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NOTICE INVITING BIDS AND BIDDER INSTRUCTIONS

Dispatch and E-911 Systems Project
Issue Date: September 30, 2013

The Haines Borough is soliciting sealed bids from qualified and licensed contractors to perform the work
for the Dispatch and E-911 Systems project.

RECEIPT OF BIDS / BID DEADLINE: Bids will be accepted until 2:00 p.m., Local Time, Monday, October 21,
2013 at the Office of the Borough Clerk in the Borough Administration Building in Haines, Alaska. Bids must
be mailed or hand-delivered and will not be accepted by email or fax.

Submit Bids to:

Physical Address: Mailing Address:
Office of the Borough Clerk Haines Borough
Borough Administration Building Attn: Borough Clerk
103 Third Ave S. PO Box 1209
Haines, Alaska Haines, AK 99827

BID OPENING: The bid opening will be 2:30 p.m. on the same date in the Borough Administration Building
conference room.

BID DOCUMENTS: A Bid packet including instructions, forms, specs, and drawings is available on the Haines
Borough website: www.hainesalaska.gov/rfps for viewing and printing.

If prospective bidders request that borough staff print the documents, the cost will be 25 cents per
standard 8/:x11 page and 50 cents per 11x17 page. (Each side of a page counts as one.)

QUESTIONS:
For questions regarding viewing and printing:
Attn: Julie Cozzi, MMC, Borough Clerk
103 Third Ave / P.O. Box 1209, Haines, AK 99827
Phone: 907-766-2231 ext.31
Email: jcozzi@haines.ak.us

For technical questions:
Attn: Barry Begenyi
Begenyi Engineering, LLC
217 2nd Street, Suite 208, Juneau, Alaska 99801
Telephone: (907) 586-5900
Email: barry@begenyiengineering.com

All technical communications and questions must be submitted in writing to the Project Engineer,
Barry Begenyi. All questions and responses will be posted to the Haines Borough website at
www.hainesalaska.gov .




DESCRIPTION OF WORK: The work consists of replacement of the radio base station and repeater

equipment, E-911 equipment, dispatch equipment and dispatch furniture. The project is located in Haines,
Alaska.

PROJECT SCHEDULE: The Haines Borough anticipates the following project schedule:

Request for Bids issued September 30, 2013

Receive and open bids October 21, 2013 2:00pm Local Time
Borough Assembly Authorization November 12, 2013

Notice of Intent to Award November 13, 2013

Notice to Proceed November 22, 2013 (approximate)
Project Completion February 15, 2014 — E-911

June 30, 2014 — Dispatch (Radios)

REQUIRED BID SUBMITTALS: To be considered, all bidders must include the following at the time of the bid
opening:

[] One copy of the Bid Form signed in ink by an authorized representative of the business;
[] Non-Collusion Affidavit;

[ Copy of a current Alaska business license;

[ Copy of a current Haines Borough business license;

[J Copy of an Alaska contractor’s certificate of registration;

[ Acknowledgement of all addenda;

[J A bid bond of at least five-percent of the amount of the bid or a certified check drawn to the

Haines Borough in like amount. Checks and bid bonds will be returned to unsuccessful bidders;
and

[] Sealed in an envelope clearly labeled with the bidder’s business name and “Dispatch and E-911
Systems.”

BID MODIFICATIONS: Any bidder may modify a Bid by mail, telegram, email, or fax (Fax: 907-766-2716) up
to the scheduled closing time for receipt of Bids, provided that such modification is received by the Haines
Borough prior to the time set for opening of Bids. Bidders are strongly advised to telephone the Haines
Borough (Telephone: 907-766-2231) to confirm the successful and timely transmission of all Bid
modifications. A bid modification should not reveal the Bid price but should provide the addition or
subtraction or other modification so that the final prices will not be known by the Borough until the sealed
Bid is opened. Modifications shall include both the modification of the unit bid price and the total
modification of each item modified. The Borough shall not be responsible for its failure to receive
modifications, whether such failure is caused by transmission line problems, fax device problems, operator
error or otherwise.

Unauthorized conditions, limitations, or provisos attached to the Bid will render it informal and cause its
rejection as being non-responsive. The completed bid forms shall be without interlineations, alterations, or
erasures in the printed text. All changes shall be initialed by the person signing the Bid. Alternative Bids will
not be considered unless called for.



DISCREPANCIES IN BIDS: In the event there is more than one pay item in a Bid Schedule, the Bidder shall
furnish a price for all pay items in the schedule, and failure to do so may render the Bid non-responsive and
cause its rejection. In the event there are unit price pay items in a Bid Schedule and the “amount” indicated
for a unit price pay item does not equal the product of the unit price and quantity, the unit price shall
govern and the amount will be corrected accordingly, and the Bidder shall be bound by said correction. In
the event there is more than one pay item in the Bid Schedule and the total indicated for the schedule does
not agree with the sum of the prices bid on the individual items, the prices bid on the individual items shall
govern and the total for the schedule will be corrected accordingly, and the Bidder shall be bound by said
correction.

WITHDRAWAL OF BID: The Bid may be withdrawn by the Bidder by means of a written request, signed by
the Bidder or its properly authorized representative. Such written request must be delivered to the place
stipulated in the Notice Inviting Bids for receipt of Bids prior to the scheduled closing time for receipt of
Bids. Bids may not be withdrawn for sixty days following the date of opening.

QUALIFICATIONS OF BIDDERS: To demonstrate qualifications to perform the work, each Bidder must be
prepared to submit evidence within 5 days after Bid opening, and upon the Borough’s written request, such
as financial data, previous experience, and present commitments. Nothing indicated herein will prejudice
the Borough’s right to seek additional pertinent information as evidence of Bidder’s qualifications for the
work prior to contract award.

EXAMINATION OF BID DOCUMENTS AND SITE: It is each Bidder’s responsibility, before submitting a Bid,
to:

1. Examine thoroughly the Bid Documents and other related data identified in the Bidding Documents
(including “technical data” referred to below);

2. Inspect the site to become familiar with and satisfy Bidder as to the general, local, and site
conditions that may affect cost, progress, performance, or furnishing of the work;

3. Consider federal, state, and local laws and regulations that may affect cost, progress, performance,
or furnishing of the work;

4. Study and carefully correlate Bidder’s knowledge and observations with the Bid Documents and
such other related data; and

5. Promptly notify, in writing, the Borough Clerk or Director of Public Facilities of all conflicts, errors,
ambiguities, or discrepancies which Bidder has discovered in or between the Bid Documents and
such other related documents.

The submission of a Bid will constitute an incontrovertible representation by Bidder that Bidder has
complied with every requirement of this section; that without exception the Bid is premised upon
performing and furnishing the work required by the bidding Documents and applying the specific means,
methods, techniques, sequences, or procedures of construction (if any) that may be shown or indicated or
expressly required by the Bidding Documents; that Bidder has given the Haines Borough written notice of
all conflicts, errors, ambiguities, and discrepancies that Bidder has found.

OWNER'S RIGHTS RESERVED: The Haines Borough reserves the right to reject any or all Bids, to waive any
informality in a Bid, and to make award to the lowest responsive, responsible Bidder as it may best serve
the interests of the Borough.

RETURN OF BID BOND: Within 14 days after award of the contract, the Borough will return the Bid
securities accompanying such Bids not considered in making the award. All other Bid securities will be held
until the Agreement has been executed. They will then be returned to the respective Bidders whose Bids
they accompanied.




GENERAL CONTRACT CONDITIONS

PRODUCT: All Plans, original drawings, electronic files, specifications, reports, photographs, and
other documents relative to a project which the respondent prepares or causes to be prepared in
connection with services performed shall be delivered to and become the property of the Borough.

INSURANCE: The professional services provider to whom a contract is awarded may be required to
furnish to the borough evidence of insurance coverage(s) including general liability, professional
liability, and workers compensation insurance, as appropriate.

INSURANCE NOT LIMITING CONTRACTOR'’S LIABILITY: The provisions of this contract requiring
insurance shall not limit the liability of the Contractor or anyone acting on behalf of the Contractor.

INDEMNITY: Contractor agrees to defend, indemnify and hold the Borough harmless from any and
all claims, demands or liability for bodily injury or death of any person, or damage to property arising
out of the Contractor’s execution of the contractual duties of the Contractor, its agents, employees
or assigns.

DAMAGE TO BUILDINGS OR EQUIPMENT: Any problems, including building or equipment damage,
caused by or discovered by the Contractor during the execution of the contractual duties of the
Contractor should be reported immediately.

COMPLIANCE WITH LAWS: The Contractor and all persons acting on behalf of the Contractor shall
comply with all applicable laws and regulations of Federal, State or Local government agencies with
respect to the activities of the Contractor or anyone acting on behalf of the Contractor. This includes
minimum rates of pay for public improvement projects exceeding $25,000.

LIENS AND ASSESSMENTS: The Contractor agrees that it will pay all employment security
contributions required to be paid as a result of any services performed for the Borough regardless of
whether they are performed by the Contractor or someone engaged by the Contractor. The
Contractor shall not allow any lien to be placed against the Borough by reason of non-payment of
such contributions or any other reason, and shall indemnify the Borough against any such lien.

EXPENSES AND ATTORNEY’S FEES UPON DEFAULT: Contractor agrees to pay all actual costs,
expenses and actual attorney’s fees incurred by the Borough upon an Event of Default.

DEFAULT: The Contractor shall be declared in default of the contract if the Contractor fails to
adequately perform the contract services. If, in the opinion of the Borough, the Contractor’s services
do not adequately fulfill the intent of the contract, the Borough Clerk shall notify the Contractor in
writing of service deficiencies. If the Contractor fails to correct such deficiencies within ten days of
receiving this written notice, or consistently fails to provide adequate services as documented in
writing by the Borough, the contractor shall be in default of the contract and the Borough shall
terminate the contract.

BILLING/PAYMENT: Requests for payment for performed services shall be submitted to the Borough
and will be processed for payment at the time of the next accounts payable check run.

INSURANCE: Without limiting the Contractor's indemnification, the Contractor shall purchase at its
own expense and maintain in force at all times during the performance of services under Contract
the following policies of insurance. The Haines Borough shall be named as “additional insured.”
Where specific limits are shown, it is understood that they shall be the minimum acceptable limits. If
the Contractor's policy contains higher limits, the Haines Borough shall be entitled to coverage to the
extent of such higher limits. Failure to maintain insurance is a material breach and grounds for
termination of the Contractor's services.



(a) Worker's Compensation Insurance: The Contractor shall provide and maintain, for all
employees of the Contractor engaged in work under this Contract, Worker's Compensation Insurance
as required by AS 23.30.045. The Contractor shall be responsible for Worker's Compensation
Insurance for any subcontractor who directly or indirectly provides services under this Contract. If
the Contractor does not have employees, this insurance requirement is waived.

(b) General Liability Insurance: The Contractor must maintain General Liability Insurance
in an amount sufficient to cover any suit that may be brought against the Contractor. This amount
must be at least five-hundred thousand dollars ($500,000) combined single limit. The Contractor
must assume all insurable risks and bear any loss or injury to property or persons occasioned by
neglect or accident during the terms of this Contract, except for sole negligence on the part of the
Borough.

(c) Comprehensive Automobile Liability Insurance: Covering all vehicles utilized in
connection with this project with coverage limits not less than $100,000 per person, $300,000 per
occurrence bodily injury, and $50,000 Property damage.

PERFORMANCE AND PAYMENT BONDS: Performance and payment bonds in the amount of the
contract or a certified check to the Haines Borough in like amount are required by AS 36.25.010.
Each bond shall be in the amount of 100% of the contract price, with a corporate or other surety
approved by the Borough, will be required for the faithful performance of the contract. Attorneys-
in-fact who sign bonds must file with each bond a certified and effected dated copy of the power
of attorney.

CONDUCT OF THE WORK: The conduct of the bid and the conduct of the Work will be governed
by Haines Borough Code, the Contract Documents, and, where the contract documents are
silent, the Standard General Conditions of the Construction Contract (available on the borough’s
website: www.hainesalaska.gov/rfps). Information obtained from an officer, agent or employee
of the Borough or any other person shall not affect the risk or obligations assumed by the
Contractor or relieve the contractor from fulfilling any of the conditions of the contract.

RATES OF PAY AND REPORTING PAYROLL: This project is governed by Alaska Statute Title 36,
Public Contracts. The Contractor is required to compensate employees in accordance with Alaska
Department of Labor & Workforce Development Wage and Hour Administration Pamphlet No. 600
(available on the borough’s website: www.hainesalaska.gov/rfps). The Contractor is required to
report and certify payroll in accordance with instructions contained in the Pamphlet.




HAINES BOROUGH
Dispatch and E-911 Systems Project

BID SCHEDULE

Bid of (hereinafter called Bidder), doing business as (underline one) a
corporation, partnership or individual, to the Haines Borough (hereinafter called Borough). The Bidder agrees to
furnish to the Haines Borough all information and data that may be requested to give evidence that the
undersigned is properly qualified to carry out the obligations of the Contract Documents.

The undersigned Bidder agrees, if this bid is accepted, to furnish all tools, equipment, supplies, manufactured
articles, labor, materials, services and incidentals, and to perform all work necessary to complete the work
required under the Invitation to Bid by the completion dates and to accept as full payment the Contract Price
stated on this Bid Form, and in the manner stipulated by the Request for Bids, subject to any negotiated changes
in the work that might increase or decrease the contract amount. The Borough reserves the right to reject any
and all bids and negotiate with the responsible bidder submitting the lowest bid amount.

Bidder accepts all of the terms and conditions of the Request for Bids and, if this bid is accepted, will furnish,
within ten calendar days after the Notice of Intent to Award letter, the following documents required by borough
code for this project:

1. Contract document or Agreement;

. [Proof of insurance: general liability, auto insurance, worker’s compensation];
3. Any overdue unpaid debts owed the borough must be current prior to award,
4. Payment and Performance bonds, if applicable; and

5. Subcontractor report, if applicable.

N

Bidder acknowledges receipt of the following addenda: Addendum #. Initials: Addendum #. Initials:

BIDDER INFORMATION:
Principal Contact:

Business Name:

Business Physical Address:

Business Mailing Address, if different:

Phone: Fax: Email:

Bidder’s Authorized Signature

Printed Name Date



BASE BID (Price in Digits):

Item

Description

Material
Cost

Labor Cost

Total

MOBILIZATION

Furnish all labor, equipment and material for
mobilization of resources for the project.

DISPATCH DEMOLITION

Furnish all labor, equipment and material for
demolition of existing systems and equipment as
described in these Contract Documents.

REPEATER STATION
DEMOLITION

Furnish all labor, equipment and material for
demolition of existing systems and equipment as
described in these Contract Documents.

E-911 EQUIPMENT

Furnish all labor, equipment and material for
installation of the E-911 telephone equipment as
described in these Contract Documents. The Work
shall include the equipment illustrated in Detail 2 —
Telephone Single Line Diagram, Drawing E401.

DISPATCH EQUIPMENT

Furnish all labor, equipment and material for
installation of the dispatch equipment as
described in these Contract Documents. The
Work shall include the following equipment
illustrated in Detail 1 — Dispatch and Base Station
Single Line Diagram, Drawing E401: Common
controller, common controller power supply,
phone couplers, and dispatch stations.

BASE STATION RADIO
EQUIPMENT

Furnish all labor, equipment and material for
installation of the base station radio equipment as
described in these Contract Documents. The
Work shall include all the equipment illustrated in
Detail 1 — Dispatch and Base Station Single Line
Diagram, Drawing E401, that is not bid under the
DISPATCH EQUIPMENT bid item, above.

DISPATCH FURNITURE

Furnish all labor, equipment and material for
installation of the dispatch furniture as described
in these Contract Documents.

PUBLIC SAFETY BUILDING
IMPROVEMENTS

Furnish all labor, equipment and material for
improvements to the building infrastructure to
support new equipment installation as described
in these Contract Documents. The Work shall
include line voltage feeders and branch circuits,
cable trays, and grounding improvements.

REPEATER STATION RADIO
EQUIPMENT

Furnish all labor, equipment and material for
installation of the radio equipment as described in
these Contract Documents. The Work shall
include the equipment illustrated in Detail 3,
Drawing E701.

REPEATER STATION
SHELTER AND SITE
IMPROVEMENTS

Furnish all labor, equipment and material for
improvements to the shelter and site to support
new equipment installation as described in these
Contract Documents. The Work shall include the
meter center, panelboards, TVSS, feeders, branch
circuits, heater, lighting, wiring devices, cable
trays, grounding, and waveguide bridge.

Total BASE BID (Price in Digits):

BIDDER (Company Name):




ADDITIVE ALTERNATE NO. 1 (Price in Digits):

Item

Description

Material
Cost

Labor Cost

Total

ADDITIVE ALTERNATE
NO.1

Furnish all labor, equipment and material for
enhanced dispatch furniture as described in these
Contract Documents.

Total BASE BID (Price in Digits):

Total ADDITIVE ALTERNATE NO. 1 (Price in Digits):

DATE:

BIDDER (Company Name):




HAINES BOROUGH
Dispatch and E-911 Systems Project

NON-COLLUSION AFFIDAVIT

UNITED STATES OF AMERICA )

STATE OF ALASKA )

I, of
(Printed Name of Person Signing) (Printed Name of Business)

being duly sworn, so depose and state:

That I, or the firm, association or corporation of which I am a member, a BIDDER on the
contract to be awarded, by the Assembly of the HAINES BOROUGH for the contract services
designated as:

Dispatch and E-911 Systems Project

Located in Haines, Alaska, have not, either or indirectly, entered into any agreement,
participate in any collusion, or otherwise taken any action in restraint of free competitive
bidding in connection with such contract.

Signature Date

Subscribed and sworn to this __ day of , 2013.

Notary Public

My Commission Expires:




HAINES BOROUGH
Dispatch and E-911 Systems Project

BID BOND
KNOW ALL MEN BY THESE PRESENTS, that we, the undersigned

as Principal and

as Surety,

are hereby held and firmly bound unto the HAINES BOROUGH, as OWNER, in the penal sum of
Dollars ($ ) for the payment of
which, well and truly to be made, we hereby jointly and severally bind ourselves, our heirs, executors,
administrators, successors and assigns.

Signed this day of , 2013.

The condition of the above obligation is such that whereas the Principal has submitted to the HAINES
BOROUGH, ALASKA a certain BID, attached hereto and hereby made a part hereof to enter into a
contract in writing, for:

Dispatch and E-911 Systems Project

NOW, THEREFORE
(@) If said BID shall be rejected, or
(b) If said BID shall be accepted and the Principal shall

execute and deliver a contract in the Form of Contract attachment hereto (properly completed in
accordance with said BID) and shall furnish a BOND for faithful performance of said contract, and for the
payment of all persons performing labor furnishing materials or equipment in connection therewith, and
shall in all other respects perform the agreement created by the acceptance of said BID, then this
obligation shall be void, otherwise the same shall remain in force and effect; it being expressly understood
and agreed that the liability of the Surety of any and all claims hereunder shall in no event, exceed the
penal amount of this obligation as herein stated.

The Surety, for value received, hereby stipulates and agrees that the obligations of said Surety and its
BOND shall be in no way impaired or affected by an extension of the time within which the OWNER may
accept such BID; and said Surety does hereby waive notice of any such extension.

IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, and such of
them as are corporations have caused their corporate seals to be hereto affixed and these presents to be
signed by their proper officers, and day and year first set forth above. Note: Surety companies executing
BONDS must appear on the Treasury Department's most current list and be authorized to transact
business in Alaska.

Principal

(SEAL) BY:

Surety

(SEAL) BY:




HAINES BOROUGH
Dispatch and E-911 Systems Project

PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS:
That we ,a

(Name of Contractor) (Corporation, Partnership, Individual)
hereinafter called "Principal" and
of )
(Surety) (Address/State)

hereinafter called the "Surety",

are held and firmly bound unto the HAINES BOROUGH, hereinafter called "OWNER", in the penal sum of
dollars (S ) in lawful money of the united
States, for the payment of which sum well and truly to be made, we bind ourselves, our heirs, executors,
administrators and successors, jointly and severally firmly by these presents. THE CONDITION OF THIS OBLIGATION
is such that whereas, the Principal has or is about to enter into a certain contract with the OWNER, a copy of
which is hereto attached and made a part hereof for:

Dispatch and E-911 Systems Project

NOW, THEREFORE, if the Principal shall well, truly and faithfully perform its duties, all undertakings, covenants, terms,
conditions and agreements of said contract during the original term thereof, and any extensions thereof which may
be granted by the OWNER, with or without notice to the Surety, and if it shall satisfy all claims and demands incurred
under such contract, and shall fully indemnify and save harmless the OWNER from all costs and damages which it may
suffer by reason of failure to do so, and shall reimburse and repay the OWNER all outlay and expense which the
OWNER may incur in making good any default, then this obligation shall be void; otherwise to remain in full force and
effect.

PROVIDED, FURTHER, that the said Surety, for value received, hereby stipulates and agrees that no change, extension
of time, alteration or addition to the terms of the contract or to the work to be performed hereunder or the
specifications accompanying the same shall in any wise affects its obligation on this bond, and it does hereby waive
notice of any such change, extension of time, alteration or addition to the terms of the contract or to the work or the
specifications.

PROVIDED, FURTHER, that no final settlement between the OWNER and the principal shall abridge the right of any
beneficiary hereunder, whose claim may be unsatisfied.

IN WITNESS WHEREQF, this instrument is executed in two (2) counterparts, each one of which shall be
deemed an original, thisthe __ day of ,2013.

Principal
(SEAL) BY:

Surety
(SEAL) BY:

Note: This Performance Bond must comply with Alaska Statute 36.25.010(a)(1).



HAINES BOROUGH
Dispatch and E-911 Systems Project

PAYMENT BOND

KNOW ALL MEN BY THESE PRESENTS:
That we ,a

(Name of Contractor) (Corporation, Partnership, Individual)
hereinafter called "Principal" and

of )
(Surety) (Address/State)

hereinafter called the "Surety",

are held and firmly bound unto the HAINES BOROUGH, hereinafter called "OWNER", in the penal sum of
dollars (S ) in lawful money of the united
States, for the payment of which sum well and truly to be made, we bind ourselves, our heirs, executors,
administrators and successors, jointly and severally firmly by these presents. THE CONDITION OF THIS OBLIGATION
is such that whereas, the Principal has or is about to enter into a certain contract with the OWNER, a copy of
which is hereto attached and made a part hereof for:

Dispatch and E-911 Systems Project

NOW, THEREFORE, if the Principal shall promptly make payment to all persons, firms, subcontractors, and
corporations furnishing materials for, or performing labor in the prosecution of the work provided for in
such contract, and any authorized extension or modification thereof, including all amounts due for
materials, lubricants, oil, gasoline, coal and coke, repairs on machinery, equipment and tools consumed or
used in connection with the construction of such work, and all insurance premiums on said work and for all
labor performed in such work, whether by subCONTRACTOR or otherwise, then this obligation shall be void:
otherwise to remain in full force and effect.

PROVIDED, FURTHER, that the said Surety, for value received, hereby stipulates and agrees that no change, extension
of time, alteration or addition to the terms of the contract or to the work to be performed hereunder or the
specifications accompanying the same shall in any wise affects its obligation on this bond, and it does hereby waive
notice of any such change, extension of time, alternation or addition to the terms of the contract or to the work or the
specifications.

PROVIDED, FURTHER, that no final settlement between the OWNER and the Principal shall abridge the right of any
beneficiary hereunder, whose claim may be unsatisfied.

IN WITNESS WHEREOF, this instrument is executed in two (2) counterparts, each one of which shall be
deemed an original, thisthe ___ day of ,2013.

Principal
(SEAL) BY:

Surety
(SEAL) BY:

Note: This Performance Bond must comply with Alaska Statute 36.25.010(a)(2).



PROJECT CONDITIONS AND SPECIFICATIONS
HAINES BOROUGH DISPATCH AND E-911 SYSTEMS

SECTION 011000 - SUMMARY
PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Project information.

. Work covered by Contract Documents.
. Phased construction.
. Work under separate contracts.
. Access to site.
. Coordination with occupants.

. Work restrictions.

0 N o U A W N

. Specification and drawing conventions.
9. Miscellaneous provisions.
B. Related Requirements:
1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures governing
temporary use of Owner's facilities.
1.2 PROJECT INFORMATION
A. Project Identification: Dispatch and E-911 Systems Project
1. Project Location: Haines, Alaska.
B. Owner: Haines Borough.
1. Owner's Representative: Carlos Jimenez, (907) 766-2257.
C. Engineer: Barry Begenyi, Begenyi Engineering, (907) 586-5900.

D. All communications and questions must be communicated in writing to the Project Engineer, Barry
Begenyi. All questions and responses will be posted to the Haines Borough website at
www.hainesalaska.gov .

1.3 WORK COVERED BY CONTRACT DOCUMENTS
A. The Work of Project is defined by the Contract Documents and consists of the following:

1. Replacement of radio, E-911 and dispatch systems. Infrastructure improvements to support
equipment and systems.

B. Type of Contract.

1. Project will be constructed under a single prime contract.

1.4 WORK UNDER SEPARATE CONTRACTS

A. General: Cooperate fully with separate contractors so work on those contracts may be carried out



smoothly, without interfering with or delaying work under this Contract or other contracts.
Coordinate the Work of this Contract with work performed under separate contracts.

B. Preceding Work: Owner will award separate contract(s) for the following construction operations
at Project site. Those operations are scheduled to be substantially complete before work under this
Contract begins.

1. Communications Service Upgrade: For installation of a new telephone service entrance cable
and primary protection.
1.5 ACCESS TO SITE

A. General: Contractor shall have full use of Project site for construction operations during
construction period. Contractor's use of Project site is limited only by Owner's right to perform
work or to retain other contractors on portions of Project.

1.6 COORDINATION WITH OCCUPANTS

A. Full Owner Occupancy: Owner will occupy site and the Public Safety Building during entire
construction period. Cooperate with Owner during construction operations to minimize conflicts
and facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-to-day
operations. Maintain existing exits unless otherwise indicated.

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.
Do not close or obstruct walkways, corridors, or other occupied or used facilities without written
permission from Owner and approval of authorities having jurisdiction.

2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's operations.

1.7 WORK RESTRICTIONS
A. Work Restrictions, General: Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets and with other requirements of authorities
having jurisdiction.

B. On-Site Work Hours: Limit work in the existing building to normal business working hours of 8:00
a.m. to 5:00 p.m., Monday through Friday, unless otherwise indicated.

1. Additional hours may be available to work upon permission of the Owner.

C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or
others unless permitted under the following conditions and then only after providing temporary
utility services according to requirements indicated:

1. Notify Owner not less than two days in advance of proposed utility interruptions.
2. Obtain Owner's written permission before proceeding with utility interruptions.

D. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and
vibration, odors, or other disruption to Owner occupancy with Owner.

1. Notify Owner not less than two days in advance of proposed disruptive operations.
2. Obtain Owner's written permission before proceeding with disruptive operations.

E. Nonsmoking Building: Smoking is not permitted within the building or within 25 feet (8 m) of
entrances, operable windows, or outdoor-air intakes.

F. Controlled Substances: Use of tobacco products and other controlled substances within the existing
building is not permitted.



1.8 SPECIFICATION AND DRAWING CONVENTIONS

A. Specification Content: The Specifications use certain conventions for the style of language and the
intended meaning of certain terms, words, and phrases when used in particular situations. These
conventions are as follows:

1. Imperative mood and streamlined language are generally used in the Specifications. The words
“shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:)
is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of all
Sections in the Specifications.

C. Drawing Coordination: Requirements for materials and products identified on Drawings are
described in detail in the Specifications. One or more of the following are used on Drawings to
identify materials and products:

1. Terminology: Materials and products are identified by the typical generic terms used in the
individual Specifications Sections.

2. Abbreviations: Materials and products are identified by abbreviations and scheduled on
Drawings.

3. Keynoting: Materials and products are identified by reference keynotes referencing Specification
Section numbers found in this Project Manual.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)
END OF SECTION 011000

SECTION 012300 - ALTERNATES
PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for alternates.

1.2 DEFINITIONS

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in
the bidding requirements that may be added to or deducted from the base bid amount if Owner
decides to accept a corresponding change either in the amount of construction to be completed or
in the products, materials, equipment, systems, or installation methods described in the Contract
Documents.

1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.

2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum
to incorporate alternate into the Work. No other adjustments are made to the Contract Sum.

1.3 PROCEDURES

A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of



the alternate into Project.

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items
incidental to or required for a complete installation whether or not indicated as part of alternate.

B. Notification: Immediately following award of the Contract, notify each party involved, in writing, of
the status of each alternate. Indicate if alternates have been accepted, rejected, or deferred for
later consideration. Include a complete description of negotiated revisions to alternates.

C. Execute accepted alternates under the same conditions as other work of the Contract.

D. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections
referenced in schedule contain requirements for materials necessary to achieve the work
described under each alternate.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES
A. Additive Alternate No. 1: Enhanced Dispatch Furniture.
1. Base Bid: Provide basic furniture as indicated on Drawing E101.

2. Alternate: Provide fully adjustable ergonomic solution.

END OF SECTION 012300

SECTION 012500 - SUBSTITUTION PROCEDURES
PART 1 - GENERAL

1.1 SUMMARY
A. Section includes administrative and procedural requirements for substitutions.
B. Related Requirements:

1. Section 016000 "Product Requirements" for requirements for submitting comparable product
submittals for products by listed manufacturers.

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

A. Substitution Requests: Submit three copies of each request for consideration. Identify product or
fabrication or installation method to be replaced. Include Specification Section number and title
and Drawing numbers and titles.

1. Substitution Request Form: Use CSI Form 13.1A or similar form.

2.Documentation: Show compliance with requirements for substitutions and 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 revisions needed to other parts of the
Work and to construction performed by Owner and separate contractors, 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 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.

g. List of similar installations for completed projects with project names and addresses and
names and addresses of architects and owners.

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

i. Detailed 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.

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

k. 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.

|. 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 seven days of receipt of a request for substitution. Engineer will notify
Contractor through Construction Manager of acceptance or rejection of proposed substitution
within 15 days of receipt of request, or seven days of receipt of additional information or
documentation, whichever is later.

a. Forms of Acceptance: Change Order, Construction Change Directive, or Engineer’s
Supplemental Instructions for minor changes in the Work.

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

1.4 QUALITY ASSURANCE

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution
with related products and materials. Engage a qualified testing agency to perform compatibility
tests recommended by manufacturers.

PART 2 - PRODUCTS



2.1 SUBSTITUTIONS

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for
change, but not later than 15 days prior to time 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.

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

c. Requested substitution has received necessary approvals of authorities having jurisdiction.
d. Requested substitution is compatible with other portions of the Work.

e. Requested substitution has been coordinated with other portions of the Work.

f. Requested substitution provides specified warranty.

g. 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 requests for substitution if received within 14
days after the Notice to Proceed.

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

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

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

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

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

e. Requested substitution has received necessary approvals of authorities having jurisdiction.
f. Requested substitution is compatible with other portions of the Work.

g. Requested substitution has been coordinated with other portions of the Work.

h. Requested substitution provides specified warranty.

i. 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.

PART 3 - EXECUTION (Not Used)

END OF SECTION 012500

SECTION 012600 - CONTRACT MODIFICATION PROCEDURES



PART 1 - GENERAL

1.1 SUMMARY
A. Section includes administrative and procedural requirements for handling and processing Contract
modifications.
1.2 MINOR CHANGES IN THE WORK
A. Engineer will issue through Construction Manager supplemental instructions authorizing minor
changes in the Work, not involving adjustment to the Contract Sum or the Contract Time.
1.3 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Engineer will issue a detailed description of proposed changes
in the Work that may require adjustment to the Contract Sum or the 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.

2. Within time specified in Proposal Request after receipt of Proposal Request, submit a quotation
estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the
change.

a. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furnish survey data to substantiate
quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

c. Include costs of labor and supervision directly attributable to the change.

d. 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.

e. Quotation Form: Use forms acceptable to Engineer.

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

1. Include a statement outlining reasons for the change and the effect of the change on the Work.
Provide a complete description of the proposed change. Indicate the effect of the proposed change
on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total amount
of purchases and credits to be made. If requested, furnish survey data to substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
4. Include costs of labor and supervision directly attributable to the change.

5. 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.

6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed change



requires substitution of one product or system for product or system specified.

7. Work Change Proposal Request Form: Use form acceptable to Engineer.

1.4 CHANGE ORDER PROCEDURES
A. On Owner's approval of a Work Changes Proposal Request, Engineer will issue a Change Order for
signatures of Owner and Contractor.
PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 012600

SECTION 012900 - PAYMENT PROCEDURES
PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements necessary to prepare and process
Applications for Payment.

B. Related Requirements:
1. Section 012600 "Contract Modification Procedures" for administrative procedures for handling
changes to the Contract.
1.2 SCHEDULE OF VALUES

A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's
construction schedule. Cost-loaded Critical Path Method Schedule may serve to satisfy
requirements for the schedule of values.

1. Coordinate line items in the schedule of values with other required administrative forms and
schedules, including the following:

a. Application for Payment forms with continuation sheets.
b. Submittal schedule.
c. Items required to be indicated as separate activities in Contractor's construction schedule.

2. Submit the schedule of values to Engineer at earliest possible date but no later than seven days
before the date scheduled for submittal of initial Applications for Payment.

B. Format and Content: Use Project Manual table of contents as a guide to establish line items for the
schedule of values. Provide at least one line item for each Specification Section.

1. Identification: Include the following Project identification on the schedule of values:
a. Project name and location.
b. Name of Engineer.
c. Engineer's project number.
d. Contractor's name and address.

e. Date of submittal.



2. Arrange schedule of values consistent with format of AIA Document G703.

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of
Applications for Payment and progress reports. Coordinate with Project Manual table of contents.
Provide multiple line items for principal subcontract amounts in excess of five percent of the
Contract Sum.

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum.

5. Provide a separate line item in the schedule of values for each part of the Work where
Applications for Payment may include materials or equipment purchased or fabricated and stored,
but not yet installed.

6. Provide separate line items in the schedule of values for initial cost of materials, for each
subsequent stage of completion, and for total installed value of that part of the Work.

7. Allowances: Provide a separate line item in the schedule of values for each allowance. Show line-
item value of unit-cost allowances, as a product of the unit cost, multiplied by measured quantity.
Use information indicated in the Contract Documents to determine quantities.

8. Each item in the schedule of values and Applications for Payment shall be complete. Include
total cost and proportionate share of general overhead and profit for each item.

a. Temporary facilities and other major cost items that are not direct cost of actual work-in-place
may be shown either as separate line items in the schedule of values or distributed as general
overhead expense, at Contractor's option.

9. Schedule Updating: Update and resubmit the schedule of values before the next Applications for
Payment when Change Orders or Construction Change Directives result in a change in the Contract
Sum.

1.3 APPLICATIONS FOR PAYMENT

A. Each Application for Payment shall be consistent with previous applications and payments as
certified by Engineer and paid for by Owner.

1. Initial Application for Payment, Application for Payment at time of Substantial Completion, and
final Application for Payment involve additional requirements.

B. Payment Application Times: Submit Application for Payment to Engineer by the 10th day of the
month. The period covered by each Application for Payment is one month, ending on the last day
of the month.

C. Application for Payment Forms: Use forms acceptable to Owner and Engineer for Applications for
Payment.

D. Application Preparation: Complete every entry on form. Execute by a person authorized to sign
legal documents on behalf of Contractor. Engineer will return incomplete applications without
action.

1. Entries shall match data on the schedule of values and Contractor's construction schedule. Use
updated schedules if revisions were made.

2. Include amounts of Change Orders and Construction Change Directives issued before last day of
construction period covered by application.

E. Transmittal: Submit three signed original copies of each Application for Payment to Engineer by a
method ensuring receipt within 24 hours. One copy shall include waivers of lien and similar
attachments if required.



1. Transmit each copy with a transmittal form listing attachments and recording appropriate
information about application.

F. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's lien
from entities lawfully entitled to file a mechanic's lien arising out of the Contract and related to the
Work covered by the payment.

1. Submit partial waivers on each item for amount requested in previous application, after
deduction for retainage, on each item.

2. When an application shows completion of an item, submit conditional final or full waivers.
3. Owner reserves the right to designate which entities involved in the Work must submit waivers.
4. Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner.

G. Initial Application for Payment: Administrative actions and submittals that must precede or
coincide with submittal of first Application for Payment include the following:

. List of subcontractors.

. Schedule of values.

. Contractor's construction schedule (preliminary if not final).
. Schedule of unit prices.

. Submittal schedule (preliminary if not final).

. List of Contractor's staff assignments.

. List of Contractor's principal consultants.

. Copies of building permits.

O 00 N O U ~ W N PP

. Copies of authorizations and licenses from authorities having jurisdiction for performance of the
Work.

10. Initial progress report.
11. Report of preconstruction conference.
12. Certificates of insurance and insurance policies.

H. Application for Payment at Substantial Completion: After Engineer issues the Certificate of
Substantial Completion, submit an Application for Payment showing 100 percent completion for
portion of the Work claimed as substantially complete.

1. Include documentation supporting claim that the Work is substantially complete and a
statement showing an accounting of changes to the Contract Sum.

2. This application shall reflect Certificates of Partial Substantial Completion issued previously for
Owner occupancy of designated portions of the Work.

I. Final Payment Application: After completing Project closeout requirements, submit final Application
for Payment with releases and supporting documentation not previously submitted and accepted,
including, but not limited, to the following:

1. Evidence of completion of Project closeout requirements.

2. Insurance certificates for products and completed operations where required and proof that
taxes, fees, and similar obligations were paid.

3. Updated final statement, accounting for final changes to the Contract Sum.



4. AIA Document G706-1994, "Contractor's Affidavit of Payment of Debts and Claims."
5. AIA Document G706A-1994, "Contractor's Affidavit of Release of Liens."

6. AIA Document G707-1994, "Consent of Surety to Final Payment."

7. Evidence that claims have been settled.

8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of date of
Substantial Completion or when Owner took possession of and assumed responsibility for
corresponding elements of the Work.

9. Final liquidated damages settlement statement.
PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 012900

SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION
PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative provisions for coordinating construction operations on Project
including, but not limited to, the following:

1. Requests for Information (RFls).
2. Project meetings.
B. Related Requirements:
1. Section 017300 "Execution" for procedures for coordinating general installation and field-
engineering services, including establishment of benchmarks and control points.
1.2 DEFINITIONS
A. RFI: Request from Contractor seeking information required by or clarifications of the Contract
Documents.
1.3 INFORMATIONAL SUBMITTALS

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each
portion of the Work, including those who are to furnish products or equipment fabricated to a
special design. Include the following information in tabular form:

1. Name, address, and telephone number of entity performing subcontract or supplying products.
2. Number and title of related Specification Section(s) covered by subcontract.

3. Drawing number and detail references, as appropriate, covered by subcontract.

1.4 GENERAL COORDINATION PROCEDURES

A. Coordination: Coordinate construction operations included in different Sections of the
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate
construction operations, included in different Sections, that depend on each other for proper



installation, connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results where
installation of one part of the Work depends on installation of other components, before or after
its own installation.

2. Coordinate installation of different components to ensure maximum performance and
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

B. Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities to avoid conflicts and to ensure orderly progress of
the Work. Such administrative activities include, but are not limited to, the following:

1. Preparation of Contractor's construction schedule.
. Preparation of the schedule of values.
. Installation and removal of temporary facilities and controls.
. Delivery and processing of submittals.

2
3
4
5. Progress meetings.
6. Project closeout activities.
7

. Startup and adjustment of systems.

1.5 REQUESTS FOR INFORMATION (RFls)

A. General: Immediately on discovery of the need for additional information or interpretation of the
Contract Documents, Contractor shall prepare and submit an RFl in the form specified.

1. Engineer will return RFIs submitted to Engineer by other entities controlled by Contractor with no
response.

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work
of subcontractors.

B. Content of the RFI: Include a detailed, legible description of item needing information or
interpretation and the following:

. Project name.

. Project number.

. Date.

. Name of Contractor.

. Name of Engineer.

. RFI number, numbered sequentially.
. RFl subject.

. Specification Section number and title and related paragraphs, as appropriate.
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. Drawing number and detail references, as appropriate.
10. Field conditions, as appropriate.

11. Contractor's suggested resolution. If Contractor's solution(s) impacts the Contract Time or the
Contract Sum, Contractor shall state impact in the RFI.



12. Contractor's signature.

13. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop
Drawings, coordination drawings, and other information necessary to fully describe items needing
interpretation.

C. RFI Forms: Software-generated form with substantially the same content as indicated above,
acceptable to Engineer.

D. Engineer's Action: Engineer will review each RFI, determine action required, and respond. Allow
seven working days for Engineer's response for each RFI. RFIs received by Engineer after 1:00 p.m.
will be considered as received the following working day.

1. The following RFIs will be returned without action:
a. Requests for approval of submittals.
b. Requests for approval of substitutions.
c. Requests for coordination information already indicated in the Contract Documents.
d. Requests for adjustments in the Contract Time or the Contract Sum.
e. Requests for interpretation of Engineer's actions on submittals.
f. Incomplete RFIs or inaccurately prepared RFls.

2. Engineer's action may include a request for additional information, in which case Engineer's time
for response will date from time of receipt of additional information.

3. Engineer's action on RFls that may result in a change to the Contract Time or the Contract Sum
may be eligible for Contractor to submit Change Proposal according to Section 012600 "Contract
Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract
Sum, notify Engineer in writing within 10 days of receipt of the RFl response.

E. RFI Log: Prepare, maintain, and submit a tabular log of RFls organized by the RFI number. Submit
log monthly. Include the following:

. Project name.

. Name and address of Contractor.

. Name and address of Engineer.

. RFI number including RFls that were dropped and not submitted.

. RFI description.
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. Date the RFI was submitted.
7. Date Engineer's response was received.

F. On receipt of Engineer's action, update the RFl log and immediately distribute the RFI response to
affected parties. Review response and notify Engineer within seven days if Contractor disagrees
with response.

1. Identification of related Minor Change in the Work, Construction Change Directive, and Proposal
Request, as appropriate.

2. ldentification of related Field Order, Work Change Directive, and Proposal Request, as
appropriate.



1.6 PROJECT MEETINGS

A. General: Schedule and conduct meetings and conferences at Project site unless otherwise
indicated.

1. Attendees: Inform participants and others involved, and individuals whose presence is required,
of date and time of each meeting. Notify Owner and Engineer of scheduled meeting dates and
times.

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.

3. Minutes: Entity responsible for conducting meeting will record significant discussions and
agreements achieved. Distribute the meeting minutes to everyone concerned, including Owner
and Engineer, within three days of the meeting.

B. Preconstruction Conference: Engineer will schedule and conduct a preconstruction conference
before starting construction, at a time convenient to Owner and Engineer, but no later than 10
days after execution of the Agreement.

1. Attendees: Authorized representatives of Owner and Engineer; Contractor and its
superintendent; major subcontractors; suppliers; and other concerned parties shall attend the
conference. Participants at the conference shall be familiar with Project and authorized to
conclude matters relating to the Work.

2. Agenda: Discuss items of significance that could affect progress, including the following:
a. Tentative construction schedule.
b. Critical work sequencing and long-lead items.
c. Designation of key personnel and their duties.
d. Procedures for processing field decisions and Change Orders.
e. Procedures for RFls.
f. Procedures for testing and inspecting.
g. Procedures for processing Applications for Payment.
h. Distribution of the Contract Documents.
i. Submittal procedures.
j. Preparation of record documents.
k. Use of the premises.
I. Work restrictions.
m. Working hours.
n. Owner's occupancy requirements.
0. Responsibility for temporary facilities and controls.
p. Procedures for disruptions and shutdowns.
g. Construction waste management.
r. Parking availability.
s. Office, work, and storage areas.

t. Equipment deliveries and priorities.



u. First aid.
v. Security.
w. Progress cleaning.
3. Minutes: Entity responsible for conducting meeting will record and distribute meeting minutes.
C. Progress Meetings: Conduct progress meetings at biweekly intervals.

1. Attendees: In addition to representatives of Owner and Engineer, each contractor,
subcontractor, supplier, and other entity concerned with current progress or involved in planning,
coordination, or performance of future activities shall be represented at these meetings. All
participants at the meeting shall be familiar with Project and authorized to conclude matters
relating to the Work.

2. Agenda: Review and correct or approve minutes of previous progress meeting. Review other
items of significance that could affect progress. Include topics for discussion as appropriate to
status of Project.

a. Contractor's Construction Schedule: Review progress since the last meeting. Determine
whether each activity is on time, ahead of schedule, or behind schedule, in relation to
Contractor's construction schedule. Determine how construction behind schedule will be
expedited; secure commitments from parties involved to do so. Discuss whether schedule
revisions are required to ensure that current and subsequent activities will be completed within
the Contract Time.

1) Review schedule for next period.
b. Review present and future needs of each entity present, including the following:
1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Progress cleaning.
10) Quality and work standards.
11) Status of correction of deficient items.
12) Field observations.
13) Status of RFls.
14) Status of proposal requests.
15) Pending changes.
16) Status of Change Orders.
17) Pending claims and disputes.

18) Documentation of information for payment requests.



3. Minutes: Entity responsible for conducting the meeting will record and distribute the meeting
minutes to each party present and to parties requiring information.

a. Schedule Updating: Revise Contractor's construction schedule after each progress meeting
where revisions to the schedule have been made or recognized. Issue revised schedule
concurrently with the report of each meeting.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 013100

SECTION 013300 - SUBMITTAL PROCEDURES
PART 1 - GENERAL

1.1 SUMMARY

A. Section includes requirements for the submittal schedule and administrative and procedural
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.

B. Related Requirements:

1. Section 017823 "Operation and Maintenance Data" for submitting operation and maintenance
manuals.

2. Section 017839 "Project Record Documents" for submitting record Drawings, record
Specifications, and record Product Data.

1.2 DEFINITIONS

A. Action Submittals: Written and graphic information and physical samples that require Engineer's
responsive action.

B. Informational Submittals: Written and graphic information and physical samples that do not
require Engineer's responsive action. Submittals may be rejected for not complying with
requirements.

1.3 ACTION SUBMITTALS

A. Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by dates
required by construction schedule. Include time required for review, ordering, manufacturing,
fabrication, and delivery when establishing dates. Include additional time required for making
corrections or revisions to submittals noted by Engineer and additional time for handling and
reviewing submittals required by those corrections.

1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS

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

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

2. Coordinate transmittal of different types of submittals for related parts of the Work so
processing will not be delayed because of need to review submittals concurrently for coordination.



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

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

1. Initial Review: Allow 10 working days for initial review of each submittal. Allow additional time if
coordination with subsequent submittals is required. Engineer will advise Contractor when a
submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as initial
submittal.

3. Resubmittal Review: Allow 7 working days for review of each resubmittal.

C. Electronic Submittals: Identify and incorporate information in each electronic submittal file as
follows:

1. Assemble complete submittal package into a single indexed file incorporating submittal
requirements of a single Specification Section and transmittal form with links enabling navigation
to each item.

2. Name file with submittal number or other unique identifier, including revision identifier.

a. File name shall use project identifier and Specification Section number followed by a decimal
point and then a sequential number (e.g., LNHS-061000.01). Resubmittals shall include an
alphabetic suffix after another decimal point (e.g., LNHS-061000.01.A).

3. Provide means for insertion to permanently record Contractor's review and approval markings
and action taken by Engineer.

4. Transmittal Form for Electronic Submittals: Use electronic form acceptable to Owner, containing
the following information:

a. Project name.

b. Date.

c. Name and address of Engineer.

d. Name of Construction Manager.

e. Name of Contractor.

f. Name of firm or entity that prepared submittal.

g. Names of subcontractor, manufacturer, and supplier.
h. Category and type of submittal.

i. Submittal purpose and description.

j- Specification Section number and title.

k. Specification paragraph number or drawing designation and generic name for each of
multiple items.

I. Drawing number and detail references, as appropriate.
m. Location(s) where product is to be installed, as appropriate.

n. Related physical samples submitted directly.



o. Indication of full or partial submittal.
p. Transmittal number, numbered consecutively.
g. Submittal and transmittal distribution record.
r. Other necessary identification.
s. Remarks.
D. Options: Identify options requiring selection by Engineer.
E. Deviations: Identify deviations from the Contract Documents on submittals.
F. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.
1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate extent of revision.
3. Resubmit submittals until they are marked with approval notation from Engineer's action stamp.

G. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of
construction activities. Show distribution on transmittal forms.

H. Use for Construction: Retain complete copies of submittals on Project site. Use only final action
submittals that are marked with approval notation from Engineer's action stamp.

PART 2 - PRODUCTS

2.1 SUBMITTAL PROCEDURES
A. General Submittal Procedure Requirements:
1. Submit electronic submittals via email as PDF electronic files.

a. Engineer, will return annotated file. Annotate and retain one copy of file as an electronic
Project record document file.

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

a. Provide a digital signature with digital certificate on electronically-submitted certificates and
certifications where indicated.

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

1. If information must be specially prepared for submittal because standard published data are not
suitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.

b. Manufacturer's product specifications.

c. Standard color charts.

d. Statement of compliance with specified referenced standards.



e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.
4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams showing factory-installed wiring.
b. Printed performance curves.
c. Operational range diagrams.
d. Clearances required to other construction, if not indicated on accompanying Shop Drawings.
5. Submit Product Data before or concurrent with Samples.
6. Submit Product Data in the following format:
a. PDF electronic file.

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop
Drawings on reproductions of the Contract Documents or standard printed data.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following
information, as applicable:

a. ldentification of products.

b. Schedules.

c. Compliance with specified standards.

d. Notation of coordination requirements.

e. Notation of dimensions established by field measurement.

f. Relationship and attachment to adjoining construction clearly indicated.

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop Drawings
on sheets at least 8-1/2 by 11 inches (215 by 280 mm), but no larger than 30 by 42 inches (750 by
1067 mm).

3. Submit Shop Drawings in the following format:
a. PDF electronic file.

D. Product Schedule: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location. Include the
following information in tabular form:

1. Submit product schedule in the following format:
a. PDF electronic file.

E. Contractor's Construction Schedule: Comply with requirements specified in Section 013200
"Construction Progress Documentation."

F. Application for Payment and Schedule of Values: Comply with requirements specified in Section
012900 "Payment Procedures.

G. Closeout Submittals and Maintenance Material Submittals: Comply with requirements specified in
Section 017700 "Closeout Procedures."



H. Maintenance Data: Comply with requirements specified in Section 017823 "Operation and
Maintenance Data."

I. Qualification Data: Prepare written information that demonstrates capabilities and experience of
firm or person. Include lists of completed projects with project names and addresses, contact
information of Engineers and owners, and other information specified.

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

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

L. Product Certificates: Submit written statements on manufacturer's letterhead certifying that
product complies with requirements in the Contract Documents.

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

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

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

P. Schedule of Tests and Inspections: Comply with requirements specified in Section 014000 "Quality
Requirements."

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

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

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

B. Project Closeout and Maintenance Material Submittals: See requirements in Section 017700
"Closeout Procedures."

C. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name and
location, submittal number, Specification Section title and number, name of reviewer, date of
Contractor's approval, and statement certifying that submittal has been reviewed, checked, and
approved for compliance with the Contract Documents.

3.2 ENGINEER'S ACTION

A. General: Engineer will not review submittals that do not bear Contractor's approval stamp and will
return them without action.



B. Action Submittals: Engineer will review each submittal, make marks to indicate corrections or
revisions required, and return it. Engineer will stamp each submittal with an action stamp and will
mark stamp appropriately to indicate action.

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

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

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

END OF SECTION 013300

SECTION 014000 - QUALITY REQUIREMENTS
PART 1 - GENERAL

1.1 SUMMARY

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

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

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

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

3. Specific test and inspection requirements are not specified in this Section.

1.2 DEFINITIONS

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

B. Product Testing: Tests and inspections that are performed by an NRTL, or a testing agency qualified
to conduct product testing and acceptable to authorities having jurisdiction, to establish product
performance and compliance with specified requirements.

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

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

1. Use of trade-specific terminology in referring to a trade or entity does not require that certain
construction activities be performed by accredited or unionized individuals, or that requirements
specified apply exclusively to specific trade(s).

E. Experienced: When used with an entity or individual, "experienced" means having successfully
completed a minimum of five previous projects similar in nature, size, and extent to this Project;



being familiar with special requirements indicated; and having complied with requirements of
authorities having jurisdiction.
1.3 CONFLICTING REQUIREMENTS

A. Referenced Standards: If compliance with two or more standards is specified and the standards
establish different or conflicting requirements for minimum quantities or quality levels, comply
with the most stringent requirement. Refer conflicting requirements that are different, but
apparently equal, to Engineer for a decision before proceeding.

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

1.4 REPORTS AND DOCUMENTS

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

. Date of issue.

. Project title and number.

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

. Names of individuals making tests and inspections.

. Description of the Work and test and inspection method.
. Identification of product and Specification Section.

. Complete test or inspection data.
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. Test and inspection results and an interpretation of test results.

10. Record of temperature and weather conditions at time of sample taking and testing and
inspecting.

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

12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

B. Manufacturer's Field Reports: Prepare written information documenting tests and inspections
specified in other Sections. Include the following:

1. Name, address, and telephone number of representative making report.
2. Statement on condition of substrates and their acceptability for installation of product.

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

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

5. Other required items indicated in individual Specification Sections.



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

1.5 QUALITY ASSURANCE

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

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to
those indicated for this Project and with a record of successful in-service performance, as well as
sufficient production capacity to produce required units.

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for
this Project and with a record of successful in-service performance, as well as sufficient production
capacity to produce required units.

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

1.6 QUALITY CONTROL

A. Contractor Responsibilities: Perform quality-control activities required to verify that the Work
complies with requirements, whether specified or not.

B. Manufacturer's Field Services: Where indicated, engage a manufacturer's representative to
observe and inspect the Work. Manufacturer's representative's services include examination of
substrates and conditions, verification of materials, inspection of completed portions of the Work,
and submittal of written reports.

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

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 014000

SECTION 016000 - PRODUCT REQUIREMENTS
PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for selection of products for use in
Project; product delivery, storage, and handling; manufacturers' standard warranties on products;
special warranties; and comparable products.

B. Related Requirements:

1. Section 012500 "Substitution Procedures" for requests for substitutions.

1.2 DEFINITIONS



A. Products: ltems obtained for incorporating into the Work, whether purchased for Project or taken
from previously purchased stock. The term "product" includes the terms "material," "equipment,"
"system," and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including make or model
number or other designation shown or listed in manufacturer's published product literature, that is
current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another project or facility.
Products salvaged or recycled from other projects are not considered new products.

3. Comparable Product: Product that is demonstrated and approved through submittal process to
have the indicated qualities related to type, function, dimension, in-service performance, physical
properties, appearance, and other characteristics that equal or exceed those of specified product.

B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's product is
named and accompanied by the words "basis-of-design product,” including make or model number
or other designation, to establish the significant qualities related to type, function, dimension, in-
service performance, physical properties, appearance, and other characteristics for purposes of
evaluating comparable products of additional manufacturers named in the specification.

1.3 ACTION SUBMITTALS

A. Comparable Product Requests: Submit request for consideration of each comparable product.
Identify product or fabrication or installation method to be replaced. Include Specification Section
number and title and Drawing numbers and titles.

1. Engineer's Action: If necessary, Engineer will request additional information or documentation
for evaluation within one week of receipt of a comparable product request. Engineer will notify
Contractor of approval or rejection of proposed comparable product request within 10 working
days of receipt of request, or 7 working days of receipt of additional information or
documentation, whichever is later.

a. Form of Approval: As specified in Section 013300 "Submittal Procedures."

b. Use product specified if Engineer does not issue a decision on use of a comparable product
request within time allocated.

B. Basis-of-Design Product Specification Submittal: Comply with requirements in Section 013300
"Submittal Procedures." Show compliance with requirements.
1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written
instructions.

B. Delivery and Handling:

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

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

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



4. Inspect products on delivery to determine compliance with the Contract Documents and to
determine that products are undamaged and properly protected.

C. Storage:
1. Store products to allow for inspection and measurement of quantity or counting of units.
2. Store materials in a manner that will not endanger Project structure.

3. Store products that are subject to damage by the elements, under cover in a weathertight
enclosure above ground, with ventilation adequate to prevent condensation.

4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of
installation and concealment.

5. Comply with product manufacturer's written instructions for temperature, humidity, ventilation,
and weather-protection requirements for storage.

6. Protect stored products from damage and liquids from freezing.

1.5 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a
particular product and specifically endorsed by manufacturer to Owner.

2. Special Warranty: Written warranty required by the Contract Documents to provide specific
rights for Owner.

B. Special Warranties: Prepare a written document that contains appropriate terms and identification,
ready for execution.

1. Manufacturer's Standard Form: Modified to include Project-specific information and properly
executed.

2. Specified Form: When specified forms are included with the Specifications, prepare a written
document using indicated form properly executed.

3. Refer to other Sections for specific content requirements and particular requirements for
submitting special warranties.

C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures."
PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

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

1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a
complete installation and indicated use and effect.

2. Standard Products: If available, and unless custom products or nonstandard options are
specified, provide standard products of types that have been produced and used successfully in
similar situations on other projects.



3. Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents.

4. Where products are accompanied by the term "as selected," Engineer will make selection.

5. Descriptive, performance, and reference standard requirements in the Specifications establish
salient characteristics of products.

B. Product Selection Procedures:

1. Product: Where Specifications name a single manufacturer and product, provide the named
product that complies with requirements. Comparable products or substitutions for Contractor's
convenience will not be considered.

2. Manufacturer/Source: Where Specifications name a single manufacturer or source, provide a
product by the named manufacturer or source that complies with requirements. Comparable
products or substitutions for Contractor's convenience will not be considered.

3. Products:

a. Restricted List: Where Specifications include a list of names of both manufacturers and
products, provide one of the products listed that complies with requirements. Comparable
products or substitutions for Contractor's convenience will not be considered.

b. Nonrestricted List: Where Specifications include a list of names of both available
manufacturers and products, provide one of the products listed, or an unnamed product, that
complies with requirements. Comply with requirements in "Comparable Products" Article for
consideration of an unnamed product.

4. Manufacturers:

a. Restricted List: Where Specifications include a list of manufacturers' names, provide a product by
one of the manufacturers listed that complies with requirements. Comparable products or
substitutions for Contractor's convenience will not be considered.

b. Nonrestricted List: Where Specifications include a list of available manufacturers, provide a product
by one of the manufacturers listed, or a product by an unnamed manufacturer, that complies with
requirements. Comply with requirements in "Comparable Products" Article for consideration of an
unnamed manufacturer's product.

5. Basis-of-Design Product: Where Specifications name a product, or refer to a product indicated on
Drawings, and include a list of manufacturers, provide the specified or indicated product or a
comparable product by one of the other named manufacturers. Drawings and Specifications
indicate sizes, profiles, dimensions, and other characteristics that are based on the product named.
Comply with requirements in "Comparable Products" Article for consideration of an unnamed
product by one of the other named manufacturers.

2.2 COMPARABLE PRODUCTS

A. Conditions for Consideration: Engineer will consider Contractor's request for comparable product
when the following conditions are satisfied. If the following conditions are not satisfied, Engineer
may return requests without action, except to record noncompliance with these requirements:

1. Evidence that the proposed product does not require revisions to the Contract Documents, that
it is consistent with the Contract Documents and will produce the indicated results, and that it is
compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the
Specifications. Significant qualities include attributes such as performance, weight, size, durability,



visual effect, and specific features and requirements indicated.
3. Evidence that proposed product provides specified warranty.

4. List of similar installations for completed projects with project names and addresses and names
and addresses of Engineers and owners, if requested.

5. Samples, if requested.
PART 3 - EXECUTION (Not Used)

END OF SECTION 016000

SECTION 017300 - EXECUTION
PART 1 - GENERAL

1.1 SUMMARY

A. Section includes general administrative and procedural requirements governing execution of the
Work including, but not limited to, the following:

1. Installation of the Work.

2. Cutting and patching.

3. Progress cleaning.

4., Starting and adjusting.

5. Protection of installed construction.
B. Related Requirements:

1. Section 011000 "Summary" for limits on use of Project site.

1.2 QUALITY ASSURANCE

A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of
construction elements.

1. Structural Elements: When cutting and patching structural elements, notify Engineer of locations
and details of cutting and await directions from Engineer before proceeding. Shore, brace, and
support structural element during cutting and patching. Do not cut and patch structural elements
in a manner that could change their load-carrying capacity or increase deflection

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

3. Other Construction Elements: Do not cut and patch other construction elements or components
in a manner that could change their load-carrying capacity, that results in reducing their capacity to
perform as intended, or that results in increased maintenance or decreased operational life or
safety.

4. Visual Elements: Do not cut and patch construction in a manner that results in visual evidence of
cutting and patching. Do not cut and patch exposed construction in a manner that would, in
Engineer's opinion, reduce the building's aesthetic qualities. Remove and replace construction that
has been cut and patched in a visually unsatisfactory manner.



PART 2 - PRODUCTS

2.1 MATERIALS
A. General: Comply with requirements specified in other Sections.

B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed surfaces,
use materials that visually match in-place adjacent surfaces to the fullest extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when installed, will
provide a match acceptable to Engineer for the visual and functional performance of in-place
materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examination and Acceptance of Conditions: Before proceeding with each component of the Work,
examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for
compliance with requirements for installation tolerances and other conditions affecting
performance. Record observations.

1. Examine roughing-in for electrical systems to verify actual locations of connections before
equipment and fixture installation.

2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be
installed.

3. Verify compatibility with and suitability of substrates, including compatibility with existing
finishes or primers.

B. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with
the Work indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit to
other construction, verify dimensions of other construction by field measurements before
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

B. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically
on Drawings.

C. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents caused by differing field conditions outside the control of
Contractor, submit a request for information to Engineer according to requirements in Section
013100 "Project Management and Coordination."

3.3 INSTALLATION

A. General: Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.

2. Where space is limited, install components to maximize space available for maintenance and
ease of removal for replacement.



3. Conceal pipes, and wiring in finished areas unless otherwise indicated.

B. Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

C. Install products at the time and under conditions that will ensure the best possible results.
Maintain conditions required for product performance until Substantial Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy.

E. Sequence the Work and allow adequate clearances to accommodate movement of construction
items on site and placement in permanent locations.

F. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.

G. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size
and number to securely anchor each component in place, accurately located and aligned with
other portions of the Work. Where size and type of attachments are not indicated, verify size and
type required for load conditions.

1. Mounting Heights: Where mounting heights are not indicated, mount components at heights
directed by Engineer.
3.4 CUTTING AND PATCHING

A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching. Proceed
with cutting and patching at the earliest feasible time, and complete without delay.

1. Cut in-place construction to provide for installation of other components or performance of
other construction, and subsequently patch as required to restore surfaces to their original
condition.

B. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, using methods least likely to damage elements retained or adjoining construction.

1. In general, use hand or small power tools designed for sawing and grinding, not hammering and
chopping. Cut holes and slots neatly to minimum size required, and with minimum disturbance of
adjacent surfaces.

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.
3. Proceed with patching after construction operations requiring cutting are complete.

C. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other work. Patch with durable seams that are as invisible as practicable.
Provide materials and comply with installation requirements specified in other Sections, where
applicable.

D. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, oils,
putty, and similar materials from adjacent finished surfaces.
3.5 PROGRESS CLEANING

A. General: Clean Project site and work areas daily, including common areas. Enforce requirements
strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.

2. Do not hold waste materials more than seven days during normal weather or three days if the
temperature is expected to rise above 80 deg F (27 deg C).



3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark
containers appropriately and dispose of legally, according to regulations.

B. Site: Maintain Project site free of waste materials and debris.

C. 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
work area, as appropriate.

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written instructions
of manufacturer or fabricator of product installed, using only cleaning 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.

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure
freedom from damage and deterioration at time of Substantial Completion.

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down
sewers or into waterways.

H. 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.

I. 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.

3.6 STARTING AND ADJUSTING

A. Start equipment and operating components to confirm proper operation. Remove malfunctioning
units, replace with new units, and retest.

B. Adjust equipment for proper operation. Adjust operating components for proper operation
without binding.

C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties.
Replace damaged and malfunctioning controls and equipment.

D. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 "Quality
Requirements"

3.7 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without damage or
deterioration at time of Substantial Completion.

B. Comply with manufacturer's written instructions for temperature and relative humidity.

END OF SECTION 017300

SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL



1.1 SUMMARY

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

1. Substantial Completion procedures.
2. Final completion procedures.
3. Warranties.
4. Final cleaning.
5. Repair of the Work.
B. Related Requirements:

1. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual
requirements.

2. Section 017839 "Project Record Documents" for submitting record Drawings, record
Specifications, and record Product Data.
1.2 ACTION SUBMITTALS
A. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

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

1.3 CLOSEOUT SUBMITTALS
A. Certificates of Release: From authorities having jurisdiction.
B. Certificate of Insurance: For continuing coverage.

C. Field Report: For pest control inspection.

1.4 MAINTENANCE MATERIAL SUBMITTALS

A. Schedule of Maintenance Material Items: For maintenance material submittal items specified in
other Sections.

1.5 SUBSTANTIAL COMPLETION PROCEDURES

A. Contractor's List of Incomplete ltems: 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. Submit closeout submittals specified in other Division 01 Sections, including project record
documents, operation and maintenance manuals, and similar final record information.

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

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

1. Complete startup and testing of systems and equipment.



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

3. Terminate and remove temporary facilities from Project site.
4. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

D. Inspection: Submit a written request for inspection to determine Substantial Completion a
minimum of 7 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 Certificate of Substantial Completion after
inspection or will notify Contractor of items, either on Contractor's list or additional items
identified by Engineer, that must be completed or corrected before certificate 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.

1.6 FINAL COMPLETION PROCEDURES

A. Preliminary Procedures: Before requesting final inspection for determining final completion,
complete the following:

1. Submit a final Application for Payment according to Section 012900 "Payment Procedures."

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

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage complying with
insurance requirements.

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

B. Inspection: Submit a written request for final inspection to determine acceptance. On receipt of
request, Engineer will either proceed with inspection or notify Contractor of unfulfilled
requirements. Engineer will prepare a final Certificate for Payment after inspection or will notify
Contractor of construction that must be completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
1.7 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

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. Submit list of incomplete items in the following format:

a. Three paper copies. Engineer will return two copies.

1.8 SUBMITTAL OF PROJECT WARRANTIES

A. Time of Submittal: Submit written warranties on request of Engineer for designated portions of the
Work where commencement of warranties other than date of Substantial Completion is indicated,
or when delay in submittal of warranties might limit Owner's rights under warranty.



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

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness
as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm)

paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to
identify the product or installation. Provide a typed description of the product or installation,
including the name of the product and the name, address, and telephone number of Installer.

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

4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty and bond
submittal package into a single indexed electronic PDF file with links enabling navigation to each
item. Provide bookmarked table of contents at beginning of document.

C. Provide additional copies of each warranty to include in operation and maintenance manuals.
PART 2 - PRODUCTS

2.1 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

3.1 FINAL CLEANING

A. 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.

B. 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. Remove tools, construction equipment, machinery, and surplus material from Project site.

b. Leave Project clean and ready for occupancy.

END OF SECTION 017700

SECTION 017823 - OPERATION AND MAINTENANCE DATA
PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

1. Operation and maintenance documentation directory.

2. Operation manuals for systems, subsystems, and equipment.



3. Product maintenance manuals.

4. Systems and equipment maintenance manuals.

1.2 CLOSEOUT SUBMITTALS

A. Manual Content: Operations and maintenance manual content is specified in individual
Specification Sections to be reviewed at the time of Section submittals. Submit reviewed manual
content formatted and organized as required by this Section.

1. Engineer will comment on whether content of operations and maintenance submittals are
acceptable.

2. Where applicable, clarify and update reviewed manual content to correspond to revisions and
field conditions.

B. Format: Submit operations and maintenance manuals in the following format:

1. PDF electronic file. Assemble each manual into a composite electronically indexed file. Submit
on digital media acceptable to Engineer.

a. Name each indexed document file in composite electronic index with applicable item name.
Include a complete electronically linked operation and maintenance directory.

b. Enable inserted reviewer comments on draft submittals.

2. Three paper copies. Include a complete operation and maintenance directory. Enclose title
pages and directories in clear plastic sleeves. Engineer will return two copies.

C. Manual Submittal: Submit each manual in final form prior to requesting inspection for Substantial
Completion and at least 15 days before commencing demonstration and training. Engineer will
return copy with comments.

1. Correct or revise each manual to comply with Engineer's comments. Submit copies of each
corrected manual within 10 days of receipt of Engineer's comments and prior to commencing
demonstration and training.

PART 2 - PRODUCTS

2.1 REQUIREMENTS FOR OPERATION, AND MAINTENANCE MANUALS

A. Directory: Prepare a single, comprehensive directory of emergency, operation, and maintenance
data and materials, listing items and their location to facilitate ready access to desired information.

B. Organization: Unless otherwise indicated, organize each manual into a separate section for each
system and subsystem, and a separate section for each piece of equipment not part of a system.
Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.
C. Title Page: Include the following information:
1. Subject matter included in manual.
2. Name and address of Project.
3. Name and address of Owner.

4., Date of submittal.



5. Name and contact information for Contractor.

6. Name and contact information for Construction Manager.

7. Name and contact information for Engineer.

8. Name and contact information for Commissioning Authority.

9. Names and contact information for major consultants to the Engineer that designed the systems
contained in the manuals.

10. Cross-reference to related systems in other operation and maintenance manuals.

D. Table of Contents: List each product included in manual, identified by product name, indexed to
the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

E. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment,
and components of one system into a single binder.

F. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic PDF
file for each manual type required.

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where scanning
of paper documents is required, configure scanned file for minimum readable file size.

2. File Names and Bookmarks: Enable bookmarking of individual documents based on file names.
Name document files to correspond to system, subsystem, and equipment names used in manual
directory and table of contents. Group documents for each system and subsystem into individual
composite bookmarked files, then create composite manual, so that resulting bookmarks reflect
the system, subsystem, and equipment names in a readily navigated file tree. Configure electronic
manual to display bookmark panel on opening file.

G. Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes.

1. Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary to
accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) paper; with clear plastic
sleeve on spine to hold label describing contents and with pockets inside covers to hold folded
oversize sheets.

a. ldentify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE
MANUAL," Project title or name, and subject matter of contents, and indicate Specification
Section number on bottom of spine. Indicate volume number for multiple-volume sets.

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual. Mark
each tab to indicate contents. Include typed list of products and major components of equipment
included in the section on each divider, cross-referenced to Specification Section number and title
of Project Manual.

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic software
storage media for computerized electronic equipment.

4. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings to same size as text pages and use as
foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes
and bind envelopes in rear of manual. At appropriate locations in manual, insert typewritten



pages indicating drawing titles, descriptions of contents, and drawing locations.

2.2 OPERATION MANUALS

A. Content: In addition to requirements in this Section, include operation data required in individual
Specification Sections and the following information:

1. System, subsystem, and equipment descriptions. Use designations for systems and equipment
indicated on Contract Documents.

2. Operating standards.

3. Operating procedures.

4. Wiring diagrams.

5. Control diagrams.

6. License requirements including inspection and renewal dates.
B. Descriptions: Include the following:

1. Product name and model number. Use designations for products indicated on Contract
Documents.

2. Manufacturer's name.
3. Equipment identification with serial number of each component.
4. Equipment function.
5. Operating characteristics.
6. Limiting conditions.
7. Complete nomenclature and number of replacement parts.
C. Operating Procedures: Include the following, as applicable:
1. Routine and normal operating instructions.
2. Regulation and control procedures.
3. Required sequences for electric or electronic systems.

4. Special operating instructions and procedures.

2.3 PRODUCT MAINTENANCE MANUALS

A. Content: Organize manual into a separate section for each product, material, and finish. Include
source information, product information, maintenance procedures, repair materials and sources,
and warranties and bonds, as described below.

B. Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and telephone
number of Installer or supplier and maintenance service agent, and cross-reference Specification
Section number and title in Project Manual.

C. Product Information: Include the following, as applicable:
1. Product name and model number.
2. Manufacturer's name.

D. Maintenance Procedures: Include manufacturer's written recommendations and the following:



1. Inspection procedures.
2. Types of cleaning agents to be used and methods of cleaning.
3. List of cleaning agents and methods of cleaning detrimental to product.
4. Schedule for routine cleaning and maintenance.
E. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.
2.4 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A. Content: For each system, subsystem, and piece of equipment not part of a system, include source
information, manufacturers' maintenance documentation, maintenance procedures, maintenance
and service schedules, spare parts list and source information, maintenance service contracts, and
warranty and bond information, as described below.

B. Source Information: List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to match manual's table of contents. For each product,
list name, address, and telephone number of Installer or supplier and maintenance service agent,
and cross-reference Specification Section number and title in Project Manual.

C. Manufacturers’ Maintenance Documentation: Manufacturers' maintenance documentation
including the following information for each component part or piece of equipment:

1. Standard maintenance instructions and bulletins.

2. Drawings, diagrams, and instructions required for maintenance, including disassembly and
component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.

D. Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

1. Test and inspection instructions.

2. Troubleshooting guide.

3. Precautions against improper maintenance.

4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
5. Aligning, adjusting, and checking instructions.

E. Spare Parts List and Source Information: Include lists of replacement and repair parts, with parts
identified and cross-referenced to manufacturers' maintenance documentation and local sources
of maintenance materials and related services.

F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

PART 3 - EXECUTION

3.1 MANUAL PREPARATION

A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and
maintenance of each product, material, and finish incorporated into the Work.

B. Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance data



indicating operation and maintenance of each system, subsystem, and piece of equipment not part
of a system.

C. Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only
sheets pertinent to product or component installed. Mark each sheet to identify each product or
component incorporated into the Work. If data include more than one item in a tabular format,
identify each item using appropriate references from the Contract Documents. ldentify data
applicable to the Work and delete references to information not applicable.

D. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence and
flow diagrams. Coordinate these drawings with information contained in record Drawings to
ensure correct illustration of completed installation.

1. Do not use original project record documents as part of operation and maintenance manuals.
E. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and

maintenance documentation.

END OF SECTION 017823

SECTION 024119 - SELECTIVE DEMOLITION
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Demolition and removal of selected site elements.

1.2 DEFINITIONS

A. Remove: Detach items from existing construction and legally dispose of them off-site unless
indicated to be removed and salvaged or removed and reinstalled.

B. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage,
and deliver to Owner.

C. Existing to Remain: Existing items of construction that are not to be permanently removed and that
are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.
1.3 FIELD CONDITIONS

A. Owner will occupy the building during selective demolition activities. Conduct selective demolition
so Owner's operations will not be disrupted.

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as
practical.

C. Notify Engineer of discrepancies between existing conditions and Drawings before proceeding with
selective demolition.

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.

1. If suspected hazardous materials are encountered, do not disturb; immediately notify Engineer
and Owner. Hazardous materials will be removed by Owner under a separate contract.

E. Storage or sale of removed items or materials on-site is not permitted.



PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION

3.1 EXAMINATION
A. Survey existing conditions and correlate with requirements indicated to determine extent of
selective demolition required.
3.2 ELECTRICAL SYSTEMS

A. Existing to Remain: Maintain services/systems indicated to remain and protect them against
damage.

B. Remove all equipment and devices indicated to be removed. Remove all wiring determined to be
disconnected and abandoned. Remove all conduit and junction boxes determined to be empty
and not intended to be utilized to reconfigure the systems.

C. When the work area is occupied, maintain continuous service on circuits or partial circuits affected
by this work, except where Owner gives written permission for outage for specified time. All work
requiring shut down of existing systems shall be performed as approved by the Owner.

D. Provide reconnections and temporary installations as required; remove at job completion.

E. Existing concealed conduits not interfering with the work may remain; however, wiring shall be
removed from panelboards, control cabinets, or source of power. No unused wiring or cables shall
be left in place.

3.3 SELECTIVE DEMOLITION, GENERAL

A. General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
governing regulations and as follows:

1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting
methods least likely to damage construction to remain or adjoining construction. Use hand tools or
small power tools designed for sawing or grinding, not hammering and chopping, to minimize
disturbance of adjacent surfaces. Temporarily cover openings to remain.

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing
finished surfaces.

3. Dispose of demolished items and materials promptly.
B. Removed and Salvaged Items:
1. Clean salvaged items.
2. Pack or crate items after cleaning. Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to Owner's storage area designated by Owner.

5. Protect items from damage during transport and storage.

3.4 DISPOSAL OF DEMOLISHED MATERIALS

A. General: Except for items or materials indicated to remain Owner's property, remove demolished
materials from Project site.



1. Do not allow demolished materials to accumulate on-site.

B. Disposal: Transport demolished materials off Owner's property and legally dispose of them.

3.5 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.

END OF SECTION 024119

SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
B. Related Requirements:
1. Section 271500 "Communications Horizontal Cabling" for cabling used for voice and data
circuits.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES
A. Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

B. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-2 and
Type XHHW-2.

2.2 CONNECTORS AND SPLICES

A. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and
class for application and service indicated.

2.3 SYSTEM DESCRIPTION

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

B. Comply with NFPA 70.
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 XHHW-2, single conductors in raceway.
B. Feeders: Type THHN-2-THWN-2, single conductors in raceway.
C. Branch Circuits: Type THHN-2-THWN-2, single conductors in raceway.

3.3 INSTALLATION OF CONDUCTORS AND CABLES
A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.

C. 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.

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

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

3.4 CONNECTIONS

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

B. Make splices, terminations, and taps that are compatible with conductor material.
1. Use oxide inhibitor in each splice, termination, and tap for exterior applications.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

3.5 IDENTIFICATION

A. ldentify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.
3.6 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:

1. After installing conductors and cables and before electrical circuitry has been energized, test
service entrance and feeder conductors for compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance
Testing Specification. Certify compliance with test parameters.

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and larger. Remove
box and equipment covers so splices are accessible to portable scanner. Correct deficiencies



determined during the scan.

a. Instrument: Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Provide calibration record for device.

b. Record of Infrared Scanning: Prepare a certified report that identifies splices checked and that
describes scanning results. Include notation of deficiencies detected, remedial action taken, and
observations after remedial action.

B. Test and Inspection Reports: Prepare a written report to record the following:
1. Procedures used.
2. Results that comply with requirements.

3. Results that do not comply with requirements and corrective action taken to achieve compliance
with requirements.

C. Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519

SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

1.1 SUMMARY
A. Section includes:
1. Hangers and supports for electrical equipment and systems.

2. Construction requirements for concrete bases.

1.2 QUALITY ASSURANCE
A. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

1. 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.

c. ERICO International Corporation.
d. GS Metals Corp.

e. Thomas & Betts Corporation.

f. Unistrut; Atkore International.

g. Wesanco, Inc.

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.



3. Channel Dimensions: Selected for applicable load criteria.
B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for
types and sizes of raceway or cable to be supported.

D. 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 of conductor gripping pieces as required to suit
individual conductors or cables supported. Body shall be malleable iron.

E. 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 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; Illinois Tool Works, Inc.
3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.

2. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS Type 18;
complying with MFMA-4 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for attached
structural element.

4. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
5. Toggle Bolts: All-steel springhead type.
6. Hanger Rods: Threaded steel.

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,
IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) 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.

3.2 SUPPORT INSTALLATION
A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.

B. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will
be adequate to carry present and future static loads within specified loading limits. Minimum static



design load used for strength determination shall be weight of supported components plus 200 Ib
(90 kg).

C. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods unless
otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.
2. To Light Steel: Sheet metal screws.

3. 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.

3.3 PAINTING
A. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-

repair paint to comply with ASTM A 780.

END OF SECTION 260529

SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Metal conduits, tubing, and fittings.
2. Nonmetal conduits, tubing, and fittings.

3. Boxes, enclosures, and cabinets.
PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

B. GRC: Comply with ANSI C80.1 and UL 6.
C. EMT: Comply with ANSI C80.3 and UL 797.
D. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
1. Fittings for EMT:
a. Material: Steel.
b. Type: Setscrew or compression.

E. Joint Compound for IMC, or GRC: Approved, as defined in NFPA 70, by authorities having
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect
threaded conduit joints from corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS
A. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined



in NFPA 70, by a qualified testing agency, and marked for intended location and application.
. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
. LFNC: Comply with UL 1660.
. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.
. Fittings for LFNC: Comply with UL 514B.

m o m O O W

. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less,
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2.3 BOXES, ENCLOSURES, AND CABINETS

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
C. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed Conduit: GRC.
2. Routed on Bridge and Tower: LFNC.
3. Underground Conduit: RNC, Type EPC-40-PVC.
4. Boxes and Enclosures: NEMA 250, Type 3R.

B. Indoors: Apply raceway products as specified below unless otherwise indicated.
1. Exposed, Not Subject to Physical Damage: EMT.
2. Concealed in Ceilings and Interior Walls and Partitions: EMT.
3. Boxes and Enclosures: NEMA 250, Type 1.

C. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply
with NEMA FB 2.10.

2. EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10.

3.2 INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on
Drawings or in this article are stricter.

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-water
pipes. Install horizontal raceway runs above water and steam piping.

C. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for
hangers and supports.

D. Install no more than the equivalent of three 90-degree bends in any conduit run except for control
wiring conduits, for which fewer bends are allowed. Support within 12 inches (300 mm) of changes
in direction.



E. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

F. Support conduit within 12 inches (300 mm)of enclosures to which attached.

G. 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.

H. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to
protect conductors including conductors smaller than No. 4 AWG.

I. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or
cabinets. Install bushings on conduits up to 1-1/4-inch (35-mm) trade size and insulated throat
metal bushings on 1-1/2-inch (41-mm) trade size and larger conduits terminated with locknuts.
Install insulated throat metal grounding bushings on service conduits.

J. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less
than 200-Ib (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end of pull
wire. Cap underground raceways designated as spare above grade alongside raceways in use.

3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit.

2. 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 backfill around conduit to provide
maximum supporting strength. After placing controlled backfill to within 12 inches (300 mm) of
finished grade, make final conduit connection at end of run and complete backfilling with normal
compaction.

3. Install manufactured duct elbows for stub-up at poles and equipment and at building entrances
through floor.

4. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at
building entrances through floor.

5. Underground Warning Tape: Comply with requirements in Section 260553 "ldentification for
Electrical Systems."

3.4 PROTECTION
A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.

END OF SECTION 260533

SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:



1. Identification of power and control cables.
2. Identification for conductors.

3. Underground-line warning tape.

4. Equipment identification labels.

5. Miscellaneous identification products.

1.2 QUALITY ASSURANCE
A. Comply with ANSI A13.1.
B. Comply with NFPA 70.
C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
D. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by
label printers, shall comply with UL 969.
PART 2 - PRODUCTS

2.1 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color
field for each raceway and cable size.

B. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-
resistant coating and matching wraparound adhesive tape for securing ends of legend label.

C. Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping
action.

2.2 CONDUCTOR IDENTIFICATION MATERIALS

A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm) thick
by 1 to 2 inches (25 to 50 mm) wide.

B. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-
resistant coating and matching wraparound adhesive tape for securing ends of legend label.

C. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend
machine printed by thermal transfer or equivalent process.
2.3 UNDERGROUND-LINE WARNING TAPE
A. Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify and
locate underground electrical lines.

2. Printing on tape shall be permanent and shall not be damaged by burial operations.

3. Tape material and ink shall be chemically inert, and not subject to degrading when exposed to
acids, alkalis, and other destructive substances commonly found in soils.

B. Color and Printing:
1. Comply with ANSI Z535.1 through ANSI Z535.5.
2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE.



2.4 EQUIPMENT IDENTIFICATION LABELS
A. Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white letters on a dark-gray
background. Minimum letter height shall be 3/8 inch (10 mm).
2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS
A. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

B. Apply identification devices to surfaces that require finish after completing finish work.

C. Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

E. Underground-Line Warning Tape: During backfilling of trenches install continuous underground-line
warning tape directly above line at 6 to 8 inches (150 to 200 mm) below finished grade.

3.2 IDENTIFICATION SCHEDULE

A. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction
boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use colors listed below
for ungrounded service and feeder conductors.

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities
having jurisdiction permit.

b. Colors for 208/120-V Circuits:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

c. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches (150 mm) from terminal points and in boxes where splices or taps are
made. Apply last two turns of tape with no tension to prevent possible unwinding. Locate bands
to avoid obscuring factory cable markings.

B. Equipment Identification Labels: On each unit of equipment, install unique designation label that is
consistent with wiring diagrams, schedules, and the 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, control,
communication, signal, and monitoring systems unless equipment is provided with its own
identification.

1. Labeling Instructions:



a. Indoor Equipment: Engraved, laminated acrylic or melamine label. Unless otherwise
indicated, provide a single line of text with 1/2-inch- (13-mm-) high letters on 1-1/2-inch- (38-
mm-) high label; where two lines of text are required, use labels 2 inches (50 mm) high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label.

c. Unless provided with self-adhesive means of attachment, fasten labels with appropriate
mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

END OF SECTION 260553



SECTION 262416 - PANELBOARDS
PART 1 - GENERAL

1.1 SUMMARY

A. Section includes lighting and appliance branch-circuit panelboards.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details. Show tabulations of installed
devices, equipment features, and ratings.

2. Detail bus configuration, current, and voltage ratings.
3. Short-circuit current rating of panelboards and overcurrent protective devices.
4. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective
devices and auxiliary components.
1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

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. Comply with NEMA PB 1.
C. Comply with NFPA 70.

1.5 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: Surface-mounted cabinets.
1. Rated for environmental conditions at installed location.
a. Indoor Dry and Clean Locations: NEMA 250, Type 1.

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box
dimensions; for flush-mounted fronts, overlap box.

3. Directory Card: Inside panelboard door, mounted in transparent card holder.

B. Phase, Neutral, and Ground Buses: Tin-plated aluminum.



C. Conductor Connectors: Suitable for use with conductor material and sizes.
1. Material: Tin-plated aluminum.
2. Main and Neutral Lugs: Mechanical type.
3. Ground Lugs and Bus Configured Terminators: Compression type.

D. Future Devices: Mounting brackets, bus connections, filler plates, and necessary appurtenances
required for future installation of devices.

E. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current
available at terminals.
2.2 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
2. Siemens Energy & Automation, Inc.
3. Square D; a brand of Schneider Electric.

B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

C. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. 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. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
a. Standard frame sizes, trip ratings, and number of poles.

b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor materials.
PART 3 - EXECUTION

3.1 INSTALLATION
A. Receive, inspect, handle, store and install panelboards and accessories according to NEMA PB 1.1.
B. Mount top of trim 90 inches (2286 mm) 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.
E. Install filler plates in unused spaces.
F. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

G. Comply with NECA 1.

3.2 IDENTIFICATION



A. ldentify field-installed conductors, interconnecting wiring, and components; provide warning signs
complying with Section 260553 "ldentification for Electrical Systems."

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 Section 260553 "lIdentification for Electrical Systems."

3.3 FIELD QUALITY CONTROL
A. Perform tests and inspections.
B. Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and
control circuit.

2. Test continuity of each circuit.
C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance
Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance;
otherwise, replace with new units and retest.

D. Panelboards will be considered defective if they do not pass tests and inspections.

END OF SECTION 262416

SECTION 262713 - ELECTRICITY METERING
PART 1 - GENERAL

1.1 SUMMARY

A. Section includes equipment for electricity metering by utility company.

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

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.

PART 2 - PRODUCTS

2.1 EQUIPMENT FOR ELECTRICITY METERING BY UTILITY COMPANY
A. Meters will be furnished by utility company.

B. Meter Sockets: Comply with requirements of electrical-power utility company.

PART 3 - EXECUTION



3.1 INSTALLATION

A. Comply with equipment installation requirements in NECA 1.

B. Install meters furnished by utility company. Install raceways and equipment according to utility
company's written requirements. Provide empty conduits for metering leads and extend grounding
connections as required by utility company.

3.2 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Connect a load of known kilowatt rating, 1.5 kW minimum, to a circuit supplied by metered
feeder.

2. Turn off circuits supplied by metered feeder and secure them in off condition.

3. Run test load continuously for eight hours minimum, or longer, to obtain a measurable meter
indication. Use test-load placement and setting that ensures continuous, safe operation.

4. Check and record meter reading at end of test period and compare with actual electricity used,
based on test-load rating, duration of test, and sample measurements of supply voltage at test-
load connection. Record test results.

B. Electricity metering will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

END OF SECTION 262713

SECTION 262726 - WIRING DEVICES
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Receptacles, and associated device plates.

2. Toggle switches.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Shop Drawings: List of legends and description of materials and process used for premarking wall
plates.

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; Division of Cooper Industries, Inc. (Cooper).
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
3. Leviton Mfg. Company Inc. (Leviton).



4. Pass & Seymour/Legrand (Pass & Seymour).

B. Source Limitations: Obtain each type of wiring device and associated wall plate from single source
from single manufacturer.

2.2 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, 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 NFPA 70.

C. Devices that are manufactured for use with modular plug-in connectors may be substituted under
the following conditions:

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.

2. Devices shall comply with the requirements in this Section.

2.3 STRAIGHT-BLADE RECEPTACLES

A. Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R,
UL 498, and FS W-C-596.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Cooper; 5351 (single), CR5362 (duplex).

b. Hubbell; HBL5351 (single), HBL5352 (duplex).
c. Leviton; 5891 (single), 5352 (duplex).

d. Pass & Seymour; 5361 (single), 5362 (duplex).

2.4 TOGGLE SWITCHES
A. Comply with NEMA WD 1, UL 20, and FS W-S5-896.
B. Switches, 120/277 V, 20 A:

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

1)Cooper.
2)Hubbell.
3)Leviton.

4)Pass & Seymour.

2.5 WALL PLATES
A. Single and combination types shall match corresponding wiring devices.
1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Finished Spaces: Smooth, high-impact thermoplastic

3. Material for Unfinished Spaces: Galvanized steel.

2.6 FINISHES

A. Device Color:



1. Wiring Devices Connected to Normal Power System: Ivory.

B. Wall Plate Color: For plastic covers, match device color.
PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

B. Conductors:

1. Do not strip insulation from conductors until right 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.

C. Device Installation:

1. Replace devices that have been in temporary use during construction and that 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 (152 mm) in
length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor
tightly clockwise, two-thirds to three-fourths of the way around terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by 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.

D. 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, multigang
wall plates.

3.2 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Test Instruments: Use instruments that comply with UL 1436.

2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or
illuminated digital-display indicators of measurement.

B. Tests for Convenience Receptacles:



1. Line Voltage: Acceptable range is 105 to 132 V.

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
3. Ground Impedance: Values of up to 2 ohms are acceptable.

4. Using the test plug, verify that the device and its outlet box are securely mounted.

5. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker,
poor connections, inadequate fault current path, defective devices, or similar problems. Correct
circuit conditions, remove malfunctioning units and replace with new ones, and retest as specified
above.

C. Wiring device will be considered defective if it does not pass tests and inspections.

END OF SECTION 262726

SECTION 264313 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS
PART 1 - GENERAL

1.1 SUMMARY
A. Section includes field-mounted SPDs for low-voltage (120 to 600 V) power distribution and control
equipment.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.
1. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.
1.3 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.4 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to replace or replace SPDs 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 SPD REQUIREMENTS

A. SPD with Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

B. Comply with NFPA 70.
C. Comply with UL 1449.

2.2 PANEL SUPPRESSOR

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:



1. Advanced Protection Technologies Inc. (APT).
2. LEA International; Protection Technology Group.
3. Leviton Manufacturing Co., Inc.
4. Powerlogics, Inc.
5. Transtector.
B. SPDs: Comply with UL 1449, Type 2.
1. SPDs with the following features and accessories:
a. Integral disconnect switch.

b. Internal thermal protection that disconnects the SPD before damaging internal suppressor
components.

c. Indicator light display for protection status.

C. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase
shall not be less than 200 kA. The peak surge current rating shall be the arithmetic sum of the
ratings of the individual MOVs in a given mode.

D. Protection modes and UL 1449 VPR for 240/120 V, single-phase, three-wire circuits shall not
exceed the following:

1. Line to Neutral: 700 V.
2. Line to Ground: 700 V.
3. Line to Line: 1000 V.
E. SCCR: Equal or exceed 200 KA.
F. Inominal Rating: 20 kA.
PART 3 - EXECUTION

3.1 INSTALLATION
A. Comply with NECA 1.
B. Install an OCPD or disconnect as required to comply with the UL listing of the SPD.

C. Install SPDs with conductors between suppressor and points of attachment as short and straight as
possible, and adjust circuit-breaker positions to achieve shortest and straightest leads. Do not
splice and extend SPD leads unless specifically permitted by manufacturer. Do not exceed
manufacturer's recommended lead length. Do not bond neutral and ground.

D. Use crimped connectors and splices only. Wire nuts are unacceptable.
E. Complete startup checks according to manufacturer's written instructions. Energize SPDs after
power system has been energized, stabilized, and tested.
3.2 FIELD QUALITY CONTROL
A. Perform the following tests and inspections.
1. Compare equipment nameplate data for compliance with Drawings and Specifications.
2. Inspect anchorage, alignment, grounding, and clearances.

3.Verify that electrical wiring installation complies with manufacturer's written installation



requirements.
B. An SPD will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

END OF SECTION 264313

SECTION 270526 - GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Grounding conductors.
2. Grounding connectors.
3. Grounding busbars.
4. Grounding rods.

5. Grounding labeling.

1.2 DEFINITIONS
A. BCT: Bonding conductor for telecommunications.
B. EMT: Electrical metallic tubing.
C. TGB: Telecommunications grounding busbar.

D. TMGB: Telecommunications main grounding busbar.

1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.

1.4 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.
PART 2 - PRODUCTS

2.1 SYSTEM COMPONENTS
A. Comply with J-STD-607-A.

2.2 CONDUCTORS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Harger Lightning and Grounding.
2. Panduit Corp.
3. Tyco Electronics Corp.

B. Comply with UL 486A-486B.



C. Insulated Conductors: Stranded copper wire, green or green with yellow stripe insulation, insulated
for 600 V, and complying with UL 83.

1. Ground wire for custom-length equipment ground jumpers shall be No. 6 AWG, 19-strand, UL-
listed, Type THHN wire.

D. Bare Copper Conductors:
1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.

4. Bonding Cable: 28 kcmils (14.2 sq. mm), 14 strands of No. 17 AWG conductor, and 1/4 inch (6.3
mm) in diameter.

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper: Tinned-copper tape, braided conductors terminated with two-hole copper
ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

2.3 CONNECTORS

A. Irreversible connectors listed for the purpose. Listed by an NRTL as complying with NFPA 70 for
specific types, sizes, and combinations of conductors and other items connected. Comply with UL
486A-486B.

B. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Burndy; Part of Hubbell Electrical Systems.
2. Chatsworth Products, Inc.

3. Harger Lightning and Grounding.

4. Panduit Corp.

5. Tyco Electronics Corp.

C. Compression Wire Connectors: Crimp-and-compress connectors that bond to the conductor when
the connector is compressed around the conductor. Comply with UL 467.

1. Electroplated tinned copper, C and H shaped.

D. Busbar Connectors: Cast silicon bronze, solderless compression or exothermic-type, mechanical
connector; with a long barrel and two holes spaced on 5/8- or 1-inch (15.8- or 25.4-mm) centers
for a two-bolt connection to the busbar.

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

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Chatsworth Products, Inc.
2. Harger Lightning and Grounding.
3. Panduit Corp.



B. TMGB: Predrilled, wall-mounted, rectangular bars of hard-drawn solid copper, 1/4 by 4 inches (6.3
by 100 mm) in cross section, length as reqiored. The busbar shall be NRTL listed for use as TMGB
and shall comply with J-STD-607-A.

1. Predrilling shall be with holes for use with lugs specified in this Section.

2. Mounting Hardware: Stand-off brackets that provide a 4-inch (100-mm) clearance to access the
rear of the busbar. Brackets and bolts shall be stainless steel.

3. Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in 600-V
switchboards, impulse tested at 5000 V.

C. TGB: Predrilled rectangular bars of hard-drawn solid copper, 1/4 by 2 inches (6.3 by 50 mm) in
cross section, length as required. The busbar shall be for wall mounting, shall be NRTL listed as
complying with UL 467, and shall comply with J-STD-607-A.

1. Predrilling shall be with holes for use with lugs specified in this Section.

2. Mounting Hardware: Stand-off brackets that provide at least a 2-inch (50-mm clearance to
access the rear of the busbar. Brackets and bolts shall be stainless steel.)

3. Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in 600-V
switchboards, impulse tested at 5000 V.

D. Rack and Cabinet Grounding Busbars: Rectangular bars of hard-drawn solid copper, accepting
conductors ranging from No. 14 to No. 2/0 AWG, NRTL listed as complying with UL 467, and
complying with J-STD-607-A. Predrilling shall be with holes for use with lugs specified in this
Section.

1. Cabinet-Mounted Busbar: Terminal block, with stainless-steel or copper-plated hardware for
attachment to the cabinet.

2. Rack-Mounted Horizontal Busbar: Designed for mounting in 19- or 23-inch (483- or 584-mm)
equipment racks. Include a copper splice bar for transitioning to an adjoining rack, and stainless-
steel or copper-plated hardware for attachment to the rack.

3. Rack-Mounted Vertical Busbar: 72 or 36 inches (1827 or 914 mm long, with)stainless-steel or
copper-plated hardware for attachment to the rack.
2.5 GROUND RODS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Harger Lightning and Grounding.
2. Tyco Electronics Corp.

B. Ground Rods: Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m).

2.6 LABELING

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Brother International Corporation.
2. HellermannTyton.
3. Panduit Corp.
B. 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.

C. Machine printed, in black, by thermal transfer or equivalent process. Minimum letter height shall
be 3/8 inch (10 mm). Overlay shall provide a weatherproof and UV-resistant seal for label.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine the ac grounding electrode system and equipment grounding for compliance with
requirements for maximum ground-resistance level and other conditions affecting performance of
grounding and bonding of the electrical system.

B. Inspect the test results of the ac grounding system measured at the point of BCT connection.

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the
Work.

D. Proceed with connection of the BCT only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Bonding shall include the ac utility power service entrance, the communications cable entrance,
and the grounding electrode system. The bonding of these elements shall form a loop so that each
element is connected to at least two others.

B. Comply with NECA 1.
C. Comply with J-STD-607-A.

3.3 APPLICATION

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

B. Underground Grounding Conductors: Install bare tinned-copper conductor.
C. Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors.
D. Conductor Support:
1. Secure grounding and bonding conductors at intervals of not less than 36 inches (900 mm.)
E. Grounding and Bonding Conductors:

1. Install in the straightest and shortest route between the origination and termination point, and
no longer than required. The bend radius shall not be smaller than eight times the diameter of the
conductor. No one bend may exceed 90 degrees.

2. Install without splices.
3. Support at not more than 36-inch (900-mm) intervals.

4. Install grounding and bonding conductors in 3/4-inch (21-mm) PVC conduit until conduit enters a
telecommunications room. The grounding and bonding conductor pathway through a plenum shall
be in EMT. Conductors shall not be installed in EMT unless otherwise indicated.

3.4 GROUNDING BUSBARS



A. Indicate locations of grounding busbars on Drawings. Install busbars horizontally, on insulated
spacers 2 inches (50 mm) minimum from wall, 12 inches (300 mm) above finished floor unless
otherwise indicated.

B. Where indicated on both sides of doorways, route bus up to top of door frame, across top of
doorway, and down; connect to horizontal bus.
3.5 CONNECTIONS

A. Bond metallic equipment in a telecommunications equipment room to the grounding busbar in
that room

B. Stacking of conductors under a single bolt is not permitted when connecting to busbars.

C. Assemble the wire connector to the conductor, complying with manufacturer's written instructions
and as follows:

1. Use crimping tool and the die specific to the connector.

2. Pretwist the conductor.

3. Apply an antioxidant compound to all bolted and compression connections.
D. Primary Protector: Bond to the TMGB with insulated bonding conductor.

E. Telecommunications Enclosures and Equipment Racks: Bond metallic components of enclosures to
the telecommunications bonding and grounding system. Install top-mounted rack grounding
busbar unless the enclosure and rack are manufactured with the busbar. Bond the equipment
grounding busbar to the TGB No. 2 AWG bonding conductors.

F. Electrical Power Panelboards: Where an electrical panelboard for telecommunications equipment
is located in the same room or space, bond each TGB to the ground bar of the panelboard.

G. Shielded Cable: Bond the shield of shielded cable to the TGB in communications rooms and spaces.
Comply with TIA/EIA-568-B.1 and TIA/EIA-568-B.2 when grounding screened, balanced, twisted-
pair cables.

H. Rack- and Cabinet-Mounted Equipment: Bond powered equipment chassis to the cabinet or rack
grounding bar. Power connection shall comply with NFPA 70; the equipment grounding conductor
in the power cord of cord- and plug-connected equipment shall be considered as a supplement to
bonding requirements in this Section.

3.6 IDENTIFICATION
A. Labels shall be preprinted or computer-printed type.

1. Label TMGB(s) with "fs-TMGB," where "fs" is the telecommunications space identifier for the
space containing the TMGB.

2. Label TGB(s) with "fs-TGB," where "fs" is the telecommunications space identifier for the space
containing the TGB.

3. Label the BCT and each telecommunications backbone conductor at its attachment point:
"WARNING! TELECOMMUNICATIONS BONDING CONDUCTOR. DO NOT REMOVE OR DISCONNECT!"
3.7 FIELD QUALITY CONTROL
A. Perform tests and inspections.

B. Tests and Inspections:



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

2. Test the bonding connections of the system using an ac earth ground-resistance tester, taking
two-point bonding measurements in each telecommunications equipment room containing a
TMGB and a TGB and using the process recommended by BICSI TDMM. Conduct tests with the
facility in operation.

a. Measure the resistance between the busbar and the nearest available grounding electrode.
The maximum acceptable value of this bonding resistance is 100 milliohms.

3. Test for ground loop currents using a digital clamp-on ammeter, with a full-scale of not more
than 10 A, displaying current in increments of 0.01 A at an accuracy of plus/minus 2.0 percent.

a. With the grounding infrastructure completed and the communications system electronics
operating, measure the current in every conductor connected to the TMGB and in each TGB.
Maximum acceptable ac current level is 1 A.

C. Excessive Ground Resistance: If resistance to ground at the BCT exceeds 5 ohms, notify Engineer
promptly and include recommendations to reduce ground resistance.

D. Grounding system will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

END OF SECTION 270526

SECTION 270536 - CABLE TRAYS FOR COMMUNICATIONS SYSTEMS
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Ladder cable trays.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Shop Drawings: For each type of cable tray.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR CABLE TRAYS

A. Cable Trays and Accessories: Identified as defined in NFPA 70 and marked for intended location,
application, and grounding.

B. Sizes and Configurations: See the Drawings for specific requirements for types and configurations.

2.2 LADDER CABLE TRAYS
A. Description:
1. Configuration: Two |-beam side rails with transverse rungs welded to side rails.
2. Rung Spacing: 8 inches (150 mm) o.c.
3. Radius-Fitting Rung Spacing: 9 inches (225 mm) at center of tray's width.



4. Minimum Cable-Bearing Surface for Rungs: 7/8-inch (22-mm) width with radius edges.
5. No portion of the rungs shall protrude below the bottom plane of side rails.

6. Structural Performance of Each Rung: Capable of supporting a maximum cable load, with a
safety factor of 1.5, plus a200-Ib (90-kg) concentrated load, when tested according to NEMA VE 1.

7. Minimum Usable Load Depth: 3 inches (75 mm).

8. Width: As indicated on Drawings.

9. Splicing Assemblies: Bolted type using serrated flange locknuts.

10. Hardware and Fasteners: Steel, zinc plated according to ASTM B 633.

11. Splice Plate Capacity: Splices located within support span shall not diminish rated loading
capacity of cable tray.



2.3 MATERIALS AND FINISHES
A. Aluminum:

1. Materials: Alloy 6063-T6 according to ANSI H35.1/H 35.1M for extruded components, and Alloy
5052-H32 or Alloy 6061-T6 according to ANSI H35.1/H 35.1M for fabricated parts.

2. Hardware: Chromium-zinc-plated steel, ASTM F 1136.

2.4 CABLE TRAY ACCESSORIES

A. Fittings: Tees, crosses, risers, elbows, and other fittings as indicated, of same materials and finishes
as cable tray.

B. Cable tray supports and connectors, including bonding jumpers, as recommended by cable tray
manufacturer.

PART 3 - EXECUTION

3.1 CABLE TRAY INSTALLATION
A. Install cable trays according to NEMA FG 1.

B. Install cable trays as a complete system, including fasteners, hold-down clips, support systems,
barrier strips, adjustable horizontal and vertical splice plates, elbows, tees, crosses, cable dropouts,
adapters, covers, and bonding.

C. Fasten cable tray supports to building structure.

D. Design fasteners and supports to carry cable tray, the cables, and a concentrated load of 200 Ib (90
kg). Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems."

E. Make connections to equipment with flanged fittings fastened to cable trays and to equipment.
Support cable trays independent of fittings. Do not carry weight of cable trays on equipment
enclosure.

3.2 CABLE TRAY GROUNDING

A. Cable trays with communications cable shall be bonded together with splice plates listed for
grounding purposes or with listed bonding jumpers.

3.3 CABLE INSTALLATION
A. Install cables only when each cable tray run has been completed and inspected.

B. Fasten cables on horizontal runs with cable clamps or cable ties according to NEMA VE 2. Tighten
clamps only enough to secure the cable, without indenting the cable jacket.

C. Fasten and support cables that pass from one cable tray to another or drop from cable trays to
equipment enclosures. Fasten cables to the cable tray at the point of exit and support cables
independent of the enclosure. The cable length between cable trays or between cable tray and
enclosure shall be no more than 72 inches (1800 mm).

3.4 CONNECTIONS

A. Connect raceways to cable trays according to requirements in NEMA VE 2 and NEMA FG 1.

3.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:



1. After installing cable trays and after electrical circuitry has been energized, survey for
compliance with requirements.

2. Visually inspect cable insulation for damage. Correct sharp corners, protuberances in cable trays,
vibrations, and thermal expansion and contraction conditions, which may cause or have caused
damage.

3. Verify that the number, size, and voltage of cables in cable trays do not exceed that permitted
by NFPA 70. Verify that communications or data-processing circuits are separated from power
circuits by barriers or are installed in separate cable trays.

4. Verify that there are no intruding items such as pipes, hangers, or other equipment in the cable
tray.

5. Remove dust deposits, industrial process materials, trash of any description, and any blockage of
tray ventilation.

6. Visually inspect each cable tray joint and each ground connection for mechanical continuity.
Check bolted connections between sections for corrosion. Clean and retorque in suspect areas.

7. Check for missing, incorrect, or damaged bolts, bolt heads, or nuts. When found, replace with
specified hardware.

8. Perform visual and mechanical checks for adequacy of cable tray grounding; verify that all
takeoff raceways are bonded to cable trays. Test entire cable tray system for continuity. Maximum
allowable resistance is 1 ohm.

B. Prepare test and inspection reports.

3.6 PROTECTION

A. Protect installed cable trays and cables.

END OF SECTION 270536

SECTION 271100 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Telecommunications mounting elements.
2. Backboards.
3. Telecommunications equipment racks and cabinets.
4. Grounding.
B. Related Requirements:
1. Section 270536 "Cable Trays for Communications Systems" for cable trays and accessories.
2. Section 271500 "Communications Horizontal Cabling" for voice and data cabling associated with
system panels and devices.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.



B. Shop Drawings: For communications equipment room fittings. Include plans, elevations, sections,
details, and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances,
method of field assembly, components, and location and size of each field connection.

2. Equipment Racks and Cabinets: Include workspace requirements and access for cable
connections.

3. Grounding: Indicate location of grounding bus bar and its mounting detail showing standoff
insulators and wall mounting brackets.

PART 2 - PRODUCTS

2.1 BACKBOARDS
A. Backboards: Plywood, 3/4 by 48 by 96 inches (19 by 1220 by 2440 mm).

2.2 EQUIPMENT FRAMES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

. ADC.

. Belden Inc.

. Cooper B-Line.

. Emerson Network Power Connectivity Solutions.
. Hubbell Premise Wiring.

. Leviton Commercial Networks Division.

. Middle Atlantic Products, Inc.

. Ortronics, Inc.
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. Panduit Corp.

10. Siemon Co. (The).

11. Tyco Electronics Corporation; AMP Products.
B. General Frame Requirements:

1. Distribution Frames: Freestanding and wall-mounting, modular-steel units designed for
telecommunications terminal support and coordinated with dimensions of units to be supported.

2. Module Dimension: Width compatible with EIA 310-D standard, 19-inch (480-mm) panel
mounting.

3. Finish: Manufacturer's standard, baked-polyester powder coat.
C. Modular Freestanding Cabinets:

1. Removable and lockable side panels.

2. Hinged and lockable front and rear doors.

3. Adjustable feet for leveling.

4. Screened ventilation openings in the roof and rear door.

5. Cable access provisions in the roof and base.



6. Grounding bus bar.
7. Roof-mounted, 550-cfm (260-L/s) fan with filter.
8. Power strip.
9. Baked-polyester powder coat finish.
10. All cabinets keyed alike.

D. Cable Management for Equipment Frames:
1. Metal, with integral wire retaining fingers.
2. Baked-polyester powder coat finish.
3. Vertical cable management panels shall have front and rear channels, with covers.
4. Provide horizontal crossover cable manager at the top of each relay rack, with a minimum height
of two rack units each.

2.3 POWER STRIPS
A. Power Strips: Comply with UL 1363.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended
location and application.

. Rack mounting.
. Six, 20-A, 120-V ac, NEMA WD 6, Configuration 5-20R receptacles.
. LED indicator lights for power and protection status.

. LED indicator lights for reverse polarity and open outlet ground.

2
3
4
5
6. Circuit Breaker and Thermal Fusing: When protection is lost, circuit opens and cannot be reset.
7. Rocker-type on-off switch, illuminated when in on position.

8. Peak Single-Impulse Surge Current Rating: 33 kA per phase.

9

. Protection modes shall be line to neutral, line to ground, and neutral to ground. UL 1449
clamping voltage for all three modes shall be not more than 330 V.

2.4 LABELING

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.

PART 3 - EXECUTION

3.1 ENTRANCE FACILITIES

A. Contact telecommunications service provider and arrange for installation of demarcation point,
protected entrance terminals, and a housing when so directed by service provider.

3.2 INSTALLATION
A. Comply with NECA 1.
B. Comply with BICSI TDMM for layout and installation of communications equipment rooms.

C. Bundle, lace, and train conductors and cables to terminal points without exceeding manufacturer's
limitations on bending radii. Install lacing bars and distribution spools.



D.

Coordinate layout and installation of communications equipment with Owner's
telecommunications and LAN equipment and service suppliers. Coordinate service entrance
arrangement with local exchange carrier.

1. Meet jointly with telecommunications and equipment suppliers, local exchange carrier
representatives, and Owner to exchange information and agree on details of equipment
arrangements and installation interfaces.

2. Record agreements reached in meetings and distribute them to other participants.

3. Adjust arrangements and locations of distribution frames, cross-connects, and patch panels in
equipment rooms to accommodate and optimize arrangement and space requirements of
telephone switch and equipment.

4. Adjust arrangements and locations of equipment with distribution frames, cross-connects, and
patch panels of cabling systems of other communications, electronic safety and security, and
related systems that share space in the equipment room.

. Coordinate location of power raceways and receptacles with locations of communications

equipment requiring electrical power to operate.

3.3 SLEEVE AND SLEEVE SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A.

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.

3.4 IDENTIFICATION

A.

B.

Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply with
requirements in Division 26 Section "ldentification for Electrical Systems."

Labels shall be preprinted or computer-printed type.

END OF SECTION 271100

SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING

PART 1 - GENERAL

1.1 SUMMARY

A.

Section Includes:

1. UTP cabling.

2. Multiuser telecommunications outlet assemblies.

3. Cable connecting hardware, patch panels, and cross-connects.
4. Telecommunications outlet/connectors.

5. Cabling system identification products.

1.2 ADMINISTRATIVE REQUIREMENTS

A.

Coordinate layout and installation of telecommunications cabling with Owner's
telecommunications and LAN equipment and service suppliers.

1.3 ACTION SUBMITTALS

A.

Product Data: For each type of product.



1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For [Installer, Jqualified layout technician, installation supervisor, and field
inspector.

B. Source quality-control reports.

C. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Test cables upon receipt at Project site. Test each pair of UTP cable for open and short circuits.
PART 2 - PRODUCTS

2.1 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 hardware are called a
"permanent link," a term that is used in the testing protocols.

1. Horizontal cabling shall contain no more than one transition point or consolidation point
between the horizontal cross-connect and the telecommunications outlet/connector.

2. Bridged taps and splices shall not be installed in the horizontal cabling.

2.2 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.

B. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

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

D. Grounding: Comply with J-STD-607-A.

2.3 BACKBOARDS
A. Backboards: Plywood, 3/4 by 48 by 96 inches (19 by 1220 by 2440 mm).

2.4 UTP CABLE

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. ADC.

2. Belden Inc.

3. Berk-Tek; a Nexans company.
4. CommScope, Inc.

5. Draka Cableteq USA.



6. Genesis Cable Products; Honeywell International, Inc.
7. Mohawk; a division of Belden Networking, Inc.
8. Superior Essex Inc.
9. SYSTIMAX Solutions; a CommScope, Inc. brand.
10. 3M Communication Markets Division.
11. Tyco Electronics Corporation; AMP Products.
B. Description: 100-ohm, four-pair UTP, 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 5e.

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, Riser Rated: Type CMR; complying with UL 1666.

2.5 UTP CABLE HARDWARE

A. Manufacturers: Subject to compliance with requirements, 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.

. Belden Inc.

. Dynacom Inc.

. Hubbell Premise Wiring.

. Leviton Commercial Networks Division.

. Molex Premise Networks; a division of Molex, Inc.

. Panduit Corp.
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. Siemon Co. (The).
10. Tyco Electronics Corporation; AMP Products.

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 5e and 66-style IDC for Category 5e. 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, plus spares and blank
positions adequate to suit specified expansion criteria.

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; 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 5e
performance. Patch cords shall have latch guards to protect against snagging.

2. Patch cords shall have color-coded boots for circuit identification.

2.6 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: Four port-connector assemblies mounted in single faceplate.
1. Plastic Faceplate: High-impact plastic. Coordinate color with Section 262726 "Wiring Devices."
2. For use with snap-in jacks accommodating any combination of UTP work area cords.
a. Flush mounting jacks, positioning the cord at a 45-degree angle.

3. Legend: Snap-in, clear-label covers and machine-printed paper inserts.

2.7 GROUNDING

A. Comply with requirements in Section 270526 "Grounding and Bonding for Communications
Systems" for grounding conductors and connectors.

B. Comply with J-STD-607-A.

2.8 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 Section 260553 "Identification for Electrical Systems."

PART 3 - EXECUTION

3.1 WIRING METHODS

A. Install cables in pathways and cable trays except within consoles, cabinets, desks, and counters and
except in accessible ceiling spaces where unenclosed wiring method may be used. Conceal
pathways and cables except in unfinished spaces.

1. Install plenum cable in environmental air spaces, including plenum ceilings.

2. Comply with requirements in Section 270536 "Cable Trays for Communications Systems."
B. Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
C. Wiring within Enclosures:

1. Bundle, lace, and train conductors to terminal points with no excess and without exceeding
manufacturer's limitations on bending radii.



2. Install lacing bars and distribution spools.

3. Install conductors parallel with or at right angles to sides and back of enclosure.

3.2 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 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 30 inches (760
mm) and not more than 6 inches (150 mm) 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. Install 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 10-foot- (3-m-) 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 Cable Installation:
1. Comply with TIA/EIA-568-B.2.

2. Do not untwist UTP cables more than 1/2 inch (12 mm) 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 8 inches (200 mm) above ceilings
by cable supports not more than 60 inches (1524 mm) apart.

3. Cable shall not be run through structural members or in contact with pipes, ducts, or other
potentially damaging items.

E. Group connecting hardware for cables into separate logical fields.

F. Separation from EMI Sources:



1. Comply with BICSI TDMM and TIA-569-B 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 Less Than 2 kVA: A minimum of 5 inches (127 mm).
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches (300 mm).
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches (610 mm).

3. Separation between communications cables in grounded metallic raceways and unshielded
power lines or electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches (64 mm).
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches (150 mm).
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches (300 mm).

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 Less Than 2 kVA: No requirement.
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches (76 mm).
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches (150 mm).

5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or
HP and Larger: A minimum of 48 inches (1200 mm).

6. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5 inches
(127 mm).

3.3 GROUNDING

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection"
Chapter.

B. Comply with J-STD-607-A.

3.4 IDENTIFICATION

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply with
requirements for identification specified in Section 260553 "ldentification for Electrical Systems."

B. 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.

C. Cabling Administration Drawings: Show building floor plans with cabling administration-point
labeling. Identify labeling convention and show labels for telecommunications closets, backbone
pathways and cables, entrance pathways and cables, terminal hardware and positions, horizontal
cables, work areas and workstation terminal positions, grounding buses and pathways, and
equipment grounding conductors. Follow convention of TIA/EIA-606-A. Furnish electronic record of
all drawings, in software and format selected by Owner.

D. Cable and Wire Identification:



1. Label each cable within 4 inches (100 mm) 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. 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.

4. 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 cabling, use a different color for
jacks and plugs of each service.

E. 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.

3.5 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:

1. Visually inspect UTP jacket materials for NRTL certification markings. Inspect cabling
terminations in communications equipment rooms for compliance with color-coding for pin
assignments, and inspect cabling connections for compliance with TIA/EIA-568-B.1.

2. Visually confirm Category 5e, marking of outlets, cover plates, outlet/connectors, and patch
panels.

3. Visually inspect cable placement, cable termination, grounding and bonding, equipment and
patch cords, and labeling of all components.

4. Test UTP backbone copper cabling for DC loop resistance, shorts, opens, intermittent faults, and
polarity between conductors. Test operation of shorting bars in connection blocks. Test cables
after termination but not cross-connection.

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-B.2. Perform
tests with a tester that complies with performance requirements in "Test Instruments
(Normative)" Annex, complying with measurement accuracy specified in "Measurement
Accuracy (Informative)" Annex. Use only test cords and adapters that are qualified by test
equipment manufacturer for channel or link test configuration.

5. UTP Performance Tests:

a. Test for each outlet. Perform the following tests according to TIA/EIA-568-B.1 and TIA/EIA-
568-B.2:

1) Wire map.

2) Length (physical vs. electrical, and length requirements).
3) Insertion loss.

4) Near-end crosstalk (NEXT) loss.

5) Power sum near-end crosstalk (PSNEXT) loss.



6) Equal-level far-end crosstalk (ELFEXT).

7) Power sum equal-level far-end crosstalk (PSELFEXT).
8) Return loss.

9) Propagation delay.

10) Delay skew.

6. Final Verification Tests: Perform verification tests for UTP systems after the complete
communications cabling and workstation outlet/connectors are installed.

a. Voice Tests: These tests assume that dial tone service has been installed. Connect to the
network interface device at the demarcation point. Go off-hook and listen and receive a dial
tone. If a test number is available, make and receive a local, long distance, and digital
subscription line telephone call.

B. Document data for each measurement. Data for submittals shall be printed in a summary report
that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the
computer, saved as text files, and printed and submitted.

C. End-to-end cabling will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

END OF SECTION 271500

SECTION 274133 - RADIO DISPATCH AND E-911 TELEPHONE SYSTEMS
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Radio Dispatch equipment and accessories.
2. E-911 equipment.
B. Related Sections:

1. Section 270526 "Grounding and Bonding for Communications System” for grounding and
bonding requirements.

2. Section 271500 "Communications Horizontal Cabling" for UTP cables and connectors.
C. Related Documents:

1. Drawings for RF equipment and accessories.
D. Definitions:

1. CAD: Computer Aided Dispatch.

2. RF: Radio frequency.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings: For headend and distribution system.

1. Show fabrication and installation details for dispatch equipment.



2. Detailed drawings including rack elevations.
3. Wiring Diagrams: For power, signal, and control wiring. For UTP cable, include cross connects,
patch panels, and patch cords.
1.3 INFORMATIONAL SUBMITTALS
A. Field quality-control reports.

B. Letter of certification that installer is in good standing and qualified to resell dispatch equipment.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

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. System installer must be certified by the manufacturer.
PART 2 - PRODUCTS

2.1 DISPATCH EQUIPMENT

A. Description: Computer controlled radio dispatch communications console that is designed for
public safety applications.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

a. Zetron

B. Model 4020 Common Control Unit: Routes audio and control signlas between external
communications devices and the operating positions.

1. Twenty channels.

2. Six operating positions.

3. Patch card.

4. System traffic card.

5. Console interface card.

6. Dual redundant power supply.
7. Auxiliary 1/O cards.

C. Model 4219 Operator Position: IntegratorRD Workstation. Provide two PC-based operating
positions with computer, monitor, audio panel with power supply, and software. Touchscreen
operation.

1. PC with Windows Win 7 operating system.
2. IntegratorRD software license.

3. Extended paging option.

4. 120VAC power supply.

5. Monitor for 3 RX only channels



D. Instant Recall Recorder: Voice recording/replay device and PC software.
1. Records incoming calls based on software control, contact-closure, or VOS sense.
2. Utilized industry standard PC audio devices.
3. Intuitive user interface.
4. Full-duplex audio; record and plan simultaneously.
5. Lists call source, duration, begin time, and end time.
6. Forward and reverse in normal or 8 time mode.
7. Uses local hard drive for storage.

E. Accessories:
1. Desktop gooseneck microphone with PTT bar.
2. Footswitch.
3. Wireless headset.
4. Lockable cabinets to house head-end equipment.

F. Radio System Design
1. Two TX/RX channels (Police-Fire) running conventional protocol.
2. Three RX only channels to be monitored by separate speaker system to the select and
unselected channels.

2.2 E-911 TELEPHONE SYSTEM

A. Description: PC based analog 911 equipment designed for public safety applications. The system
shall integrate both emergency 9-1-1 trunks, administrative lines and external 7-10 digit lines as
specified below.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

a. Zetron
B. Zetron Model 3200.
1. Support for E9-1-1 ANI and ALI.
2. Automatic ALI Rebid for wireless 911 calls.
3. Dual line-key LEDs indicate whether the line is in use or on hold.
4. Twelve ringing patters provide a distinctive ring for each line.
5. Priority Answer answers the longest ringing, highest priority line.

6. True FIFO Answer Queue prevents two or more operators from answering the same incoming
call.

7. Send To and Ring To provide the capability to transfer a call internally by notifying one
destination console or a predefined group of destination consoles to bridge on to a call.

8. Supervisory Monitor bridges a line for listening without dropping the volume level.
9. Automatic line volume control compensates for phone line amplitude variations.

10. Individual Transmit and Receive volume controls compensate for call amplitude variations.



11. Caller ID feature views and dials back calls received on 7-digit lines.

12. Night Service provides a way to signal the Central Office to route 911 calls to other Public
Safety Answering Points at night or in emergency situations. Night Service operation is configured
from within EPS programming for the ALI Controller.

13. Up to 320 memory location for four types of programmable Memory Dials; 32-digit maximum
each:

a. Speed Dial: Up to 100 memory dials selected by entering a two-digit number via the DTMF
keypads.

b. Non-Speed Dial: Memory dialing via a programmable auto-dial function key.

c. 911 ALI Xfer: Supports 911 call transfer dialing for both Voice and/or ALl data via up to 64
programmable 911 Xfer keys.

14. TDD/TTY optionenable s communication with the hearing-impaired and is ADA-compliant.
15. Instant recall recorder enables review of recent conversations.

16. Recorder of Record (non-volatile memory) Eventide or equivalent.

17. Monitor.

18. 120VAC power supply.

C. Model 3240D Desktop PSAP Telephone: Maximum of 40 lines with built-in monitor speaker and
handset as a secondary back-up to CT operation.

D. Other Systems Installed:
1. CAD with independent monitor.
E. Telephone System
1. (15) Internal Admin extensions.
2. (2) inbound 7-10 digit POTSs lines.
3. (1) outbound 7-10 digit POTs line.

PART 3 - EXECUTION

3.1 INSTALLATION OF CABLES
A. Comply with NECA 1.
B. General Requirements:

1. Terminate conductors; no cable shall contain unterminated elements. Make terminations only at
outlets and terminals.

2. Splices, Taps, and Terminations: Arrange on numbered terminal strips in junction, pull, and
outlet boxes; terminal cabinets; and equipment enclosures. Cables may not be spliced.

3. Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more than 6
inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

4. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii. Install lacing bars and distribution spools.

5. 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.
C. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunication spaces with
terminating hardware and interconnection equipment.

2. Cable shall not be run through structural members or be in contact with pipes, ducts, or other
potentially damaging items.

D. Separation of Wires: Separate intercommunication equipment conductors from power wiring as
recommended by equipment manufacturer.
3.2 INSTALLATION

A. Wiring Method: Install cables in raceways and cable trays except within consoles, cabinets, desks,
and counters, and except in accessible ceiling spaces where unenclosed wirng method may be
used.

1. Install plenum cable in environmental air spaces, including plenum ceilings.

2. Comply with requirements for raceways and boxes specified in Section 260533 “Raceway and
Boxes for Electrical Systems”.

B. Wiring within Enclosures: Bundle, lace, and train cables to terminal points with no excess and
without exceeding manufacturer’s limitation on bending radii. Provide and use lacing bars and
distribution spools.

C. Mount headend equipment in electronic-equipment cabinets recommended by manufacturer.
Group related items in methodical sequence.

D. Arrange equipment to facilitate access for maintenance and to preserve headroom and passage
space. Parts that require periodic service or maintenance shall be readily accessible. Headend
components that require tuning adjustments shall be accessible from the front of equipment
cabinets.

3.3 GROUNDING

A. Ground cable shields and equipment to eliminate shock hazard and to minimize ground loops,

common-mode returns, noise pickup, cross talk, and other impairments.
3.4 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for

identification specified in Section 260553 "ldentification for Electrical Systems."
3.5 ON-SITE TECHNICAL SUPPORT
A. Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist in
testing.

B. Verify that units and controls are properly installed, connected, and labeled, and that
interconnecting wires and terminals are identified.

C. Tests and Inspections:

1. Schedule tests with at least seven days’ advance notice of test performance.



2. Operational Tests: Verify proper routing and volume levels and that system is free of noise and
distortion. Test equipment for proper operation in all functional modes.

D. For UTP-cable performance test, see Section 271500 "Communications Horizontal Cabling."

3.6 OPERATOR TRAINING

A. Engage a factory-authorized service representative to train Owner's personnel to operate, adjust,
and maintain equipment.

1. Train Owner's maintenance personnel on procedures and schedules for troubleshooting,
servicing, and maintaining equipment.

2. Demonstrate methods of determining optimum alignment and adjustment of components and
settings for system controls.

END OF SECTION 274133



