
	3. Corning Cable Systems.
	4. General Cable Technologies Corporation.
	5. Mohawk; a division of Belden CDT.
	6. Nordex/CDT; a subsidiary of Cable Design Technologies.
	7. Optical Connectivity Solutions Division; Emerson Network Power.
	8. Superior Essex Inc.
	9. SYSTIMAX Solutions; a CommScope, Inc. brand.
	10. 3M.
	11. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

	B. Description:  Single mode, 9/125 micrometer, 12 fiber, 24 fiber and 48 fiber, tight buffer, optical fiber cable.
	1. Comply with ICEA S-83-596 for mechanical properties.
	2. Comply with ICEA S-87-640 for outside plant.
	3. Comply with TIA/EIA-568-B.3 for performance specifications.
	4. Comply with TIA/EIA-492AAAA-A for detailed specifications.
	5. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444, UL 1651, and NFPA 70 for the following types:
	a. General Purpose, Nonconductive:  Type OFN, OFNR or OFNP.
	b. Plenum Rated, Nonconductive:  Type OFNP, complying with NFPA 262.
	c. Riser Rated, Nonconductive:  Type OFNR, complying with UL 1666.
	d. General Purpose, Conductive:  Type OFC, OFCR or OFCP.
	e. Plenum Rated, Conductive:  Type OFCP, complying with NFPA 262.
	f. Riser Rated, Conductive:  Type OFCR, complying with UL 1666.

	6. Conductive cable shall be steel armored type.
	7. Maximum Attenuation; 1.5 dB/km at 1,300 nm and 1,550 nm.

	C. Jacket:
	1. Jacket Color:  Yellow for 9/125 micrometer cable.
	2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-598-B.
	3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 30T40 inches30T.

	D. Description:  Multimode, 50/125 micrometer, 12 fiber and 24 fiber, tight buffer, optical fiber cable.
	1. Comply with ICEA S-83-596 for mechanical properties.
	2. Comply with ICEA S-87-640 for outside plant.
	3. Comply with TIA/EIA-568-B.3 for performance specifications.
	4. Comply with TIA/EIA-492AAAA-A for detailed specifications.
	5. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444, UL 1651, and NFPA 70 for the following types:
	a. General Purpose, Nonconductive:  Type OFN, OFNR or OFNP.
	b. Plenum Rated, Nonconductive:  Type OFNP, complying with NFPA 262.
	c. Riser Rated, Nonconductive:  Type OFNR, complying with UL 1666.
	d. General Purpose, Conductive:  Type OFC, OFCR or OFCP.
	e. Plenum Rated, Conductive:  Type OFCP, complying with NFPA 262.
	f. Riser Rated, Conductive:  Type OFCR, complying with UL 1666.

	6. Conductive cable shall be steel armored type.
	7. Maximum Attenuation:  3.50 dB/km at 850 nm; 1.5 dB/km at 1,300 nm.
	8. Minimum Modal Bandwidth:  160 MHz-km at 850 nm; 500 MHz-km at 1,300 nm.

	E. Jacket:
	1. Jacket Color:  Orange for 50/125 micrometer cable.
	2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-598-B.
	3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 30T40 inches.


	2.8 OPTICAL FIBER CABLE HARDWARE
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. ADC.
	2. American Technology Systems Industries, Inc.
	3. Berk-Tek; a Nexans company.
	4. Corning Cable Systems.
	5. Dynacom Corporation.
	6. Hubbell Premise Wiring.
	7. Molex Premise Networks; a division of Molex, Inc.
	8. Nordex/CDT; a subsidiary of Cable Design Technologies.
	9. Optical Connectivity Solutions Division; Emerson Network Power.
	10. Siemon Co. (The).

	B. Cross-Connects and Patch Panels:  Modular panels housing multiple-numbered, duplex cable connectors.
	1. Number of Connectors per Field:  One for each fiber of cable or cables assigned to field, plus spares and blank positions adequate to suit specified expansion criteria.

	C. Patch Cords:  Factory-made, dual-fiber cables in 30T36 inch30T lengths.
	D. Cable Connecting Hardware:
	1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12.  Comply with TIA/EIA-568-B.3.
	2. Quick-connect, simplex and duplex, Type SC, Type ST, Type LC or Type MT-RJ connectors.  Insertion loss not more than 0.75 dB.
	3. Type SFF connectors may be used in termination racks, panels, and equipment packages.
	4. Single mode LED or Laser optimized for 9 micron fiber.


	2.9 GROUNDING
	A. Comply with requirements in Division 26 Section 0526, for grounding conductors and connectors.
	B. Comply with ANSI-J-STD-607-A.

	2.10 IDENTIFICATION PRODUCTS
	A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.

	2.11 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.
	C. Factory test UTP cables according to TIA/EIA-568-B.2.
	D. Factory test multimode optical fiber cables according to TIA/E1A-526-14-A and TIA/EIA-568-B.3
	E. Factory-sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test shall test the frequency response or attenuation over frequency, of a cable by generating a voltage whose frequency is varied through the specified frequency range an...
	F. Cable will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 ENTRANCE FACILITIES
	A. Coordinate backbone cabling with the protectors and demarcation point provided by communications service provider.

	3.2 WIRING METHODS
	A. Wiring Method:  Install cables in raceways and cable trays except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces, in attics, and in gypsum board partitions where unenclosed wiring method may be used.  Conceal...
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Comply with requirements for raceways and boxes specified in Division 26 Section 0533.

	B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:  Bundle, lace, and train cables within enclosures neatly.  Connect to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.

	3.3 INSTALLATION OF PATHWAYS
	A. Cable Trays:  Comply with NEMA VE 2 and TIA/EIA-569-A.
	B. Drawings indicate general arrangement of pathways and fittings.
	C. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends between pull points.
	D. Comply with requirements in Division 26 Section 0533, for installation of conduits and wireways.
	E. Install manufactured conduit sweeps and long-radius elbows whenever possible.
	F. Pathway Installation in Communications Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood is installed, or in the corner of room where multiple sheets of plywood are installed around perimeter walls of room.
	2. Install cable trays to route cables if conduits cannot be located in these positions.
	3. Secure conduits to backboard when entering room from overhead.
	4. Extend conduits 30T3 inches30T above finished floor.
	5. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.

	G. Backboards:  Install backboards with 30T96 inch30T dimension vertical.  Butt adjacent sheets tightly, and form smooth gap-free corners and joints.
	H. Backboard maybe cut as necessary to mount devices.  Fire rating and manufacturer label must be retained.
	I. Do not paint over manufacturer label.

	3.4 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Comply with TIA/EIA-568-B.1.
	2. Comply with BICSI ITSIM, Ch. 6, “Cable Termination Practices”.
	3. Install 110-style IDC termination hardware unless otherwise indicated.
	4. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, cross-connects, and patch panels.
	5. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30T30 inches30T and not more than 30T6 inches30T from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	6. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to smaller radii than minimums recommended by manufacturer.
	7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, “Cabling Termination Practices”, Chapter.  Use lacing bars and distribution spools.
	8. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	9. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	10. In the communications equipment room, install a 30T10 foot30T long service loop on each end of cable.
	11. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, “Pulling Cable”.  Monitor cable pull tensions.

	C. UTP/STP Cable Installation:
	1. Comply with TIA/EIA-568-B.2.
	2. Do not untwist UTP cables more than 30T1/2 inch30T from the point of termination to maintain cable geometry.

	D. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend UTP cable not in a wireway or pathway, a minimum of 30T8 inches30T above ceilings by cable supports not more than 30T60 inches30T apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	E. Installation of Cable Routed Exposed under Raised Floors:
	1. Install plenum-rated cable only.
	2. Install cabling after the flooring system has been installed in raised floor areas.
	3. For cable exceeding 6 feet long, Coil slack below each feed point, preferably in the floor.  Coil shall be no less than 12 inches in diameter and neatly secured using a zip tie or equivalent.

	F. Group connecting hardware for cables into separate logical fields.
	G. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating up to 5 kVA:  A minimum of 30T6 inches30T.
	b. Electrical Equipment Rating More Than 5 kVA:  A minimum of 30T12 inches30T.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating up to 5 kVA:  A minimum of 30T6 inches30T.
	b. Electrical Equipment Rating More Than 5 kVA:  A minimum of 30T12 inches30T.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating up to 5 kVA:  No requirement.
	b. Electrical Equipment Rating More Than 5 kVA:  A minimum of 30T6 inches30T.

	5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 30T48 inches30T.
	6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 30T6 inches30T.


	3.5 FIRESTOPPING
	A. Comply with TIA/EIA-569-A, Annex A, “Firestopping”.
	B. Comply with BICSI TDMM, “Firestopping Systems”, Article.

	3.6 GROUNDING
	A. Install grounding according to BICSI TDMM, “Grounding, Bonding, and Electrical Protection”, Chapter.
	B. Comply with ANSI-J-STD-607-A.
	C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 30T2 inch30T clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 2 AWG grounding electrode conductor from gro...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.

	3.7 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Division 26 Section 0553.
	1. Administration Class:  1.
	2. Color-code cross-connect fields and apply colors to voice and data service backboards, connections, covers, and labels.

	B. For fire-resistant plywood, do not paint over manufacturer's label.
	C. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 level of administration including optional identification requirements of this standard.
	D. Cable Schedule:  Install in a prominent location in each equipment room and wiring closet.  List incoming and outgoing cables and their designations, origins, and destinations.  Protect with rigid frame and clear plastic cover.  Furnish an electron...
	E. Cable and Wire Identification:
	1. Label each cable within 30T4 inches30T of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at device if color of wire is consistent with associated wire connected and numbered within panel or cabinet.
	3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable at intervals not exceeding 30T15 feet30T.
	4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
	a. Individually number the wiring conductors connected to terminal strips and identify each cable or wiring group being extended from a panel or cabinet to a building-mounted device with name and number of particular device as shown.
	b. Label each unit and field within distribution racks and frames.

	5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label each connector and each discrete unit of cable-terminating and connecting hardware.  Where similar jacks and plugs are used for both voice and data communication c...

	F. Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with cable jacket color but still complies with requirements in TIA/EIA 606-A, for the following:
	1. Cables use flexible vinyl or polyester that flexes as cables are bent.


	3.8 FIELD QUALITY CONTROL
	A. Verifications:
	1. Visually verify UTP/STP jacket materials for NRTL certification markings.  Verify cabling terminations in communications equipment rooms for compliance with color-coding for pin assignments, and verify cabling connections for compliance with TIA/EI...
	2. Visually verify cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
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	SECTION 37-15000 COMMUNICATIONS HORIZONTAL CABLING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pathways.
	2. UTP cabling.
	3. STP cabling.
	4. Fiber Optic cabling.
	5. RG-6 Coaxial cable.
	6. Multiuser telecommunications outlet assemblies.
	7. Cable connecting hardware, patch panels, and cross-connects.
	8. Telecommunications outlet/connectors.
	9. Cabling system identification products.

	B. Related Sections:
	1. Division 27 Section 1300 – COMMUNICATIONS BACKBONE CABLING for voice and data cabling associated with system panels and devices.


	1.2 DEFINITIONS
	A. Basket Cable Tray:  A fabricated structure consisting of wire mesh bottom and side rails.
	B. BICSI:  Building Industry Consulting Service International.
	C. Channel Cable Tray:  A fabricated structure consisting of a one-piece, ventilated-bottom or solid-bottom channel.
	D. Consolidation Point:  A location for interconnection between horizontal cables extending from building pathways and horizontal cables extending into furniture pathways.
	E. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection or cross-connection.
	F. EMI:  Electromagnetic interference.
	G. IDC:  Insulation displacement connector.
	H. Ladder Cable Tray:  A fabricated structure consisting of two longitudinal side rails connected by individual transverse members (rungs).
	I. LAN:  Local area network.
	J. MUTOA:  Multiuser telecommunications outlet assembly, a grouping in one location of several telecommunications outlet/connectors.
	K. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet cable terminates.
	L. Solid-Bottom or Nonventilated Cable Tray:  A fabricated structure consisting of longitudinal side rails and a bottom without ventilation openings.
	M. Trough or Ventilated Cable Tray:  A fabricated structure consisting of longitudinal side rails and a bottom having openings for the passage of air.
	N. UTP:  Unshielded twisted pair.
	O. STP:  Shielded twisted pair.

	1.3 HORIZONTAL CABLING DESCRIPTION
	A. Horizontal cable and its connecting hardware provide the means of transporting signals between the telecommunications outlet/connector and the horizontal cross-connect located in the communications equipment room.  This cabling and its connecting h...
	1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors be installed for each work area.
	2. Horizontal cabling shall contain no more that one transition point or consolidation point between the horizontal cross-connect and the telecommunications outlet/connector.
	3. Bridged taps and splices shall not be installed in the horizontal cabling.
	4. Splitters shall not be installed as part of the optical fiber cabling.

	B. A work area is approximately 29T100 sq. ft.29T, and includes the components that extend from the telecommunications outlet/connectors to the station equipment.
	C. The maximum allowable horizontal cable length is 29T295 feet29T.  This maximum allowable length does not include an allowance for the length of 29T16 feet29T to the workstation equipment.  The maximum allowable length does not include an allowance ...

	1.4 PERFORMANCE REQUIREMENTS
	A. General Performance:  Horizontal cabling system shall comply with transmission standards in TIA/EIA-568-B.1, when tested according to test procedures of this standard.

	1.5 QUALITY ASSURANCE
	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. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.
	C. Grounding:  Comply with ANSI-J-STD-607-A.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy leve...

	1.7 COORDINATION
	A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's telecommunications and LAN equipment and service suppliers.
	B. Coordinate telecommunications outlet/connector locations with location of power receptacles at each work area.


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. General Requirements:  Comply with TIA/EIA-569-A.
	B. Cable Support:  NRTL labeled for support of Category 6 cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	C. Cable Trays:
	1. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cable Management Solutions, Inc.
	b. Cablofil Inc.
	c. Cooper B-Line, Inc.
	d. Cope - Tyco/Allied Tube & Conduit.
	e. GS Metals Corp.

	2. Cable Tray Materials:  Metal, suitable for indoors, and protected against corrosion by hot-dip galvanizing, complying with ASTM A 123/A 123M, Grade 0.55, not less than 29T0.002165 inch29T thick.
	a. Basket Cable Trays:  29T6 inches29T wide and 29T2 inches29T deep.  Wire mesh spacing shall not exceed 29T2 by 4 inches29T.
	b. Trough Cable Trays:  Nominally 29T6 inches29T wide.
	c. Ladder Cable Trays:  Nominally 29T18 inches29T wide, and a rung spacing of 29T12 inches29T.
	d. Channel Cable Trays:  One-piece construction, nominally 29T4 inches29T wide.  Slot spacing shall not exceed 29T4 and 1/2 inches29T o.c.
	e. Solid-Bottom Cable Trays:  One-piece construction, nominally 29T12 inches29T wide.  Provide with solid covers.


	D. Conduit and Boxes:  Comply with requirements in Division 26 Section “Raceway and Boxes for Electrical Systems”.
	1. Outlet boxes shall be no smaller than 29T2 inches29T wide, 29T3 inches29T high, and 29T2 and 1/2 inches29T deep.


	2.2 BACKBOARDS
	A. Backboards:  Plywood, fire-retardant treated,29T 3/4 by 48 by 96 inches29T.

	2.3 UTP CABLE
	A. Description:  100 ohm, 4 pair UTP, formed into 25 pair, binder groups covered with a blue thermoplastic jacket.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA/EIA-568-B.1 for performance specifications.
	3. Comply with TIA/EIA-568-B.2, Category 6.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:
	a. Communications, General Purpose:  Type CM, MP, MPP, CMP, MPR, or CMR.
	b. Communications, Plenum Rated:  Type CMP or MPP, complying with NFPA 262.
	c. Communications, Riser Rated:  Type CMR or MPR, complying with UL 1666.
	d. Communications, Limited Purpose:  Type CMX.
	e. Multipurpose:  Type MP, MPP or MPR.
	f. Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262.
	g. Multipurpose, Riser Rated:  Type MPR, complying with UL 1666.



	2.4 UTP CABLE HARDWARE
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. American Technology Systems Industries, Inc.
	2. Dynacom Corporation.
	3. Hubbell Premise Wiring.
	4. KRONE Incorporated.
	5. Leviton Voice & Data Division.
	6. Molex Premise Networks; a division of Molex, Inc.
	7. Nordex/CDT; a subsidiary of Cable Design Technologies.
	8. Panduit Corp.
	9. Siemon Co. (The).
	10. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

	B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	C. Connecting Blocks:  110-style IDC for Category 6.  Provide blocks for the number of cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs and jacks where indicated.
	D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and permit interconnection between cables.
	1. Number of Terminals per Field:  One for each conductor in assigned cables.

	E. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	1. Number of Jacks per Field:  One for each four pair UTP cable indicated.

	F. Jacks and Jack Assemblies:  Modular, color-coded, eight position modular receptacle units with integral IDC-type terminals.
	G. Patch Cords:  Factory-made, four pair cables in 29T36 inch29T lengths; terminated with eight-position modular plug at each end.
	1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure Category 6 performance.  Patch cords shall have latch guards to protect against snagging.
	2. Patch cords shall have color-coded boots for circuit identification.


	2.5 STP CABLE
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Alpha.
	2. Belden CDT Inc.; Electronics Division.
	3. Mohawk; a division of Belden CDT.
	4. Hyperline.
	5. Commscope.
	6. Superior Essex.
	7. Berk-Tek.

	B. Description:  23 AWG Solid Bare copper insulated conductors, assembled with four tightly twisted pairs with an internal separator, overall foil and drain shield, and overall jacket.
	1. Comply with ISO/IEC11801 CAT 6 cable requirements.
	2. Comply with TIA/EIA-568-B.1CAT 6 for performance specifications.
	3. Comply with TIA/EIA-568-B.2 CAT6.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:
	a. Communications, Non-Plenum Rated:  Type CMR.
	b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262.



	2.6 STP CABLE HARDWARE
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. American Technology Systems Industries, Inc.
	2. Dynacom Corporation.
	3. Hubbell Premise Wiring.
	4. KRONE Incorporated.
	5. Leviton Voice & Data Division.
	6. Molex Premise Networks; a division of Molex, Inc.
	7. Nordex/CDT; a subsidiary of Cable Design Technologies.
	8. Panduit Corp.
	9. Siemon Co. (The).
	10. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

	B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	C. Connecting Blocks:  110-style IDC for Category 6.  Provide blocks for the number of cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs and jacks where indicated.
	D. Jacks and Jack Assemblies:  Modular, color-coded, eight position modular receptacle units with integral IDC-type terminals.

	2.7 OPTICAL FIBER CABLE
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Berk-Tek; a Nexans company.
	2. CommScope, Inc.
	3. Corning Cable Systems.
	4. General Cable Technologies Corporation.
	5. Mohawk; a division of Belden CDT.
	6. Nordex/CDT; a subsidiary of Cable Design Technologies.
	7. Optical Connectivity Solutions Division; Emerson Network Power.
	8. Superior Essex Inc.
	9. SYSTIMAX Solutions; a CommScope, Inc. brand.
	10. 3M.
	11. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

	B.    Description:  Single mode, 9/125 micrometer, 12 fiber, 24 fiber and 48 fiber, tight buffer, optical fiber cable.
	1. Comply with ICEA S-83-596 for mechanical properties.
	2. Comply with ICEA S-87-640 for outside plant.
	3. Comply with TIA/EIA-568-B.3 for performance specifications.
	4. Comply with TIA/EIA-492AAAA-A for detailed specifications.
	5. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444, UL 1651, and NFPA 70 for the following types:
	a. General Purpose, Nonconductive:  Type OFN, OFNR or OFNP.
	b. Plenum Rated, Nonconductive:  Type OFNP, complying with NFPA 262.
	c. Riser Rated, Nonconductive:  Type OFNR, complying with UL 1666.
	d. General Purpose, Conductive:  Type OFC, OFCR or OFCP.
	e. Plenum Rated, Conductive:  Type OFCP, complying with NFPA 262.
	f. Riser Rated, Conductive:  Type OFCR, complying with UL 1666.

	6. Conductive cable shall be steel armored type.
	7. Maximum Attenuation; 1.5 dB/km at 1,300 nm and 1,550 nm.

	C. Jacket:
	1. Jacket Color:  Yellow for 9/125 micrometer cable.
	2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-598-B.
	3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 29T40 inches29T.

	D. Description:  Multimode, 50/125 micrometer, 12 fiber and 24 fiber, tight buffer, optical fiber cable.
	1. Comply with ICEA S-83-596 for mechanical properties.
	2. Comply with ICEA S-87-640 for outside plant.
	3. Comply with TIA/EIA-568-B.3 for performance specifications.
	4. Comply with TIA/EIA-492AAAA-A for detailed specifications.
	5. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444, UL 1651, and NFPA 70 for the following types:
	a. General Purpose, Nonconductive:  Type OFN, OFNR or OFNP.
	b. Plenum Rated, Nonconductive:  Type OFNP, complying with NFPA 262.
	c. Riser Rated, Nonconductive:  Type OFNR, complying with UL 1666.
	d. General Purpose, Conductive:  Type OFC, OFCR or OFCP.
	e. Plenum Rated, Conductive:  Type OFCP, complying with NFPA 262.
	f. Riser Rated, Conductive:  Type OFCR, complying with UL 1666.

	6. Conductive cable shall be steel armored type.
	7. Maximum Attenuation:  3.50 dB/km at 850 nm; 1.5 dB/km at 1,300 nm.
	8. Minimum Modal Bandwidth:  160 MHz-km at 850 nm; 500 MHz-km at 1,300 nm.

	E. Jacket:
	1. Jacket Color:  Orange for 50/125 micrometer cable.
	2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-598-B.
	3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 29T40 inches29T.


	2.8 OPTICAL FIBER CABLE HARDWARE
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. ADC.
	2. American Technology Systems Industries, Inc.
	3. Berk-Tek; a Nexans company.
	4. Corning Cable Systems.
	5. Dynacom Corporation.
	6. Hubbell Premise Wiring.
	7. Molex Premise Networks; a division of Molex, Inc.
	8. Nordex/CDT; a subsidiary of Cable Design Technologies.
	9. Optical Connectivity Solutions Division; Emerson Network Power.
	10. Siemon Co. (The).

	B. Cross-Connects and Patch Panels:  Modular panels housing multiple-numbered, duplex cable connectors.
	1. Number of Connectors per Field:  One for each fiber of cable or cables assigned to field, plus spares and blank positions adequate to suit specified expansion criteria.

	C. Patch Cords:  Factory-made, dual-fiber cables in 29T36 inch29T lengths.
	D. Cable Connecting Hardware:
	1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12.  Comply with TIA/EIA-568-B.3.
	2. Quick-connect, simplex and duplex, Type SC, Type ST, Type LC or Type MT-RJ connectors.  Insertion loss not more than 0.75 dB.
	3. Type SFF connectors may be used in termination racks, panels, and equipment packages.
	4. Single mode LED or Laser optimized for 9 micron fiber.


	2.9 COAXIAL CABLE
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Alpha Wire Company.
	2. Belden CDT Inc.; Electronics Division.
	3. Coleman Cable, Inc.
	4. CommScope, Inc.
	5. Draka USA.

	B. Cable Characteristics:  Broadband type, recommended by cable manufacturer specifically for broadband data transmission applications.  Coaxial cable and accessories shall have 75 ohm nominal impedance with a return loss of 20 dB maximum from 7 to 80...
	C. RG-6/U:  NFPA 70, Type CATV or CM.
	1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.
	2. Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum braid.
	3. Jacketed with black PVC or PE.
	4. Suitable for indoor installations.

	D. NFPA and UL compliance, listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 1655 and with NFPA 70 “Radio and Television Equipment”, and “Community Antenna Television and Radio Distribution”, Articles.  T...
	1. CATV Cable:  Type CATV, CATVP or CATVR.
	2. CATV Plenum Rated:  Type CATVP, complying with NFPA 262.
	3. CATV Riser Rated:  Type CATVR; or CATVP, CATVR, or CATV, complying with UL 1666.
	4. CATV Limited Rating:  Type CATVX.


	2.10 COAXIAL CABLE HARDWARE
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Aim Electronics; a brand of Emerson Electric Co.
	2. Leviton Voice & Data Division.
	3. Siemon Co. (The).

	B. Coaxial-Cable Connectors:  Type BNC, 75 ohms.

	2.11 CONSOLIDATION POINTS
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. American Technology Systems Industries, Inc.
	2. Chatsworth Products, Inc.
	3. Dynacom Corporation.
	4. Hubbell Premise Wiring.
	5. Molex Premise Networks; a division of Molex, Inc.
	6. Nordex/CDT; a subsidiary of Cable Design Technologies.
	7. Ortronics, Inc.
	8. Panduit Corp.
	9. Siemon Co. (The).

	B. Description:  Consolidation points shall comply with requirements for cable connecting hardware.
	1. Number of Terminals per Field:  One for each conductor in assigned cables.
	2. Number of Connectors per Field:
	a. One for each four pair UTP/STP cable indicated.
	b. One for each four pair conductor group of indicated cables, plus 25 percent spare positions.

	3. Mounting:  Wall.
	4. NRTL listed as complying with UL 50 and UL 1863.
	5. When installed in plenums used for environmental air, NRTL listed as complying with UL 2043.


	2.12 MULTIUSER TELECOMMUNICATIONS OUTLET ASSEMBLY (MUTOA)
	A. Available Manufacturers:  Subject to compliance with requirements, Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are n...
	1. Chatsworth Products, Inc.
	2. Hubbell Premise Wiring.
	3. Molex Premise Networks; a division of Molex, Inc.
	4. Nordex/CDT; a subsidiary of Cable Design Technologies.
	5. Ortronics, Inc.
	6. Panduit Corp.
	7. Siemon Co. (The).

	B. Description:  MUTOAs shall meet the requirements for cable connecting hardware.
	1. Number of Terminals per Field:  One for each conductor in assigned cables.
	2. Number of Connectors per Field:
	a. One for each four pair UTP cable indicated.
	b. One for each four pair conductor group of indicated cables, plus 25 percent spare positions.

	3. Mounting:  Wall.
	4. NRTL listed as complying with UL 50 and UL 1863.
	5. Label shall include maximum length of work area cords, based on TIA/EIA-568-B.1.
	6. When installed in plenums used for environmental air, NRTL listed as complying with UL 2043.


	2.13 TELECOMMUNICATIONS OUTLET/CONNECTORS
	A. Jacks:  100 ohm, balanced, twisted-pair connector; four pair, eight position modular.  Comply with TIA/EIA-568-B.1.
	B. Workstation Outlets:  Two-port-connector assemblies mounted in multi-gang faceplate.
	1. Plastic Faceplate:  High-impact plastic.  Coordinate color with Division 26 Section 2726.
	2. Metal Faceplate:  Stainless steel, complying with requirements in Division 26 Section 2726.
	3. For use with snap-in jacks accommodating any combination of UTP, optical fiber, and coaxial work area cords.
	a. Flush mounting jacks, positioning the cord at a 45 degree angle.

	4. Legend:  Factory labeled by silk-screening or engraving for stainless steel faceplates.
	5. Legend:  Machine printed, in the field, using adhesive-tape label.
	6. Legend:  Snap-in, clear-label covers and machine-printed paper inserts.


	2.14 GROUNDING
	A. Comply with requirements in Division 26 Section 0526; for grounding conductors and connectors.
	B. Comply with ANSI-J-STD-607-A.

	2.15 IDENTIFICATION PRODUCTS
	A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	B. Comply with requirements in Division 26 Section 0553.

	2.16 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory test UTP/STP and optical fiber cables on reels according to TIA/EIA-568-B.1.
	C. Factory test UTP/STP cables according to TIA/EIA-568-B.2.
	D. Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and TIA/EIA-568-B.3.
	E. Factory-sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test shall test the frequency response or attenuation over frequency, of a cable by generating a voltage whose frequency is varied through the specified frequency range an...
	F. Cable will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 ENTRANCE FACILITIES
	A. Coordinate backbone cabling with the protectors and demarcation point provided by communications service provider.

	3.2 WIRING METHODS
	A. Wiring Method:  Install cables in raceways and cable trays except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces, in attics, and in gypsum board partitions where unenclosed wiring method may be used.  Conceal...
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Comply with requirements for raceways and boxes specified in Division 26 Section “Raceway and Boxes for Electrical Systems”.

	B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.

	3.3 INSTALLATION OF PATHWAYS
	A. Cable Trays:  Comply with NEMA VE 2 and TIA/EIA-569-A-7.
	B. Comply with requirements for demarcation point, pathways, cabinets, and racks.
	C. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends between pull points.
	D. Comply with requirements in Division 26 Section 0533 for installation of conduits and wireways.
	E. Install manufactured conduit sweeps and long-radius elbows whenever possible.
	F. Pathway Installation in Communications Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood is installed, or in the corner of room where multiple sheets of plywood are installed around perimeter walls of room.
	2. Install cable trays to route cables if conduits cannot be located in these positions.
	3. Secure conduits to backboard when entering room from overhead.
	4. Extend conduits 29T3 inches29T above finished floor.
	5. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.

	G. Backboards:  Install backboards with 29T96 inch29T dimension vertical.  Butt adjacent sheets tightly, and form smooth gap-free corners and joints.
	H. Backboard maybe cut as necessary to mount devices.  Fire rating and manufacturer label must be retained.
	I. Do not paint over manufacturer label.

	3.4 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Comply with TIA/EIA-568-B.1.
	2. Comply with BICSI ITSIM, Ch. 6, “Cable Termination Practices”.
	3. Install 110-style IDC termination hardware unless otherwise indicated.
	4. MUTOA shall not be used as a cross-connect point.
	5. Consolidation points may be used only for making a direct connection to telecommunications outlet/connectors:
	a. Do not use consolidation point as a cross-connect point, as a patch connection, or for direct connection to workstation equipment.
	b. Locate consolidation points for UTP at least 29T49 feet29T from communications equipment room.

	6. Terminate conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, cross-connects, and patch panels.
	7. Cables may not be spliced.  Secure and support cables at intervals not exceeding 29T30 inches29T and not more than 29T6 inches29T from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	8. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to smaller radii than minimums recommended by manufacturer.
	9. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, “Cabling Termination Practices” Chapter.  Install lacing bars and distribution sp...
	10. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	11. Cold Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	12. In the communications equipment room, install a 29T10 foot29T long service loop on each end of cable.
	13. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, “Pulling Cable”.  Monitor cable pull tensions.

	C. UTP Cable Installation:
	1. Comply with TIA/EIA-568-B.2.
	2. Do not untwist UTP cables more than 29T1/2 inch29T from the point of termination to maintain cable geometry.

	D. Optical Fiber Cable Installation:
	1. Comply with TIA/EIA-568-B.3.
	2. Cable may be terminated on connecting hardware that is rack or cabinet mounted.

	E. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend UTP cable not in a wireway or pathway a minimum of 29T8 inches29T above ceilings by cable supports not more than 29T60 inches29T apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	F. Installation of Cable Routed Exposed under Raised Floors:
	1. Install plenum-rated cable only.
	2. Install cabling after the flooring system has been installed in raised floor areas.
	3. For cable exceeding 6 feet long, Coil slack below each feed point, preferably in the floor.  Coil shall be no less than 12 inches in diameter and neatly secured using a zip tie or equivalent.

	G. Outdoor Coaxial Cable Installation:
	1. Install outdoor connections in enclosures complying with NEMA 250, Type 4X.  Install corrosion-resistant connectors with properly designed O-rings to keep out moisture.
	2. Attach antenna lead-in cable to support structure at intervals not exceeding 29T36 inches29T.

	H. Group connecting hardware for cables into separate logical fields.
	I. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating up to 5 kVA:  A minimum of 29T6 inches29T.
	b. Electrical Equipment Rating More Than 5 kVA:  A minimum of 29T12 inches29T.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating up to 5 kVA:  A minimum of 29T6 inches29T.
	b. Electrical Equipment Rating More Than 5 kVA:  A minimum of 29T12 inches29T.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating up to 5 kVA:  No requirement.
	b. Electrical Equipment Rating More Than 5 kVA:  A minimum of 29T6 inches29T.

	5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 29T48 inches29T.
	6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 29T6 inches29T.


	3.5 FIRESTOPPING
	A. Comply with TIA/EIA-569-A, Annex A, “Firestopping”.
	B. Comply with BICSI TDMM, “Firestopping Systems”, Article.

	3.6 GROUNDING
	A. Install grounding according to BICSI TDMM, “Grounding, Bonding, and Electrical Protection”, Chapter.
	B. Comply with ANSI-J-STD-607-A.
	C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 29T2 inch29T clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from gro...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.

	3.7 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Division 26 Section 0553.
	1. Administration Class:  4.
	2. Color-code cross-connect fields.  Apply colors to voice and data service backboards, connections, covers, and labels.

	B. For fire-resistant plywood, do not paint over manufacturer’s label.
	C. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 4 level of administration, including optional identification requirements of this standard.
	D. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  List incoming and outgoing cables and their designations, origins, and destinations.  Protect with rigid frame and clear plastic cover.  Furnish an electronic co...
	E. Cable and Wire Identification:
	1. Label each cable within 29T4 inches29T of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at device if color of wire is consistent with associated wire connected and numbered within panel or cabinet.
	3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable at intervals not exceeding 29T15 feet29T.
	4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
	a. Individually number wiring conductors connected to terminal strips, and identify each cable or wiring group being extended from a panel or cabinet to a building-mounted device shall be identified with name and number of particular device as shown.
	b. Label each unit and field within distribution racks and frames.

	5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label each connector and each discrete unit of cable-terminating and connecting hardware.  Where similar jacks and plugs are used for both voice and data communication c...
	6. Uniquely identify and label work area cables extending from the MUTOA to the work area.  These cables may not exceed the length stated on the MUTOA label.

	F. Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A.
	1. Cables use flexible vinyl or polyester that flex as cables are bent.




	31_0501 Common Earthwork Requirements
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited to:
	1. General procedures and requirements for earthwork.



	PART 2 -  PRODUCTS:  Not Used
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Site Verification of Conditions:
	1. 48 hours minimum before performing any work on site, contact locate company to arrange for utility location services.  Some public utilities use a centralized utility locator agency, often referred to as “U Dig”.  Provide a copy of the submitted re...
	2. Subgrade scans provided by a professional scanning service are also required.  Subgrade scans shall include the following technologies: 1) active radiofrequency generation on metallic lines or cables, 2) passive radiofrequency monitoring, 3) ground...
	3. Perform minor, investigative excavations to verify location of various existing underground facilities at sufficient locations to assure that no conflict with the proposed work exists and sufficient clearance is available to avoid damage to existin...
	4. Upon discovery of conflicts or problems with existing facilities, notify Owner by phone or fax within 24 hours.  Follow telephone or fax notification with letter and diagrams indicating conflict or problem and sufficient measurements and details to...


	3.2 PREPARATION
	A. Protection:
	1. Spillage:
	a. Avoid spillage by covering and securing loads when hauling on or adjacent to public streets or highways.
	b. Remove spillage and sweep, wash, or otherwise clean project, streets, and highways.

	2. Dust Control:
	a. Take precautions necessary to prevent dust nuisance, both on-site and adjacent to public and private properties.
	b. Correct or repair damage caused by dust.

	3. Existing Plants and Features:  Do not damage tops, trunks, and roots of existing trees and shrubs on site that are intended to remain.  Do not use heavy equipment within branch spread.  Interfering branches may be removed only with permission of Ow...

	B. If specified precautions are not taken or corrections and repairs not made promptly, Owner may take such steps as may be deemed necessary and deduct costs of such from monies due to Contractor.  Such action or lack of action on Owner’s part does no...

	3.3 REPAIR / RESTORATION
	A. Adjust existing covers, boxes, and vaults to grade.
	B. Replace broken or damaged covers, boxes, and vaults.
	C. Independently confirm size, location, and number of covers, boxes, and vaults that require adjustment.

	3.4 FIELD QUALITY CONTROL
	A. Notify Owner 24 hours before performing excavation or fill work.
	B. If weather, scheduling, or any other circumstance has interrupted work, notify the Owner 24 hours minimum, before intended resumption of grading or compacting.
	C. Owner reserves right to require additional testing to re-affirm suitability of completed work including compacted soils that have been exposed to adverse weather conditions.



	31_1000 Site Clearing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Protecting existing trees, shrubs, groundcovers, plants, and/or grass to remain.
	2. Removing existing trees shrubs groundcovers plants and/or grass.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above and below grade site improvements.
	6. Disconnecting and capping or sealing site utilities.
	7. Temporary erosion and sedimentation control measures.


	1.2 MATERIAL OWNERSHIP
	A. Except for stripped topsoil or other materials indicated to remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.3 PROJECT 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 traffic ways if required by authorities having jurisdiction.

	B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	C. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	D. Do not commence site clearing operations until temporary erosion and sedimentation control measures are in place.


	PART 2 -  EXECUTION
	2.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly flag trees and vegetation to remain or to be relocated.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	2.2 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 requirements of authorities having jurisdiction.
	B. Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	C. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	2.3 TREE PROTECTION
	A. Erect and maintain temporary fencing around tree protection zones before starting site clearing.  Remove fence when construction is complete.
	B. Do not excavate within tree protection zones, unless otherwise indicated.
	C. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by Owner.

	2.4 UTILITIES
	A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:
	1. Notify Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Architect's written permission.

	C. Removal of underground utilities is included in Division 26 and Division 27, Sections covering site utilities.

	2.5 CLEARING AND GRUBBING
	A. 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 30T8 inches30T, and compact each layer to a density equal to adjacent original ground.


	2.6 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with underlying subsoil or other waste materials.
	C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	D. Topsoil in excess of that required for landscape areas shall become the property of the Contractor and shall be removed from site.

	2.7 SITE IMPROVEMENTS
	A. Remove existing above and below grade improvements as indicated and as necessary to facilitate new construction.

	2.8 DISPOSAL
	A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.



	31_2213 ROUGH GRADING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	1. Perform rough grading work required to prepare site for construction as described in Contract Documents.

	B. Related Sections:
	1. Section 31 0501:  Common Earthwork Requirements.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Materials used for fill shall be as specified for backfill in Section 31 2323 Fill.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Identify benchmark to be used in establishing grades and review Contract Document requirements for grades, fill materials, and topsoil.
	B. Examine site to pre-plan procedures for making cuts, placing fills, and other necessary work.

	3.2 PERFORMANCE
	A. Site Tolerances:
	1. Maximum variation from required grades shall be 29T1/10 of one foot29T.

	B. Compact fills as specified in Section 31 2323 Fill.
	C. If soft spots, water, or other unusual and unforeseen conditions affecting grading requirements are encountered, stop work and notify Owner.



	31_2316 EXCAVATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	1. Perform Project excavating and trenching as described in Contract Documents, except as specified below.
	2. Procedure and quality for excavating and trenching performed on Project under other Sections unless specifically specified otherwise.

	B. Related Sections:
	1. Section 31 0501:  Common Earthwork Requirements.
	2. Performance of excavating inside and outside of building required for electrical and mechanical work is responsibility of respective Section doing work unless arranged differently by Contractor.



	PART 2 -  PRODUCTS:  Not Used.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Carefully examine site and available information to determine type soil to be encountered.  Discuss problems with Owner’s Representative before proceeding with work.

	3.2 PREPARATION
	A. Protection of Existing Utilities:
	1. Protect existing utilities identified in Contract Documents during excavation.
	2. If existing utility lines not identified in Contract Documents are encountered, contact Owner’s Representative before proceeding.


	3.3 PERFORMANCE
	A. Excavation:
	1. All excavations shall be done in accordance with OSHA for Class C-60 soils.
	a. Excavate as necessary for proper placement and forming of footings and foundations.
	b. Bottom of excavations to receive footings shall be undisturbed soil.
	c. Excavation Carried Deeper Than Required:
	1) Under Footings:  Fill with concrete specified for footings.
	2) Under Slabs:  Use specified compacted backfill material.


	2. Pavement And Miscellaneous Cast-In-Place Concrete:
	a. Excavate as necessary for proper placement and forming of concrete site elements and pavement structure.  Remove vegetation and deleterious material and remove from site.
	b. Backfill over-excavated areas with compacted base material specified in Section 31 2323.
	c. Remove and replace exposed material that becomes soft or unstable.

	3. Utility Trenches:
	a. Unless otherwise indicated, excavation shall be open cut.  Short sections of trench may be tunneled if pipe or duct can be safely and properly installed and backfill can be properly tamped in tunnel sections and if approved by Owner’s Representative.
	b. Excavate to proper alignment, depth, and grade.  Excavate to sufficient width to allow adequate space for proper installation and inspection of utility piping.
	c. If trenches are excavated deeper than required, backfill until trench bottom is proper depth with properly compacted native material.
	d. Pipes shall be bedded as shown on drawings.

	4. If unusual excavating conditions are encountered, stop work and notify Owner’s Representative.


	3.4 REPAIR / RESTORATION
	A. Repair damage to other portions of the Work resulting from work of this Section at no additional cost to Owner.  On new work, arrange for damage to be repaired by original installer.

	3.5 CLEANING
	A. Debris and material not necessary for Project are property of Contractor and are to be removed before completion of Project.  However, if material necessary for Project is hauled away, replace with specified fill / backfill material.



	31_2319 SF - DEWATERING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes construction dewatering.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. 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 ground water and permit ...


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Provide temporary grading to facilitate dewatering and control of surface water.
	B. 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 ground-water level.
	C. 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 drains, sewers, and structures have been constructed and fill materials have been placed or until dewatering is no longer required.
	B. Operate system to lower and control ground water to permit excavation, construction of structures, and placement of fill materials on dry subgrades. Drain water-bearing strata above and below bottom of foundations, drains, sewers, and other excavat...
	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, drains, sewers, and other excavations.
	3. Maintain piezometric water level a minimum of 34T24 inches34T below bottom of excavation.

	C. 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 34T36 inches34T44T (900 mm)44T below overlying construction.



	31_2323 FILL
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	1. Perform Project backfilling and compacting as described in Contract Documents, except as specified below.
	2. Procedure and quality for backfilling and compacting performed on Project under other Sections unless specifically specified otherwise.

	B. Related Sections:
	1. Section 31 0501:  Common Earthwork Requirements.
	2. Division 32.
	3. Performance of backfilling and compacting inside and outside of building required for electrical and mechanical work is responsibility of respective Section doing work unless arranged differently by Contractor.


	1.2 REFERENCES
	A. American Society For Testing And Materials:
	1. ASTM D 1556-00, “Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone Method”.
	2. ASTM D 1557-02, “Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort”.
	3. ASTM D 2216-05, “Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock”.
	4. ASTM D 2487-06, “Standard Classification of Soils for Engineering Purposes (Unified Soil Classification System)”.
	5. ASTM D 2922-05, “Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)”.
	6. ASTM D 3017-05, “Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods (Shallow Depth)”.


	1.3 DEFINITIONS
	A. Relative Compaction:  Ratio of field dry density as determined by ASTM D 2922 and ASTM D 3017 or 2216, and laboratory maximum dry density as determined by ASTM D 1557.
	B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving.
	C. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below subbase, drainage fill, or topsoil materials.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Each type of plastic warning tape.
	2. Geotextile.
	3. Controlled low-strength material, including design mixture.

	B. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified according to ASTM E 329 to conduct soil materials and rock definition testing, as documented according to ASTM D 3740 and ASTM E 548.
	C. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each on-site and borrow soil material proposed for fill and backfill.
	2. Laboratory compaction curve according to ASTM D 1557 for each on-site and borrow soil material proposed for fill and backfill.

	D. Compaction Test Reports
	1.5 Sequencing
	A. Before backfilling, show utility and service lines being covered on record set of Drawings.  Do not backfill until utilities involved have been tested and approved by Owner.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Site Material:  Existing excavated material on site is suitable for use as fill and backfill to meet Project requirements.
	B. Imported Fill / Backfill:
	1. Well graded material conforming to ASTM D 2487 free from debris, organic material, frozen materials, brick, lime, concrete, and other material which would prevent adequate performance of backfill.
	a. Under Foundations and Paved Areas:  Fill shall comply with soil classification groups GW, GP, GM, SW, SP, or SM.  Fill may not contain stones over 29T4 inches29T diameter and 90 percent minimum of fill shall be smaller than 29T1 and 1/2 inch29T in ...
	b. Under Landscaped Areas:
	1) Fill more than 29T36 inches29T below finish grade shall comply with soil classification groups GW, GP, GM, SW, SP, or SM.  Fill may not contain stones over 29T6 inches29T diameter and 90 percent minimum of fill shall be smaller than 29T1 and 1/2 in...
	2) Fill less than 29T36 inches29T below finish grade shall comply with soil classification groups SW, SP, SM, or SC.  Fill may not contain stones larger than 29T1 and 1/2 inches29T in any direction and 90 percent minimum of fill shall be smaller than ...



	C. Base under pavements:  See Section 32 1216.

	2.2 PREPARATION
	A. Before placing fill, base, or finish work, prepare sub-grade as follows:
	1. Do not place fill or base over frozen sub-grade.
	2. Under Foundation And Paved Areas:  Scarify sub-grade 1229T inches29T deep, moisture condition to uniform moisture content of between optimum and 4 percent over optimum, and mechanically tamp 1229T inches29T deep to 95 percent minimum of relative co...
	3. Landscape Areas:  Compact sub-grade to 85 percent relative compaction.


	2.3 PERFORMANCE
	A. Fill / Backfill:
	1. General:
	a. Around Buildings And Structures:  Slope grade away from building as specified in Section 31 2216.  Hand backfill when close to building or where damage to building might result.
	b. Site Utilities:
	1) In Landscape Areas:  Use backfill consisting of on-site soil.
	2) Under Pavement and Concrete Site Elements:  Extend excavatable slurry fill / backfill to elevation of sub-grade or compacted fill.  Do not place base material, until excavatable slurry fill / backfill has cured 72 hours.

	c. Do not use puddling or jetting to consolidate fill areas.

	2. Compacting:
	a. Fill / Backfill And Base:
	1) Under Foundation and Paved Areas:  Place in 29T8 inch29T maximum layers, and moisture condition to plus or minus 2 percent of optimum moisture content, and mechanically tamp to 95 percent minimum of maximum density as established by ASTM D 1557.
	2) Utility Trenches:
	a) Landscape Areas:  Place fill in 29T12 inch29T layers and moisture condition to plus or minus 2 percent of optimum moisture content.  Compact fill to 90 percent minimum relative compaction to within 29T12 inches29T of finish grade.  Compact fill abo...
	b) Under Slabs and Paved Areas:  Place fill in 29T6 inch29T layers, moisture condition to plus or minus 2 percent of optimum moisture content, and compact to 95 percent minimum relative compaction to within 29T4 inches29T of finish grade. Final 29T4 i...

	3) Fill Slopes:  Compact by rolling or using sheepsfoot roller.
	4) Backfill under Footings:  Not allowed.
	5) Other Backfills:  Place other fills in 29T12 inch29T layers and compact to 90 percent relative compaction.




	2.4 REPAIR / RESTORATION
	A. Repair damage to other portions of the Work resulting from work of this Section at no additional cost to Owner.  On new work, arrange for damage to be repaired by original installer.

	2.5 CLEANING
	A. Debris and material not necessary for Project are property of Contractor and are to be removed before completion of Project.  However, if material necessary for Project is hauled away, replace with specified fill / backfill material.

	2.6 FIELD QUALITY CONTROL
	A. Testing Agency:  Contractor will engage a qualified independent geotechnical testing agency to perform field quality-control testing.
	B. Allow testing agency to inspect and test sub-grades and each fill or backfill layer.  Proceed with subsequent earthwork only after test results for previously completed work comply with requirements.
	C. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and frequencies:
	1. Paved and Building Slab Areas:  At sub-grade and at each compacted fill and backfill layer, at least 1 test for every 3,000 sq. ft. of paved area or building slab, but in no case fewer than 3 tests.

	D. When testing agency reports that sub-grades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil to depth required; recompact and retest until specified compaction is obtai...



	32_1216 Asphalt Paving
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	1. Prepare pavement sub-grade as described in Contract Documents to receive pavement base and paving.
	2. Furnish and install pavement base and asphaltic concrete paving in areas as described in Contract Documents.

	B. Related Sections:
	1. Section 31 2323:  Compaction procedures and tolerances for fill.


	1.2 REFERENCES
	A. American Society For Testing And Materials:
	1. ASTM C 131-06, “Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine”.
	2. ASTM D 977-05, “Standard Specification for Emulsified Asphalt”.
	3. ASTM D 1075-96 (2005), “Standard Test Method for the Effect of Water on Compressive Strength of Compacted Bituminous Mixtures”.
	4. ASTM D 1188-96 (2002), “Standard Test Method for Bulk Specific Gravity and Density of Compacted Bituminous Mixtures Using Paraffin-Coated Specimens”.
	5. ASTM D 2027-97 (2004), “Standard Specification for Cutback Asphalt (Medium-Curing Type)”.
	6. ASTM D 2041-03a, “Standard Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous Paving Mixtures”.
	7. ASTM D 2397-02, “Standard Specification for Cationic-Emulsified Asphalt”.
	8. ASTM D 2726-04, “Standard Test Method for Bulk Specific Gravity and Density of Compacted Bituminous Mixtures Using Saturated Surface-Dry Specimens”.
	9. ASTM D 3381-92 (1999), “Standard Specification for Viscosity-Graded Asphalt Cement for Use in Pavement Construction”.
	10. AASHTO M 320, “Standard Specification for Performance-Graded Asphalt Binder”.


	1.3 SUBMITTALS
	A. Quality Assurance / Control:
	1. Mix design of asphalt concrete mixture.
	2. Copies of test results from tests conducted to assure compliance to Contract Document requirements.

	B. Manufacturer's application instructions for pre-emergent herbicide.  EPA and State DOT approval.
	C. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.

	1.4 QUALITY ASSURANCE
	A. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of State or local DOT for asphalt paving work.
	B. Qualifications:  Pre-emergent herbicide shall be applied by applicator certified by State in which Project is located as an applicator of agricultural chemicals.

	1.5 PROJECT CONDITIONS
	A. Environmental Requirements:
	1. Do not perform work during following conditions:
	a. Ambient temperature or temperature of base below 29T50 deg F29T.
	b. Presence of free surface water.
	c. Over-saturated base and sub-grade materials.




	PART 2 -  PRODUCTS
	2.1 MATERIAL
	A. Pre-emergent herbicide:
	1. Selective type pre-emergence control chemical containing 40 percent Trifluralin minimum.
	2. Labeled for under-pavement use.

	B. Base Aggregates:
	1. Top course:  Crushed surfacing manufactured from ledge, rock, talus, or gravel, graded as follows:
	a. Sieve      Percent by Weight Passing Sieve
	1) 29T3/4” square               100
	2) 29T1/4 sq. 55 – 75
	3) 29TNo. 40                8-24
	4) 29TNo. 200            10 max

	b. 29T% Fracture: 75% min
	c. 29TSand Equivalent: 40 min

	2. Base course:  Crushed surfacing manufactured from ledge, rock, talus, or gravel, graded as follows:
	a. Sieve      Percent by Weight Passing Sieve
	1) 29T1 1/4” square              100
	2) 29T5/8” square        50 – 80
	3) 29TNo. 40           3 - 18
	4) 29TNo. 200       7.5 max

	b. 29T% Fracture: 75% min
	c. 29TSand Equivalent: 40 min

	3. Recycled Aggregate Base:
	a. Pulverized existing asphalt or concrete paving mixed uniformly with existing aggregate base
	b. Conform to following gradation:
	1) Sieve    Percent by Weight Passing Sieve
	a) 29T2 inch                 100
	b) 29T1 and 1/2 inch    85 – 100
	c) 29T3/4 inch      60 –   80
	d) 29TNo. 4       30 –   50
	e) 29TNo. 200           5 –   12


	c. Quality Requirements as established by testing:
	1) R-value:  70 minimum.
	2) Sand Equivalent:  25 minimum.
	3) Durability Index:  35 minimum.



	C. Tack Coat:  Emulsified asphalt meeting requirements of either, ASTM D 977, Grade SS-1H, or ASTM D 2397, Grade CSS-1H.
	D. Asphalt Materials:
	1. Performance Graded Asphalt Binder:
	a. Performance Graded Asphalt Binder (PGAB) meeting requirements of AASHTO M 320 Table 1 of the grades specified in the Contract shall be used.

	2. Asphalt Cement:  If allowed by local DOT, in lieu of Asphalt Binder, use ASTM D 3381 for viscosity-graded material
	3. Aggregates:
	a. Lower Asphalt Concrete Courses:  Fine to coarse mineral aggregates with wear less than 40 percent as determined by ASTM C 131 and mineral filler suitable for pavement meeting following gradation requirements:
	1) Sieve   Percent by Weight Passing Sieve
	a) 29T1 and 1/4 inch       100
	b) 29T1 inch     90-100
	c) 29T5/8 inch        67 – 86
	d) 29T1/2 inch        60 – 80
	e) 29T1/4 inch      40-62
	f) 29TNo. 10    25 – 40
	g) 29TNo. 40    10 – 23
	h) 29TNo. 200        2 – 9


	b. Driving Asphalt Concrete Course:  Fine to coarse mineral aggregates with wear less than 40 percent as determined by ASTM C 131 and mineral filler suitable for pavement meeting following gradation requirements:
	1) Sieve    Percent by Weight Passing Sieve
	a) 29T3/4 inch               100
	b) 29T1/2 inch       90 – 100
	c) 29T3/8 inch           75-90
	d) 29T1/4 inch           55-75
	e) 29TNo. 10        30 – 42
	f) 29TNo. 40        11 – 24
	g) 29TNo. 200            3 – 7


	c. Up to 15 percent by weight of total aggregates may consist of pulverized, recycled asphalt cement concrete pavement, providing aggregate grading requirements are met.



	2.2 MIXES
	A. Dense, hot laid, hot mix asphalt plant hot mixes.
	1. Provide mixes with a history of satisfactory performance for heavy truck traffic in geographical area where Project is located.

	B. Develop mix design according to Marshall Method to achieve optimum asphalt content as shown by test data curves based on testing samples containing 1/2 percent increments of asphalt content.  Samples shall include minimum of two with asphalt conten...
	1. Make tests in accordance with ASTM D 1075 (50 blow count Marshall).
	2. Final design shall meet following criteria:
	a. Stability:  29T1200 pounds29T minimum.
	b. Flow:  8 minimum, 18 maximum.
	c. Air voids: 2 percent minimum, 4 percent maximum.
	d. Voids in mineral aggregate:  15 percent minimum.
	e. Asphalt cement by weight of total:  5 percent minimum.
	f. Dry Strength:  29T200 psi29T.
	g. Index of Retained Strength:  75 percent.




	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Survey and stake parking surfaces to show grading required by Contract Documents.
	B. Sub-Grade:
	1. Finish grade parking surface area to grades required by Contract Documents.
	2. Compact sub-grade as specified in Section 31 2323.

	C. Pre-emergent Herbicide:
	1. Apply to prepared subgrade dispersed in liquid.  Concentrate shall be such that Manufacturer's full recommended rate of chemical will be applied to every 29T1000 sq ft29T and liquid will penetrate a minimum of 29T2 inches29T.
	2. Application shall be no more than one day before installation of base.
	3. Take necessary precautions to protect adjoining property and areas designated for planting on building site.


	3.2 INSTALLATION
	A. Site Tolerances:
	1. Sub-Grade:  0.00 29Tinches29T high.  Measure using string line from curb to curb, gutter, flat drainage structure, or grade break.
	2. Base:
	a. Base shall be 29T6 inches29T thick minimum after compaction, except where shown thicker on Drawings.
	b. Measure using string line from curb to curb, gutter, flat drainage structure, or grade break.

	3. Paving:
	a. Apply asphaltic concrete paving in single lift 29T3 inches29T thick minimum after compaction, except where shown thicker on Drawings.  Paving thicker than 29T3 inches29T may be applied in two lifts, the first 29T2 inches29T thick minimum and the se...
	b. Paving adjacent to cast-in-place concrete site elements shall be between 29T1/4 inch29T higher than concrete and flush with concrete.
	c. Surface texture of hand worked areas shall match texture of machine-laid areas.


	B. Base:
	1. If roller is smaller than 29T8 ton29T, lay gravel and compact in two courses.
	2. Compact as specified in Section 31 2323.
	3. Priming:  Prime base with application of 29T0.2 to 0.5 gallons29T of asphalt cement primer per square 29Tyard29T39Tmeter39T if pavement will be laid more than three days after compaction of base, or if precipitation is anticipated between completio...
	4. Recompact unprimed base if it receives precipitation before pavement is laid.
	5. Remove or repair improperly prepared areas as directed by Owner.

	C. Asphalt Paving:
	1. Tack coat vertical concrete surfaces that will be in contact with paving.
	2. Uniformly mix materials so aggregate is thoroughly coated with asphalt.
	3. Place at temperatures between 29T250 and 325 deg F29T with a self-propelled laydown machine.
	4. Longitudinal bituminous joints shall be vertical and properly tack coated if cold.  Transverse joints shall always be tack coated.
	5. Compaction:
	a. Compact asphalt paving to 96 percent minimum.  Determine percent compaction by dividing density of test cores as determined by either ASTM D 1188 or ASTM D 2726 by laboratory compacted density as determined by ASTM D 1559.  Maximum total air voids ...
	b. Roll with powered equipment capable of obtaining specified density.
	c. Begin breakdown rolling immediately after asphalt is placed when asphalt temperature is at maximum.  Complete breakdown rolling before mix temperature drops below 29T240 deg F29T.  Complete handwork compaction concurrently with breakdown rolling.
	d. Complete intermediate rolling as soon as possible after breakdown rolling and before mix temperature drops below 29T185 deg F29T.  Do not roll paving for compaction purposes after asphalt temperature falls below 29T185 deg F29T.
	e. Execute compaction so visibility of joints is minimized.  Complete finish rolling to improve asphalt surface as soon as possible after intermediate rolling and while asphalt paving is still warm.  Do not use vibration for finish rolling.

	6. Surface shall be uniform with no 'birdbaths.'  Leave finished surfaces clean and smooth.  Variations from specified grades shall not exceed 29T1/2 inch29T.


	3.3 FIELD QUALITY CONTROL
	A. Site Tests:  When tested with 29T10 foot29T straight edge, surface of completed work shall not contain irregularities in excess of 29T1/4 inch29T.
	B. Laboratory Tests:
	1. Contractor shall employ independent testing laboratory and select test locations, an equal number from near edges of paving and at random in field.  Contractor will pay for laboratory services.
	2. Arrange for selected laboratory to make tests after completion of work of this Section.  After testing, repair test locations as necessary and remove and replace work not in compliance with Contract Documents at no additional cost to Owner.
	3. Testing laboratory will perform one test series for every 29T10,000 sq ft29T of parking and 1 per 250’ of trenches.
	a. Tests reports will show compliance with Contract Documents regarding type of sub base, depth and density of base, depth and density of paving, and in materials used.  Reports will also give test procedures used by testing laboratory.
	b. Testing laboratory will forward three copies of test report to Owner.





	321216 ASPHALT PAVING
	SAMPLE SIZE
	MATERIAL
	25 lbs.
	Coarse Aggregate
	25 lbs.
	Fine Aggregate
	25 lbs.
	Reclaimed Asphalt Pavement
	5 lbs.
	Specification
	Aggregate Gradation Control Points
	Class 1/2-inch(Percent Passing)
	Air Voids  (Percent)
	Voids Filled with Asphalt  (Percent)

	Mineral Filler



