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JEFFERSON COUNTY SCHOOL DISTRICT 509J
Metolius Elementary School, 420 Butte Avenue, Metolius, OR 97741
Metolius Elementary School Improvement
Bids Due Date/Time: July 13, 2023, 2:00 PM Prevailing Local Time
Invitation to Bid

Sealed bids will be received by Simon White, Director of Operations, Jefferson County School District 509J, at the 
Administration Building, 445 SW Buff Street, Front Desk, Madras, Oregon, 97741, by the time and date listed above.  
The bids will then be publicly opened and read aloud.  1st Tier Subcontractor Disclosure Statements are due by 4:00 
PM on the above date in order for bids to be considered for award. Bids and 1st Tier Subcontractor Disclosure 
Statement received after the required time and date time will not be considered.  

The scope of work for this bid includes, but is not limited to the following:  
 ADA upgrades to restrooms 
 New parent drop off driveway and additional parking 
 HVAC Controls
 New fire alarm system 
 Upgrades to the building electrical systems including switchgear and panelboards 
 Roof repairs

A MANDATORY pre-bid meeting will be held on June 29, 2023 @ 2:00 PM prevailing local time at the project location. 
This project is bidding early to allow for long lead items to be ordered, construction is scheduled to begin summer 
2024.

Bidding documents are those prepared by BBT Architects, 1140 SW Simpson Ave, Unit 200, Bend, OR 97702, (541) 
382-5535. Bidding documents may be obtained from the following:  Central Oregon Builders Assoc. (COBA), 1051 
NE 4th St., Bend OR 97703, 541-389-1058 or online at:  www.coba.org .   Bidding documents will be available for 
examination during the bidding period at Jefferson County School District’s Administration Office and at BBT 
Architects. 

This project is a PREVAILING WAGE project therefore no bid will be received or considered unless the Bid contains 
a statement by the bidder, as part of the bid, that “Contractor agrees to be bound by and will comply with the applicable 
provisions of 279C.838, 279C.840 or 40 U.S.C. 3141 to 3148.” 

Publish Date: June 12, 2023 
June 14, 2023

http://www.coba.org/
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1.1 SUBMISSION OF BIDS AND BID OPENING: 

A. In accordance with ORS 279C.365, bids will be received by Simon White, Director of Operations, Jefferson 
County School District 509J for the Metolius Elementary School Improvements, and will be opened 
and read aloud at the times and places set forth in the Advertisement for Bids.  Bidders, or their 
representatives, and other interested persons may be present at the opening of proposals.

B. The envelope containing the Bid form and required attachments must be sealed and addressed to 
Jefferson County School District 509J, Jefferson County, Oregon, 445 SW Buff Street, Madras, 
Oregon 97741, and marked on the outside:  “Metolius Elementary School Improvements”, with name 
of the Bidder and its Oregon State Construction Contractor's Board Registration Number.  A similar, 
separate envelope shall be used to submit the First-Tier Subcontractor Disclosure Statement at the 
time and location identified in the Advertisement for Bids.

C. The Bidder shall assume full responsibility for timely delivery at the location designated for receipt of 
Bids. 

1.2 BIDDING DOCUMENTS: 

A. Bidding Documents include the Advertisement for Bids, Instructions to Bidders, Bid Form, First Tier 
Subcontractor Disclosure Statement, the Bid Bond, Affidavit of Non Collusion, the Statement of 
Qualifications, and the proposed Contract Documents, including any Addenda issued prior to receipt 
of bids.  -All requirements and obligations of the Bidding Documents are hereby incorporated by 
reference into the Contract Documents and are binding on the Successful Bidder upon award of the 
Contract.

B. Bidders may obtain complete sets of the Bidding Documents as designated in the Advertisement for 
Bids.  Bidders are responsible for all costs of reproduction.

C. Bidders shall use complete sets of Bidding Documents in preparing Bids; neither the District or the 
Architect shall assume any responsibility for errors or misinterpretations resulting from the use of 
incomplete sets of Bidding Documents.

D. The District, in making copies of the Bidding Documents available on the above terms, does so only 
for the purpose of obtaining Bids on the Work and does not confer a license or grant authority for any 
other use.

1.3 DEFINITIONS: 
A. THE BID: 

A. Bid is a complete and properly signed offer to do the work for the sums stipulated therein, 
submitted in accordance with the Bidding Documents.

B. BASE BID: 
The Base Bid is the sum stated in the Bid for which the Bidder offers to perform all the Work 

shown and described in the Bidding Documents as a lump sum bid, to which Work may be added or 
deducted for the sums stated in Alternate Bids, if any. 

C. ALTERNATES: 
An Alternate Bid (or Alternate) is an amount stated in the Bid to be added to or deducted from 

the amount of the Base Bid if the corresponding change in the Work, as described in the Bidding 
Documents, is accepted by the District.  Any or all Alternates may be accepted or rejected in any order.

1.4 QUALIFICATIONS OF BIDDERS: 
A. Before the Bid is considered for award, the District shall review the bidder qualification form submitted 

with Bidder’s Bid.  Bidder qualifications to be listed upon the qualification form will include as a 
minimum, a listing of Bidder's previous contracts of a nature similar with technical complexity, 
operations and size to that being bid upon; a listing of Bidder's staff to include managerial, technical, 
and laboring positions; summary of Bidder's plan for completion of the Work and equipment available 
for use in the execution of the Contract; and the listing of the projects to which Bidder is currently 
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obligated or anticipates being obligated during this Work.  The District reserves the right to request the 
Bidder submit the following additional information within seventy-two (72) hours after Bid opening: (1) 
references, to include a listing of previous and current projects, (2) financial statements indicating 
current financial status, prepared in accordance with generally accepted accounting principles, by a 
Certified Public Accountant licensed to do business in the State of Oregon, and (3) Contractor’s Drug 
Testing policy in accordance with ORS 279C.505(2).  The District reserves the right to reject the Bid 
of any Bidder who fails to furnish promptly and properly all the information called for as aforesaid when 
notified to do so.

B. Pursuant to ORS 279C.440, a Bidder may be disqualified from consideration for award of District 
contracts if any of the following conditions appear:

1. Bidder has been convicted of a criminal offense as an incident to obtaining or 
attempting to obtain a public or private contract or subcontract, or in the performance of such 
contract or subcontract.
2. Bidder has been convicted under state or federal statutes of embezzlement, theft, 
forgery, bribery, falsification or destruction of records, receiving stolen property or any other 
offense indicating a lack of business integrity or business honesty that currently, seriously and 
directly affects the Bidder’s responsibility as a contractor. 
3. Bidder has been convicted under state or federal antitrust statutes. 
4. Bidder has committed a violation of a contract provision that is regarded by the District 
or the Construction Contractors Board to be so serious as to justify disqualification. A violation 
may include but is not limited to a failure to perform the terms of a contract or an unsatisfactory 
performance in accordance with the terms of the contract. However, a failure to perform or an 
unsatisfactory performance caused by acts beyond the control of the Bidder may not be 
considered to be a basis for disqualification.
5. Bidder does not carry workers’ compensation or unemployment insurance as 
required by statute.

C. Bidder's representations concerning its qualifications will be construed as a covenant under the 
Contract. Should it appear that Bidder has made a material misrepresentation, District shall have the 
right to terminate the Contract for Contractor's breach, and District may then pursue such remedies as 
exist elsewhere under this Contract, or as otherwise are provided at law or equity. 

D. The District shall issue a written decision to disqualify a Bidder under ORS 279C.440.  Such decision 
will identify the reasons why the Bidder is disqualified.  The Bidder may appeal its disqualification 
pursuant to ORS 279C.445. 

1.5 BIDDER'S REPRESENTATIONS:  Each Bidder by submitting its Bid represents that:

A. Bidder has read and understands the Bidding Documents and its Bid is made in accordance 
therewith; and Bidder agrees to be bound by the terms and requirements set forth in the Bidding 
and Contract Documents.
B. Bidder has visited the site, has familiarized itself with the local conditions under which the Work is to 

be performed in accordance with Paragraph 12 herein, and has correlated its observations with the 
requirements of the proposed Contract Documents.

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

D. Bidder has the capability, in all respects, and the moral and business integrity, reliability, technical 
ability, financial resources, physical plant, management, superintendence, equipment and materials 
which will assure effective and efficient good-faith performance in full compliance with the Contract 
Documents and with any and all schedules and completion dates required by the District.  

E. The Bidder acknowledges and represents that it has made allowances for normal inclement     
weather indigenous to the Project Site, in its estimating, planning and scheduling of the Work.  
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F. The Bidder further acknowledges that the Contract Documents are, in its opinion, appropriate and 
adequate for completing this project and for the construction of sound and suitable work.  

G. The Bidder hereby certifies that the Work shall be completed, in place, in full accordance with the 
Contract Documents, within the time limits specified.

1.6 PREPARATION AND SUBMITTAL OF BID FORM: 
A. Bids shall be submitted utilizing the Bid Form provided with the Bidding Documents, and shall be 

complete in every respect.  The total Bid amount shall be entered in words and figures in the space 
provided.  Where applicable, the unit price of lump sum items, and their extensions, shall be entered 
in figures in the respective columns provided for each bid item. All entries shall be typewritten or printed 
in ink.  The signatures of all persons shall be in longhand. Any entry of an amount that appears on the 
face of the bid to have involved an erasure, deletion, whiteout, substitution and/or other such change 
or alteration shall be initialed by the person signing the bid and show the date of the change or 
alteration.  A failure to comply with this requirement may be cause for disqualification of the Bid.

B. For lump sum Bids, in the event of a discrepancy between the Bid amount in writing and that in figures, 
the written value shall govern.

C. Bids shall not contain any restatement or qualifications of work to be done, and alternate bids will not 
be considered unless called for.  No oral, email, facsimile or telephonic bids or modifications will be 
considered.

D. Bids shall be delivered to the District on or before the day and hour set for the receipt of bids, enclosed 
in a sealed, opaque envelope and bearing the title of the work, name of the Bidder and Bidder's CCB 
Registration Number.

1.7 BID SECURITY:  
A. Each Bid must be accompanied by bid security in the form of: (1) an irrevocable letter of credit; or (2) 

a cashier's check or a Certified Check of the Bidder, made payable to the District; or (3) a surety bond 
on the Bid Bond Form provided herein or on a similar form which in every respect materially complies 
with said Bid Bond.  Bid security shall be in the amount of ten percent (10%) of the Base Bid plus any 
positive alternate amounts.  Any Bid Bond shall be issued by a Surety company licensed to conduct 
business in the State of Oregon and be acceptable to the District.  The Surety signing the Bid Bond 
shall be registered with the Oregon State Insurance Commissioner, and the Surety's name shall 
appear in the current Authorized Insurance Company list in the State of Oregon published by the office 
of the Insurance Commissioner.  Each Surety's name must also appear on the United States Treasury 
Department's list of authorized sureties, circular 570, as amended.

B. The Bid security is given as a guarantee that the Bidder will enter into a Contract if awarded the Work 
and, in the case of refusal or failure to so enter into said Contract, the security shall be declared forfeited 
to the District, in accordance with ORS 279C.385.  Such security shall be returned to all but the three 
(3)lowest Bidders within seven (7) days after the opening of the Bids and the remaining securities will 
be returned within forty-eight- (48) hours after the District and the successful Bidder have executed the 
Contract.  If no Contract has been awarded or the Bidder has not been notified of the acceptance of 
its Bid, within thirty (30) days of the Bid opening, the Bidder may withdraw its Bid and request the return 
of its Bid security.  If, at the District's request, the Bidder agrees to extend and maintain its’ Bid beyond 
the specified thirty (30) days, its Bid security will not be returned until after the District and the 
Successful Bidder have executed the Contract.

1.8 INSURANCE BINDER:  
A. Each Bid shall be accompanied by a letter or form from the Bidder's insurance company stating that 

upon award of the Contract the types and amount of insurance required elsewhere in these 
specifications will immediately become effective.

1.9 UNIT PRICES:  
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A. The Bidder shall include in the spaces provided on the Bid Form a Bid for each unit price.

B. The District may accept or reject any or all of these unit prices and include them in the Contract. The 
District is not obligated to use these unit prices and may require the Contractor to provide a complete 
breakdown of costs listed therein.

1.10 STATEMENT OF QUALIFICATIONS:

Each bid shall be accompanied by a Statement of Qualification completed on the form included herein or on a 
similar form, which materially includes the information requested.

1.11 LIQUIDATED DAMAGES (Forfeiture of Security Deposit): 
The successful Bidder, upon its failure or refusal to execute the Contract within ten (10) days after it has 
received a Notice of Intent to Award, shall forfeit to the District the security deposited with its Bid, as liquidated 
damages for such failure or refusal.

1.12 SITE CONDITIONS AND CONDITIONS OF THE WORK:  

A. Each Bidder must acquaint itself thoroughly as to the character and nature of the Work to be done and 
the conditions under which the work will be performed.  Each Bidder furthermore must make a careful 
examination of the site of the Work and inform itself fully as to the difficulties to be encountered in the 
performance of the Work, the facilities for delivering, storing and placing materials and equipment, 
existing and available services and utilities, environmental and access constraints, permit 
requirements and other conditions relating to construction and labor.

B. The Successful Bidder, subject to Paragraph 12.6 of the General Conditions, Section 00 7000, entitled 
"Differing Site Conditions", assumes all risk as to the nature and behavior of the soil or subsurface 
conditions which underlie the Work or is adjacent thereto, or difficulties that may be due to any 
unfavorable conditions that may be encountered in the Work, whether apparent on surface inspection 
or disclosed after construction begins.

C. No plea of ignorance of conditions that exist or may hereafter exist on the site of the Work, or difficulties 
that may be encountered in the execution of the Work, as a result of failures to make necessary 
investigations and examinations, will be accepted as an excuse for any failure or omission on the part 
of the Successful Bidder to fulfill in every detail all the requirements of the Contract Documents and to 
complete the Work for the consideration set forth therein, or as a basis for any claim whatsoever.

D. Insofar as possible, the Successful Bidder, in carrying out its work, must employ such methods or 
means as will not cause interruption of or interference with the Work of the District or any separate 
Contractor.

E. The Contract includes excavation on an unclassified basis.  The cost of all excavation and backfill 
required under this Contract is a part of the Base Bid.  No distinction will be made insofar as payment 
is concerned between earth and rock.

F.  If box is checked, either Bidder or a subcontractor must be licensed under ORS 468A.720 regarding 
asbestos abatement.

1.13 BIDDER'S QUESTIONS, ADDENDA AND INTERPRETATIONS: 

A. Bidders and Sub Bidders- shall promptly notify the District of any ambiguity, inconsistency or error 
which they may discover upon examination of the Bidding and Contract Documents or of the site and 
local conditions.  No interpretation of the meaning of the drawings, specifications or other Contract 
Documents will be made to any Bidder orally.

B. Every request for such technical and design interpretation shall be in writing addressed to BBT 
Architects, 1140 SW Simpson Ave., Bend, OR 97702.  To be given consideration the request must be 
received by the Architect at least seven (7) calendar days prior to the date fixed for the opening of the 
Bids.  
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C. Any and all such interpretations and any supplemental instruction will be in the form of written addenda 
to the Bidding Documents which, if issued, will be mailed or transmitted via email to all prospective 
Bidders (to the respective addresses and email addresses furnished for such purposes) not later than 
seventy-two (72) hours prior to the date and time fixed for the opening of the Bids.  (Each Bidder 
wishing to receive notice of addenda shall register as a prime bidder with Central Oregon Builders 
Association (COBA) 1051 NE 4th Street, Bend, Oregon 97703.  The District will be responsible for any 
other explanations or interpretations of the proposed documents.  Failure of any Bidder to receive any 
such addendum or interpretation shall not relieve any Bidder from any obligation under its Bid as 
submitted.  All addenda so issued shall become a part of the Contract Documents.

D. If the Bidder (or any person bidding to Bidder and/or subsequently in contract with the Bidder, relating 
to the subject project) knows, or should have known, that an ambiguity, discrepancy, error, omission 
or conflicting statement exists in the Bidding or Contract Documents, said Bidder (or subbidder-) has 
an obligation to seek a clarification thereof from the District prior to the Bid.  The District will welcome 
such a clarification request, and, if deemed necessary by the District, the District will issue a written 
addendum clarifying the matter in question.  Change orders presented at the initial meeting between 
the District and the Contractor will be presumed to have been the proper subject of a clarification and 
will be disallowed.

E. Each Bidder shall ascertain prior to submitting its Bid that it has received all Addenda issued and shall 
acknowledge receipt and inclusion in its Proposal of all Addenda.

1.14 PROTEST PROCESS:  

A. A Bidder may protest the Specifications or Contract terms and conditions by delivering a written protest 
on those matters to the District not less than ten (10) days prior to the date fixed for the opening of the 
Bids.  All protests of Specifications or Contract terms and conditions must be in writing, and must 
comply with OAR 137-049-0260(3).

B. A Bidder may submit to the District a written protest of the District’s intent to award the Contract within 
seven (7) days after the District’s issuance of the notice of intent to award the Contract.  A Bidder may 
submit a protest of the award only as allowed by, and only in compliance with, OAR 137-049-0450(4).

1.15 SECURITY FOR FAITHFUL PERFORMANCE:  

The Successful Bidder shall furnish a Performance Bond and Payment Bond, each in an amount equal to one 
hundred percent (100%) of the Contract sum, as security for the faithful performance of this Contract and also 
as security for the payment of all persons performing labor and furnishing materials under this Contract. The 
Performance and Payment Bonds shall be acceptable to the District, in accordance with State law and shall be 
delivered to the District not later than the date of execution of the Contract.  The Surety signing the Bidder's 
Bond shall be registered with the Oregon State Insurance Commissioner, and the Surety's name shall appear 
in the current Authorized Insurance Company list in the State of Oregon published by the office of the Insurance 
Commissioner. Each Surety's name must also appear on the United States Treasury Department's list of 
authorized sureties, circular 570, as amended.  No Work shall commence at the project site until approved 
Bonds are received by the District.  Both bonds shall be in compliance with ORS Sections 279C.375, 279C.625 
and 701.430.

1.16 TIME FOR COMPLETION:  

The time for completion of this Contract shall be as listed in the Bid Form, Specification Section 00 4100 noted 
as “Milestone Dates List” for Substantial Completion, and as fixed in the Owner-Contractor- Agreement.

1.17 LOCATION OF THE WORK:  

The site of the proposed work is on District owned property, public streets, easements and/or other 
right-of-ways, as shown on the drawings.

1.18 LIABILITY INSURANCE AND WORKER'S COMPENSATION: 
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The Successful Bidder will be required to carry public liability and worker's compensation and other insurance 
in the amounts and under the terms stipulated under the General Conditions. No Work shall commence at the 
project site until approved Certificates are received by the District. 

1.19 BIDDERS REFERRED TO LAWS: 

A. The attention of the Bidders is called to the provisions of all Local, State and Federal laws, regulations, 
ordinances and resolutions applicable to the work, as well as laws, regulations, ordinances, resolutions 
and permits relating to obstructing streets, maintaining signals, storing and handling of explosives, 
preserving safety or affecting the Bidder, or its employees or its work hereunder in its relation to the 
District or any other person.  The Bidder shall obey all such laws, regulations, ordinances, permits or 
resolutions applicable to the Work or controlling or limiting Contractors while engaged in the execution 
of the Work under this Contract.

B. The provisions of this Contract shall be interpreted in accordance with the laws of the State of Oregon 
and in accordance with the laws, ordinances, regulations, permits and resolutions of the City of Madras 
and Jefferson County.

C. The District will not receive or consider a Bid for a Public Improvement Contract unless the Bidder is 
registered with the Construction Contractors Board, or is licensed by the State Landscape Contractors 
Board, as specified in OAR 137-049-0230, as applicable.

1.20 TAXES:

Contractor shall include in its Bid and pay for all applicable taxes.  Refer to General Conditions regarding further 
discussion.

1.21 RIGHT TO REJECT BIDS:  

The District may reject any Bid not in compliance with all prescribed public contracting procedures and 
requirements, including the requirement to demonstrate the Bidder’s responsibility under ORS 279C.375(3)(b), 
and may reject for good cause all Bids after finding that doing so is in the public interest.  The District reserves 
the right to cancel the solicitation at any time in its sole discretion and to waive minor informalities and 
irregularities, in accordance with applicable law, when it deems necessary or advisable, in its sole discretion.

1.22 MODIFICATION OR WITHDRAWAL OF BID: 

A. Prior to the time and date designated for receipt of Bids, any Bid submitted may be modified or 
withdrawn by notice to the party receiving Bids at the place designated for receipt of Bids.  Such notice 
shall be in writing over the signature of the Bidder, and must be received by the District on or before 
the date and time set for receipt of Bids, and it shall be so worded as not to reveal the amount of the 
original Bid.

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

C. After Bid opening, the District may permit a Bidder to withdraw its Bid, based on one or more clerical 
errors in the Bid, only if the Bid shows with objective proof and by clear and convincing evidence:
1. The nature of the error; 
2. That the error is not a minor informality under this subsection or an error in judgment; 
3. That the error cannot be corrected or waived under DJ-AR 49-0350; 
4. That the Bidder acted in good faith in submitting a Bid that contained the claimed error and in 

claiming that the alleged error in the Bid exists; 
5. That the Bidder acted without gross negligence in submitting a Bid that contained a claimed 

error; 
6. That the Bidder will suffer substantial detriment if the Contracting Agency does not grant the 

Bidder permission to withdraw the Bid; 
7. That the Contracting Agency's or the public's status has not changed so significantly that relief 

from the forfeiture will work a substantial hardship on the Contracting Agency or the public it 
represents; and 
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8. That the Bidder promptly gave notice of the claimed error to the Contracting Agency.

D. Bid security, if any is required, shall be in an amount sufficient for the Bid as modified or resubmitted.

E. A decision denying withdrawal of Bid pursuant to Article 21.A herein shall be final and conclusive 
unless the Bidder appeals the decision within ten (10) days after receipt of the decision.

F. If, upon appeal, it is determined that the decision refusing withdrawal of the Bid was arbitrary or 
capricious, the sole relief shall be withdrawal of the Bid and return of the Bid security.

1.23 DISCLOSURE AND SUBSTITUTION OF FIRST-TIER SUBCONTRACTORS

A. Within two (2) working hours after the date and time of the deadline when the bids are due to the public 
contracting agency, for any Public Improvement project exceeding $100,000, all Bidders shall submit 
to the Agency a disclosure form, included in the Bid Form (Section 00 4100), identifying any first-tier 
subcontractors (those Entities that would be contracting directly with the prime contractor) that will be 
furnishing labor and/or materials on the contract, if awarded, whose subcontract value would be equal 
to or greater than:
1. Five percent (5%) of the total Contract Price, but at least $15,000; or
2. $350,000, regardless of the percentage of the total Contract Price.

B. Bidders are required to disclose the following information about each required first-tier subcontractor:
1. The subcontractor’s name and address,
2. The category of Work that the subcontractor would be performing,
3. The subcontractor’s Construction Contractor Board (CCB) registration number, if one is 

required, and
4. The subcontract dollar value.

C. The District must reject a bid if the Bidder fails to submit the disclosure form with this information by 
the stated deadline.  (DJ-AR 49-0360) If there are no subcontractors or suppliers required to be 
disclosed, Bidder must provide the required disclosure form, noting on the completed form “None”.  
Compliance with the disclosure and submittal requirements of ORS 279C.370 and this rule is a 
matter of Responsiveness.  Bids which are submitted by Bid Closing, but for which the separate 
disclosure submittal has not been made by the specified deadline, are not Responsive and shall not 
be considered for Contract Award.  A First Tier Subcontractor Disclosure Form which has no 
subcontractors or suppliers and is completed with the word “None” must be submitted separately and 
be properly marked in the same manner as any other first-tier subcontractor disclosure form.

D. Substitution of affected first-tier subcontractors shall be made only in accordance with ORS 279C.585.

1.24 DETAILED BID BREAKDOWN:  

A. Upon notification from the District to the Bidder that it has submitted the apparent lowest responsive 
Bid, the Bidder shall, within twenty-four (24) hours, provide a detailed breakdown of its Bid in a form 
acceptable to the District. 

B. The breakdown may be used by the District to verify accounting requirements, and to determine 
whether the Bidder has grossly misjudged the requirements of any area. 

C. The Bidder's failure to provide the requested detailed breakdown in the specified time may result in 
rejection of the Bid Proposal in the sole discretion of the District.

1.25 AWARD OF CONTRACT:  

If the District determines that a contract is to be awarded, it will award the contract to the lowest responsive and 
responsible Bidder.  The "lowest responsible bidder" will be the lowest bidder who has substantially complied 
with all bidding requirements and procedures and who has not been disqualified by the District under ORS 
279C.440.  In determining the lowest responsible bidder, the District shall add a percentage increase of the bid 
of nonresident bidder as required by ORS 279A.120.  In the event that all Bids exceed the District's cost 
estimate, the District may negotiate with the lowest responsive and responsible Bidder in accordance with ORS 

DJ-AR
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279C.340 to solicit value engineering and other options to attempt to bring the contract within the contracting 
agency’s cost estimate.

 A. The Lowest Bidder is determined by the aggregate amount of the Base Bid, plus any Alternates 
selected by the District. 

B. A Responsive Bidder shall mean a Bidder who has submitted a Bid which conforms, in all material 
respects, to the Bidding Documents.

C. A Responsible Bidder shall mean a Bidder who has the capability, in all respects, to perform fully the 
Contract requirements and the moral and business integrity and reliability which will assure good faith 
performance.  In determining responsibility, the District must determine that the Bidder:

1. Has available the appropriate financial, material, equipment, facility and personnel resources 
and expertise, or ability to obtain the resources and expertise, necessary to meet all 
contractual responsibilities;

2. Has completed previous contracts of a similar nature with a satisfactory record of 
performance. A satisfactory record of performance means that, to the extent the costs 
associated with and time available to perform a previous contract were within the Bidder’s 
control, the Bidder stayed within the time and budget allotted for the procurement and 
otherwise performed the contract in a satisfactory manner. A Contracting Agency should 
carefully scrutinize a Bidder’s record of contract performance if the Bidder is or recently has 
been materially deficient in contract performance. In reviewing the Bidder’s performance, the 
Contracting Agency should determine whether the Bidder’s deficient performance was 
expressly excused under the terms of contract, or whether the Bidder took appropriate 
corrective action. The Contracting Agency may review the Bidder’s performance on both 
private and Public Contracts in determining the Bidder’s record of contract performance. The 
Contracting Agency shall make its basis for determining that a Bidder is not responsible under 
this paragraph part of the Solicitation file;

3. Has a satisfactory record of integrity. A Bidder may lack integrity if a Contracting Agency 
determines the Bidder demonstrates a lack of business ethics such as violation of state 
environmental laws or false certifications made to a Contracting Agency. A Contracting 
Agency may find a Bidder not Responsible based on the lack of integrity of any Person having 
influence or control over the Bidder (such as a key employee of the Bidder that has the 
authority to significantly influence the Bidder's performance of the Contract or a parent 
company, predecessor or successor Person). The standards for Conduct Disqualification 
under DJ-AR 49-0370 may be used to determine a Bidder's integrity. A Contracting Agency 
may find a Bidder non-responsible based on previous convictions of offenses related to 
obtaining or attempting to obtain a contract or subcontract or in connection with the Bidder’s 
performance of a contract or subcontract. The Contracting Agency shall make its basis for 
determining that a Bidder is not responsible under this paragraph part of the Solicitation file;

4. Is legally qualified to contract with the Contracting Agency; and
5. Has supplied all necessary information in connection with the inquiry concerning responsibility. 

If the Bidder fails to promptly supply information requested by the Contracting Agency 
concerning responsibility, the Contracting Agency shall base the determination of 
responsibility upon any available information, or may find the Bidder not responsible.

D. The ability of the low Bidder to provide the required bonds will not of itself demonstrate responsibility 
of the Bidder.

 E. The District reserves the right to defer award of this Contract for a period of thirty (30) days after the due date 
of the Bids.  During this period of time, the Bidder shall guarantee the prices quoted in its Bid.

1.26 SUBCONTRACTORS: 
A. All Subcontractors proposed for the Work must be acceptable to the District.
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B. The District reserves the right to request the proposed Subcontractors to complete qualification forms 
and/or current financial statements prepared by a Certified Public Accountant. These forms will be 
similar to those required of a Bidder under the Instructions to Bidders. 

1.27 MINIMUM WAGE RATES:  

Labor required for the construction of this project is subject to the minimum wage rates as provided in the 
Supplementary General Conditions.  No Bid will be received or considered by the District unless the Bid 
contains a statement by the Bidder as a part of its Bid that "Contractor agrees to be bound by and will comply 
with the provisions of 279C.838, 279C.840 or 40 U.S.C. 3141 to 3148.” 

1.28 PRE-BID CONFERENCE (MANDATORY): 

A Mandatory Prebid- Conference will be conducted by the District at the time indicated in the Advertisement 
for Bids to afford Bidders the opportunity to question the District and the Architect. The meeting will be held at 
the location identified in the Advertisement for Bids.  (If no time is given in the Advertisement for Bids, no Pre-
Bid Conference will be held.)  Any statements made by the District’s representatives at the conference are not 
binding upon the District unless confirmed by written addendum.  

1.29 MILESTONE DATES AND SCHEDULE:

A. A list of Milestone Dates is included in the Bidding Documents.  Each Bidder shall submit the list of 
Milestone Dates, in its original form, with its bid and, in so doing, will attest that the Bidder intends to 
complete the Work and other aspects of the Project within the Milestone Dates.  The Bidder may not 
condition its Bid on the acceptance District of delayed Milestone Dates.

B. Within seven (7) calendar days after issuance of Notice to Proceed, the Contractor shall deliver to the 
District a detailed construction schedule for review and acceptance by the District and shall thereafter 
be referred to as the Schedule.  The Schedule shall be, in form and content, acceptable to the District.

C. The Bidder's attention is drawn to Division 1, Section 01 3200 of the General Requirements entitled 
"Schedule and Reports" for additional requirements.

1.30 SUBSTITUTIONS: 

The attention of potential bidders and other interested parties is called to the conditions set forth in Division 1, 
Section 01 2500 of General Requirements, “Substitutions”, regarding approval and product options for 
substitutions.

1.31 CONTRACTOR’S DRUG TESTING PROGRAM

Per ORS 279C.505(2), prior to Contract Award, Contractor shall certify to the District that it has a drug testing 
program in place for its employees that includes, at a minimum, the following:

A. A written employee drug-testing policy.

B. Required drug testing for all new Subject Employees or alternatively, required testing of all Subject 
Employees every 12 months on a random selection basis, and

C. Required testing of a Subject Employee when the Contractor has reasonable cause to believe the 
Subject Employee is under the influence of drugs.

1.32 BACKGROUND CHECKS

A. No Unsupervised Contact with Students. Unsupervised contact with students means contact with 
students that provide the person opportunity and probability for personal communication or touch when 
not under direct supervision. Contractor will ensure that Contractor, any subcontractors, and their 
officers, agents and employees will have no direct unsupervised contact with students while on District 
property. Contractor will work with the District to ensure compliance with this requirement. If Contractor 
is unable to ensure through a security plan that none of its officers, agents or employees will have 
direct, unsupervised contact with students in a particular circumstance or circumstances, Contractor 
shall so notify the District prior to beginning any Work that could result in such contact. Contractor 
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authorizes District to obtain information about Contractor and Contractor’s history and to conduct a 
criminal background check, including fingerprinting, of any officer, agent or employee of Contractor 
that will have unsupervised contact with students. Contractor also agrees to cause Contractor’s 
employees and/or subcontractors, if any, to authorize District to conduct such background checks. 
Contractor shall pay all fees assessed by Oregon Department of Education and by the District’s 
background check vendor for processing the background check. District may deduct the cost of such 
fees from a progress of final payment to the Contractor under this contract, unless the Contractor elects 
to pay such fees directly.

1.33 PERMITS & FEES

The Owner shall coordinate and obtain all permits necessary to obtain the general building permit for the 
Project.  The Owner will pay for the general building permits (including right of way permits, grading and 
drainage, foundation, mechanical, plumbing and electrical as necessary to initially begin construction), utility 
connection fees, system development charges and related inspections.  The Contractor will be responsible to 
obtain and pay for all other permits, assessments, penalties, charges, licensing and re-inspection fees required 
for the proper execution of the Work which are legally required at the time the bids are received or thereafter 
as a consequence of the Contractor’s acts or omissions.  The Contractor is responsible for coordinating and 
obtaining all required inspections and approval signatures.  The Contractor is required to submit all inspection 
records to the District at the completion of the project and as a prerequisite for final payment.  Contractor shall 
not be entitled to any additional time for performance because of its failure to secure or coordinate with the 
Owner for procurement of any required permits on a timely basis. The contractor will be required to maintain 
the permit documents at the site as required by the governing authority.

END OF SECTION 
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Bids Due (Date):  July 13, 2023 Time:  2:00 PM Prevailing Local Time

TO:
JEFFERSON COUNTY SCHOOL DISTRICT 509J OWNER

445 SE BUFF STREET, Front Desk                                                                      ADDRESS

MADRAS, OREGON  97741                                                                                   CITY/STATE

FROM:                                        BIDDER

ADDRESS

CITY/STATE

TELEPHONE

EMAIL ADDRESS

Operating as (strike out conditions that do not apply) an individual, a Limited Liability Company, a Corporation, 
organized and existing under the law of the State of , or a Proprietorship, a 
Partnership, or Joint Venture consisting of 

BASE BID:

1. Having become completely familiar with the local conditions and legal requirements affecting the cost of 
Work at the place where Work is to be executed, and having carefully examined the site conditions as they 
currently exist, and having carefully examined Bidding Documents prepared by BBT Architects titled,

METOLIUS ELEMENTARY SCHOOL IMPROVEMENTS

together with any addenda to such Bidding Documents as listed hereinafter, the undersigned hereby 
proposes and agrees to provide all labor, materials, physical plant, equipment, transportation and other 
facilities and services as necessary and/or required to execute all of the Work described by the aforesaid 
Bidding Documents for the lump sum consideration:

BASE BID: Dollars ($              ).

said amount being hereinafter referred to as the Base Bid.

2. If notified of acceptance of this Bid and contract award within thirty (30) calendar days after receipt of bids, 
the undersigned agrees to deliver all bonds and proof of insurance coverage required by the Specifications 
and to execute a contract for the abovenamed project work and the above stated consideration on the form 
required, within ten (10) calendar days of such notification.

BID ALTERNATES:

3. Bid Alternates for this project are as follows (reference Specification Section 01 2300 Alternates and Unit 
Prices for a complete description of all alternates):  

A. ALTERNATE #1 – Scope of Work 
 Add to the Base Bid
 Deduct from the Base Bid
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Lump Sum Amount $ (

  and 00/100 dollars.

B. ALTERNATE #2 – Scope of Work
 Add to the Base Bid
 Deduct from the Base Bid

Lump Sum Amount $ (

  and 00/100 dollars.

C. ALTERNATE #3 – Scope of Work
 Add to the Base Bid
 Deduct from the Base Bid

Lump Sum Amount $ (

  and 00/100 dollars.

UNIT PRICES: 

4. Provide unit cost pricing to add or deduct the following items  (See Section 01 2300 Alternates and Unit 
Prices for a complete description of the following Unit Price Items):

UNIT PRICES WILL NOT BE USED FOR THIS CONTRACT

ADDENDA ACKNOWLEDGEMENT: 

5. The undersigned acknowledges receipt of the following addenda: (List by number and date appearing on 
addenda.)

Addendum No. Date Addendum No. Date
__________ __________ __________ __________
__________ __________ __________ __________

TIME OF COMPLETION:

6. The undersigned agrees to substantially complete all Work under this Contract within the dates specified 
in the milestone date schedule, as set forth in the Owner-Contractor Agreement and this bid form.

CHANGES IN WORK:

7. The undersigned agrees that when changes in Work are ordered which involve extra cost over and above 
Contract Sum, and when such work, due to an emergency, is ordered to proceed on basis of cost-plus fees, 
such shall be as required by the General Conditions and Supplementary Conditions.

BID SECURITY:

8. Bid security in the amount of ten percent (10%) of the Base Bid plus any additive alternates is attached.  
Failure to submit such security shall result in the Bid being considered non-responsive. 
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9. The undersigned further agrees to execute the formal Contract within ten (10) days from date of Owner’s 
Notice of Intent to Award, and in case the undersigned fails or neglects to appear within the specified time 
to execute the Contract, and the undersigned is considered having abandoned the Contract by the Owner, 
the bid security accompanying this Bid will be forfeited to the Owner by reason of such failure on the part 
of the undersigned. 

10. The undersigned further agrees that the bid security may be retained by the Owner and that said bid security 
shall remain with the Owner until the Contract has been signed and Performance Bond in a form acceptable 
to the Owner has been made and delivered to the Owner.

11. The undersigned has checked all of the above figures, and understands that Owner and the Project 
Manager will not be responsible for any errors or omissions on part of undersigned in preparing this Bid.

12. In submitting this Bid, it is understood by the Bidder that the Bid is a “firm offer,” irrevocable, valid and 
binding, and may not be withdrawn for a period of thirty (30) days from time of opening.

13. The undersigned hereby acknowledges that he has read and understands the Drawings, Specifications, 
Addenda and all other Contract Documents pertaining to this Project.  The undersigned certifies that the 
Contract Documents are, in his opinion, adequate, feasible and complete for performing the Work and 
constructing the Work in a sound and suitable manner for the use specified and intended by the Contract 
Documents.  The undersigned further certifies that he has, or has available, the equipment, personnel, 
materials, facilities and technical and financial ability necessary to complete the Work in accordance with 
the Contract Documents and within the time specified therein.  The Bidder certifies that he has made 
allowances for normal inclement weather indigenous to the Project site.

14. The following information is provided pursuant to the Contract Documents:

(1) Legal Name of Firm:  

a. If Firm is a corporation or limited liability company, state of incorporation or organization:
.

b. If Firm is a partnership, state names of partners:

_____________________________________________________________

_____________________________________________________________

c. If Firm is an individual using a trade name, state name of individual:

_____________________________________________________________
 

(2) Construction Contractors Board Registration Number: 

(3) Signature of person or persons legally authorized to bind Bidder to a Contract.  A Bid submitted by 
an agent shall have a current Power of Attorney attached certifying the agent's authority to bind the 
Bidder.

a. Signature:  

b. Name (type):

c. Title:  (Corporate Seal)
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d. Address:

15. The names and addresses of other persons interested as principals in this Bid are as follows:

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

16. The undersigned declares that the person or persons signing this Bid is/are fully authorized to sign on 
behalf of the firm listed and to fully bind the firm listed to all the Bid's conditions and provisions thereof.

17. It is agreed that no person or persons or company other than the firm listed below or as otherwise indicated 
has any interest whatsoever in this Bid or the Contract that may be entered into as a result of the Bid and 
that in all respects the Bid is legal and firm, submitted in good faith without collusion or fraud.

18. It is agreed that the undersigned has complied or will comply with all requirements of local, state, and 
national laws, and that no legal requirement has been or will be violated in making or accepting this Bid, in 
awarding the Contract to him and/or in the prosecution of the work required.

19. Pursuant to ORS 279A.120, bidder (check one) is       /is not        a resident bidder.  If not, indicate State of 
residency                                  .

20. Contractor agrees to be bound by and will comply with the provisions of 279C.838, 279C.840 or 40 U.S.C. 
3141 to 3148. If Federal Funds are being used the Contractor must adhere to the “Davis-Bacon Act” rates. 
Federal funds are not being used for this project. 

21. Contractor certifies that it has not discriminated and will not discriminate against minority, women or 
emerging small business enterprises in obtaining any required subcontracts.

22. The following bank reference is given:

Name of Bank: 

Address:           

                         

Bank Officer:    

Respectfully submitted this  day of , 2023

Firm Name:                                      

Address:                                            

       

Signature:                       

Name (type):                           
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Title:               

ENCLOSURES:

 Bid Form
 Bid Bond
 Affidavit of NonCollusion
 Acknowledgement of Principal Bidder
 Milestone Dates List
 Insurance Binder 
 Statement of Qualifications
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FORM OF BID BOND

KNOW ALL MEN BY THESE PRESENTS:  That we,                                           as Principal and                                                 a  
Corporation duly organized and existing under the laws of the State of                        and legally doing business in 
the State of Oregon, a surety, are held and firmly bound and obligated unto the Jefferson County School District 
509J, Jefferson County, and the State of Oregon, hereinafter called the Owner, in the full and just sum of                                                                                                   
Dollars 
($      ), lawful money of the United States of America for the payment of which sum of money 
well and truly to be made, the said Principal and Surety bind themselves, their and each of their heirs, executors, 
administrators, successors, and assigns, jointly and severally, firmly by these presents.

Signed, Sealed and Dated this day of            _____________ AD, 2023,

THE CONDITION OF THIS OBLIGATION IS SUCH, that if the Owner shall make any award to the Principal for:   
METOLIUS ELEMENTARY SCHOOL IMPROVEMENTS ,

according to the terms of the proposal or bid made by the Principal therefore, and the Principal shall duly make and 
enter into a Contract with the Owner in accordance with the terms of said proposal or bid and award and shall give 
bond for the faithful performance thereof, with Surety and Sureties approved by the Owner, then this obligation shall 
be null and void; otherwise it shall be and remain in full force and effect.

IN TESTIMONY WHEREOF, the Principal and Surety have caused these presents to be duly signed and sealed.

___________________________________
Principal:

___________________________________
By:

___________________________________
Surety:

___________________________________
By Attorney-in-Fact:
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AFFIDAVIT OF NON-COLLUSION

State  of  Oregon )
                   )  ss
County  of           ) 

being duly sworn, deposes and says, that he is the identical person who submitted the foregoing proposal or bid, 
and that such bid is genuine and not sham or collusive or made in the interest or on behalf of any person not thereon 
named, and further, that the deponent has not directly or indirectly induced or solicited any other bidder on the 
foregoing work or equipment to put in a sham bid, or any other person or corporation to refrain from bidding, and 
that deponent has not, in any manner, sought by collusion to secure himself, or to any other person, an advantage 
over any other Bidder or Bidders. 

                           Sign Here: 

___________________________________________
(Company Name)

___________________________________________
(Signature)

___________________________________________
(Title)

Subscribed and sworn to before me this   day of , 2023.

____________________________________________________
Notary Public in and for the State of Oregon, residing at:

____________________________________________________

____________________________________________________

(This Affidavit properly executed must accompany all bids.)
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(ACKNOWLEDGEMENT OF PRINCIPAL OF BIDDER, IF A CORPORATION)

State of )
) ss:                     

County of )

On this  day of ,  2023 before me personally came and appeared 
_______  to me known, who being by me duly sworn, did 
depose and say that he resides at 

that he is the  of 
the corporation described in and which executed the foregoing instrument; that he knows the seal of said 
corporation; that one of the impressions affixed to said instrument is an impression of such seal; that it was so 
affixed by order of the directors of said corporation; and that he signed his name thereto by like order.

_____________________________________________
 (SEAL)

My Commission Expires 

(ACKNOWLEDGEMENT OF PRINCIPAL OF BIDDER, IF A LIMITED LIABILITY COMPANY)

State of )
) ss:                     

County of )

On this day of , 2023 before me personally came and appeared, to me 
known, and known to me to be one of the members/managers of the firm of

described in and who executed the foregoing instrument, and he acknowledged to me that he executed the 
same as and for the act and deed of said firm.

_____________________________________________
 (SEAL)

My Commission Expires 

(ACKNOWLEDGEMENT OF PRINCIPAL OF BIDDER, IF A PARTNERSHIP)

State of )
) ss:                     

County of )

On this day of , 2023  before me personally came and appeared, to me 
known, and known to me to be one of the partners of the firm of described in 
and who executed the foregoing instrument, and he acknowledged to me that he executed the same as and for the 
act and deed of said firm.

_____________________________________________
 (SEAL)

My Commission Expires 
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(ACKNOWLEDGEMENT OF PRINCIPAL OF BIDDER, IF A SOLE PROPRIETORSHIP) 

State of )
) ss:                     

County of )

On this day of , 2023 before me personally came and appeared, to me known, and known 
to me to be one of the members of the firm of ,
described in and who executed the foregoing instrument, and he acknowledged to me that he executed the same 
as and for the act and deed of said firm.

_____________________________________________
 (SEAL)

My Commission Expires 



SECTION 00 4100 00 4100-10
BID FORM

JEFFERSON COUNTY SCHOOL DISTRICT 509J 00 4100-10
Metolius Elementary School Improvements

MILESTONE DATES LIST
       

Substantial Completion August 23, 2024

Final Completion September 9, 2024
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STATEMENT OF QUALIFICATIONS (Page One)

This Statement of Qualification form shall be submitted with the bid.

Submitted By (Firm/Company):  

Address:   

1. Date Firm First Organized     

2. Financial Status:

What is bonding capacity? $ 

Credit available for this Contract? $ 

Gross amount of Contracts now in hand? $ 

Current value of assets? $ 

Has Contractor (or Contractor’s responsible managing individual) ever declared bankruptcy?  If so, when and 
where?

3. List projects similar to the requirements of this project for which Contractor had a contract in excess of   
$500,00 during the past three (3) years.  Start with current or most recent projects:

Project Name Owner (Phone #) Contract Amount    Project Status (Dates)
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STATEMENT OF QUALIFICATIONS (Page Two)

4. Who will be the Project Manager? 

Who will be the Project Superintendent?  

List experience relevant and similar to the requirements of this project for which this individual has been 
Project Superintendent:

Project Name Owner (Phone #) Contract Amount             Project Status (Dates)

5. Please state the work Contractor normally performs with Contractor’s own forces.

6. Please list any litigation or arbitration between firm and any Owner in the last three years.

I certify that the foregoing statement is true to the best of my information and belief.  I understand the 
Owner is relying upon this statement in their determination as to whether Contractor is a responsible 
bidder.

(Date) (Signature and Title of Officer)
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1st TIER SUBCONTRACTOR DISCLOSURE INSTRUCTIONS AND FORM

(1) Pursuant to ORS 279C.370 Bidders are required to disclose information about certain first-tier subcontractors 
when the District estimates the Contract value for a Public Improvement to be greater than $100,000.  Specifically, 
when the Contract amount of a first-tier subcontractor furnishing labor, or labor and materials, would be greater 
than or equal to:  (i) 5% of the project Bid, but at least $15,000, or (ii) $350,000 regardless of the percentage, the 
Bidder must disclose the following information about that subcontract in its Bid submission or within two (2) working 
hours after Closing:

(a) The subcontractor’s name,
(b) Dollar value and,
(c) The category of work that the subcontractor would be performing.

If the Bidder will not be using any subcontractors that are subject to the above disclosure requirements, the Bidder 
is required to indicate “NONE” on the Disclosure Form.   The district must reject a bid if the bidder fails to submit 
the disclosure form with this information by the stated deadline.  

(2) A Bidder shall submit the disclosure form required by ORS 279C.370 either in its Bid submission or within two 
(2) working hours after Closing.  Compliance with the disclosure and submittal requirements is a matter of 
responsiveness.  Bids which are submitted by Closing, but for which the disclosure submittal has not been made 
by the specified deadline, are not responsive and shall not be considered for Contract award.

(3) The District shall obtain, and make available for public inspection, the disclosure forms required by ORS 
279C.370.  The District shall also provide copies of disclosure forms to the Bureau of Labor and Industries as 
required by ORS 279C.835.  The District is not required to determine the accuracy or completeness of the 
information submitted.  Substitution of affected first-tier subcontractors shall be made only in accordance with ORS 
279C.585.
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FIRST TIER SUBCONTRACTOR DISCLOSURE FORM

PROJECT: METOLIUS ELEMENTARY SCHOOL IMPROVEMENTS
BID CLOSING: July 13, 2023, 2:00 PM Prevailing Local Time

This form must be submitted at the location specified in the Invitation to Bid on the advertised bid closing date and 
within two working hours after the advertised bid closing time.

List below the name of each subcontractor that will be furnishing labor or will be furnishing labor and materials and 
that is required to be disclosed, the category of work that the subcontractor will be performing and the dollar value 
of the subcontract. Enter “NONE” if there are no subcontractors that need to be disclosed. (ATTACH ADDITIONAL 
SHEETS IF NEEDED.)

SPEC SECTION NAME ADDRESS CCB # CONTRACT 
AMOUNT

END OF SECTION  
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REFERENCE:     

1. The Form of Agreement between the Owner and the Contractor shall be in the following form:

* * * * * * * * * *

OWNER-CONTRACTOR AGREEMENT

DATE OF CONTRACT: 

CONTRACT NUMBER: 117-0111-23

PROJECT NUMBER:   0111-23

THIS AGREEMENT,  made this day of , 2023.

By and Between

Jefferson County School District 509J
445 SE Buff Street
Madras, OR 97741

And

(Contractor)
(Mailing Address)

All correspondence, submittals and notices relating to or required under this Contract shall be sent in writing to 
the above addresses or fax numbers; unless either party is notified in writing by the other, of a change in address. 

WITNESSETH

WHEREAS, it is the intention of the Owner to obtain the services of the Contractor in connection with the 
Jefferson County School District Metolius Elementary School Improvements, Hereinafter referred to as the 
"Project" or the "Work";  and 

WHEREAS, the Contractor desires to perform such construction in accordance with the terms and 
conditions of this Agreement, 

NOW, THEREFORE, in consideration of the promises made herein and other good and valuable 
consideration, the following terms and conditions are hereby mutually agreed to, by and between the Owner and 
the Contractor:
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Article 1
DEFINITIONS

1.1 Capitalized terms used but not defined in this Agreement shall have the meanings given such terms in the 
Information for Bidders and the General Conditions, as applicable.

1.2 The Contract Documents are as defined in the General Conditions. Such documents form the Contract, 
and all are as fully a part thereof as if attached to this Agreement or repeated herein.

1.3 The Drawings and Specifications referred to in the Contract Documents have been prepared by BBT 
Architects for the Jefferson County School District 509J, Jefferson County, Oregon and are entitled, Jefferson 
County School District:  Metolius Elementary School Improvements.

1.4 The Construction Project Manager is Mike Tiller, Tiller’s Schoolhouse Consulting, LLC.  

Article 2
STATEMENT OF THE WORK

2.1 The Contractor shall provide and pay for all materials, tools, equipment, labor and professional and 
non-professional services, and shall perform all other acts and supply all other things necessary to fully and 
properly perform and complete the Work as required by the Contract Documents.

2.2 The Contractor shall further provide and pay for all related facilities described in any of the Contract 
Documents, including all work expressly specified therein and such additional work as may be reasonably inferred 
therefrom, saving and excepting only such items of work as are specifically stated in the Contract Documents not 
to be the obligation of the Contractor.  The totality of the obligations imposed upon the Contractor by this Article 
and by all other provisions of the Contract Documents, as well as the structures to be built and the labor to be 
performed, is herein referred to as the "Work". 

Article 3
ARCHITECT

3.1 The Architect (as defined in the General Conditions) shall be:

BBT Architects

The Owner may, without liability to the Contractor, unilaterally amend this Article from time to time by designating 
a different person or organization to act as its Architect and so advising the Contractor in writing, at which time the 
person or organization so designated shall be the Architect for purposes of this Contract.

Article 4
TIME OF COMMENCEMENT AND COMPLETION

4.1 The Contractor shall commence the Work promptly upon the date established in the Notice to Proceed.

4.2 Time is of the essence.  The Contractor shall achieve Substantial Completion(s) and Final Completion, 
within the time periods stated hereunder taken from the date of Notice to Proceed and Contractor’s Bid.  

SPECIFIC DATES:
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Substantial Completion August 23, 2024
Final Completion September 9, 2024

4.3.1 The liquidated damages incurred by the Owner due to the Contractor’s failure to Substantially Complete 
the Jefferson County School District Metolius Elementary School Improvements within the Contract Time, 
including any extensions thereof, shall be Zero dollars ($0) per day.  The liquidated damages incurred by the 
Owner due to the Contractor’s failure to finally complete the Jefferson County School District, Jefferson County 
School District Metolius Elementary School Improvements within the Contract Time, including any extensions 
thereof, shall be Zero dollars ($0) per day for each consecutive day beyond the Time for Final Completion.

4.3.2 The amount of liquidated damages for failure to meet any of the above noted Final Completion dates are 
in addition to the amount of liquidated damages for failure to Substantially Complete the Work.

4.4 The Contractor agrees said sums are agreed upon as a reasonable and proper measure of damages 
which the Owner will sustain per day by failure of the contractor to complete the Work within time as stipulated, it 
being recognized by the Owner and the Contractor that the injury to the Owner which could result from a failure of 
the contractor to complete on schedule is uncertain and cannot be computed exactly.  In no way shall costs for 
liquidated damages be construed as a penalty on the Contractor.

4.5 The amount of liquidated damages set forth in Article 4.3 hereinabove shall be assessed cumulatively.  
This provision for liquidated damages does not bar the Owner’s rights to enforce other rights and remedies 
against the contractor, including but not limited to, specific performance or injunctive relief.  The amount of 
liquidated damages relates only to the Owner’s inability to do the Work; and it does not limit the Owner from 
recovering, in addition, costs incurred for extended administration or additional services relating to or arising out 
of a delay completion.

4.6 If Final Completion is not achieved through no fault of the contractor, the Owner may process final 
payment under ORS 279C.570 and withhold one hundred percent (100%) of the value of the uncompleted work.  
This value shall be determined by the Construction Project Manager.

Article 5
CONTRACT SUM

5.1 Provided that the Contractor shall strictly and completely perform all of its obligations under the Contract 
Documents, and subject only to additions and deductions by modification or as otherwise provided in the Contract 
Documents, the Owner shall pay to the Contractor, in current funds and at the times and in the installments 
hereinafter specified, the sum of

Dollars ($ ) (herein referred to as the "Contract Sum"). 

5.2 The Contract Sum is based upon the following alternates and unit prices, if any, which are set forth in the 
Contract Documents and which are hereby accepted by the Owner:

(Alternates accepted and applicable unit prices to be listed here in executed contract)

Article 6
PROGRESS PAYMENTS

6.1 The Contractor hereby agrees that on the date established for updates for every month during the 
performance of the Work he will deliver to the Construction Project Manager an Application for Payment in 
accordance with the provisions of the General Conditions and Section 01 2900.  This date may be changed upon 
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mutual agreement, stated in writing, between the Owner and Contractor. Payment under this Contract shall be 
made as provided in the General Conditions.

6.2 Past-due progress payments shall bear interest at the statutory rate in accordance with ORS 279C.570.

Article 7
OTHER REQUIREMENTS

7.1 The Contractor shall submit the Performance Bond, Payment Bond, Certificates of Insurance, and 
Certificate of Compliance with Oregon tax laws, as required by the Contract Documents, prior to commencement 
of the Work.

7.2 The Contractor shall perform at least five percent (5%) of the total Work with forces that are in the direct 
employment of the Contractor's organization.

7.3 Subcontracting requirements shall be in accordance with ORS 279A.105, and as further described in the 
General Conditions and Supplementary Conditions (if any).

7.4 The Contractor shall comply with the Prevailing Wage Rates of the State of Oregon, effective, January 1, 
2022 and as amended, attached by reference, governing all covered workers for all work on this project. 

7.5 The Contractor agrees to comply with Title VI of the Civil Rights Act of 1964, and with Section V of the 
Rehabilitation Act of 1973, and ORS Chapters 659 and 659a.

IN WITNESS WHEREOF, the parties execute this Agreement as of the day and year first written above. 

OWNER Jefferson County School District 509J
Jefferson County, Oregon

By:                                                            

Date:                                                                

CONTRACTOR

 (Seal)
By:       _______________________________________  (Title)

Date:                                                        
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CERTIFICATE OF COMPLIANCE WITH OREGON TAX LAWS

By signature on the Contract, I, the undersigned being authorized to represent                                          hereby 
certify that                                                is not, to the best of my knowledge, in violation of any Oregon tax law 
described in ORS 305.380(4).  For the purposes of this certification, "Oregon tax laws" are ORS 320.005 to 
320.150 and 403.200 to 403.250 and ORS chapters 118, 314, 316, 317, 318, 321 and 323 and the elderly rental 
assistance program under ORS 310.630 to 310.706 and local taxes administered by the Department of Revenue 
under ORS 305.620.

Signature Date

END OF SECTION
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Bond No.                 
 
Amount: $                  

KNOW ALL MEN BY THESE PRESENTS that, we                                                                                                                                               
, as Principal (Contractor), and                                                               , a corporation organized and existing under the 
laws of the State of Oregon                            , and duly authorized to transact a SURETY business in the State of 
Oregon, as SURETY, are held and firmly bound unto JEFFERSON COUNTY SCHOOL DISTRICT 509J, 
JEFFERSON COUNTY, OREGON, in the sum of                                                                          DOLLARS, ($                            
), lawful money of the United State of America, for the payment whereof well and truly to be made, we and each of 
use, jointly and severally, bind ourselves, our and each of our heirs, executors, administrators, successors and assigns 
firmly by these presents.

THE CONDITIONS of this obligation are such that, whereas the above Principal did on the       day of                  
______, 2023 enter into a Contract with Jefferson County School District 509J, Jefferson County, Oregon for the 
construction required for the Metolius Elementary School Improvements, which Contract is made a part hereof as if 
fully copied herein;

NOW, THEREFORE, if the said Principal faithfully, punctually and completely performs and abides by all 
covenants and conditions of said Contract, and with all laws, ordinances, regulations, and orders of the State of 
Oregon, and Jefferson County, and the agencies and bureaus thereof, directly or indirectly governing or applicable to 
the Principal's performance under the said Contract, including but not limited to the requirements of Oregon Revised 
Statutes Chapter 279A and 279C relating to public contracts, which hereby is made a part hereof as if fully copied 
herein, and shall make payment promptly, as due to Jefferson County School District 509J, Jefferson County, Oregon 
and to all other public entities as may be required, and to all subcontractors and to all persons supplying to the Principal 
or his (its) subcontractors' equipment, supplies, labor, or materials for the prosecution of the work or any part thereof, 
provided for in said Contract, then this obligation shall be null and void, otherwise to be in full force and effect.

Surety agrees (1) that any extension of time allowed said Principal for completion of work or for delivery under 
the said Contract shall not impair this obligation or reduce any period of maintenance or warranty provided in said 
Contract; (2) that any change made in the terms or provisions of said Contract increasing the price to be paid to 
Principal, without notice to the SURETY shall not impair this obligation, but any such change shall automatically 
increase the obligation of the SURETY hereunder in a like amount, PROVIDED that such increase shall not exceed 
twenty-five percent (25%) of the original amount of this obligation without consent of the SURETY; and (3) that this 
obligation shall continue to bind the said Principal and SURETY notwithstanding successive payments made 
hereunder for successive breaches, until the full amount of the said obligation is exhausted.

IN WITNESS WHEREOF, the Principal and Surety have caused these presents to be executed on this                
day of                          , 2023

Principal

By:

Title

Surety

By:
   Attorney in Fact
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COUNTERSIGNED:

Oregon Resident Agent

Address

N O T E

If Principal is operating under an assumed business name, there must also be set forth in the first paragraph 
of the bond, the names of all the partners or the individuals owning the business, and the bond must be executed by 
one of them.

If the Principal is a corporation, the bond must be executed by one of the officers authorized to execute bonds, 
showing his official title and the seal of the corporation.

The bond must be executed by an attorney-in-fact for the surety company, showing on the face thereof the 
Oregon agent for service, and bear the seal of the surety company.  Where the bond is executed by a person outside 
the state of Oregon, his authority to execute bonds should be shown.

The bond must be furnished by a surety company authorized to do business in Oregon, and in an amount 
equal to the full contract price.

END OF SECTION
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In accordance with ORS 279A.120:

1. The District shall prefer goods or services that have been manufactured or produced in this state if price, 
fitness, availability and quality are otherwise equal.

2. The District shall add a percent increase to the bid of a nonresident bidder equal to the percent, if any, of 
the preference given to the bidder in the state in which the bidder resides.

3. When a public contract is awarded to a nonresident bidder and the contract price exceeds $10,000, the 
bidder shall promptly report to the Department of Revenue, on forms to be provided by the Department, the 
total contract price, terms of payment, length of contract and such other information as the Department may 
require before the bidder may receive final payment on the contract. The District shall satisfy itself that the 
requirement of this subsection has been complied with before the District issues final payment on a public 
contract.

4. For purposes of this subsection, a “nonresident bidder” means a bidder who is not a resident bidder.  
“Resident bidder” means a bidder that has paid unemployment taxes or income taxes in Oregon during the 
12 calendar months immediately preceding submission of the bid, has a business address in Oregon, and 
has stated in its bid whether the bidder is a “resident bidder” under ORS 279A.120.

END OF SECTION
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REFERENCES:

1. The General Conditions shall be "General Conditions of the Contract and/or Construction, Jefferson County 
School District 509J, Jefferson County, Oregon," bound herein.

SUPPLEMENTS:

1. Supplements may modify, change, delete, or add to the General Conditions.  Where any article of the General 
Conditions is modified or any paragraph deleted, subparagraph or clause thereof is modified, or deleted by these 
supplements, the unaltered provisions of such article, paragraph, subparagraph or clause shall remain in effect.  The 
General Conditions and the Supplementary General Conditions are applicable to all of the Work under this Contract 
and shall apply to one Contractor and all Subcontractor's and Sub-subcontractors.

INDEX

Article 1General Provisions  
Article 2Architect
Article 3Owner
Article 4Contractor
Article 5Subcontractors
Article 6Work by Owner or by Separate Contractors
Article 7Miscellaneous Provisions
Article 8Time
Article 9Payments and Completion
Article 10 Protection of Persons and Property
Article 11  Insurance
Article 12 Changes in the Work
Article 13 Termination of the Contract
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ARTICLE 1
GENERAL PROVISIONS

1.1 DEFINITIONS

1.1.1 THE CONTRACT DOCUMENTS

The Contract Documents consist of the Owner-Contractor Agreement, the Conditions of the Contract (General, 
Supplementary and Special), the Drawings, the Specifications, and all Addenda issued prior to execution of the 
Contract, written amendments to the Contract signed by the Owner and the Contractor, Change Orders, a written 
interpretation or clarification issued by the Architect pursuant to Subparagraph 3.2.17 or a written order issued by the 
Construction Project Manager pursuant to Subparagraph 12.1.2, the Bidding Documents, such as the Advertisement 
or Invitation to Bid and the Instructions to Bidders, and the Contractor's Proposal.

1.1.2 THE CONTRACT

The Contract is the sum of all the Contract Documents.  This Contract represents the entire and integrated agreement 
between the Owner and the Contractor and supersedes all prior negotiations, representations or agreements, either 
written or oral.  The Contract may be amended or modified only by (1) a written amendment to the Contract signed by 
the Owner and the Contractor, (2) a Change Order, (3) a written interpretation or clarification issued by the Architect 
pursuant to Subparagraph 3.2.17, or (4) a written order issued by the Construction Project Manager pursuant to 
Subparagraph 12.1.2.

1.1.3 THE WORK

The Work comprises the completed construction required by the Contract Documents and includes all labor necessary 
to produce such construction, and all materials and equipment incorporated or to be incorporated in such construction.

1.1.4 THE PROJECT

The Project is the total construction of which the Work performed under the Contract Documents may be the whole or 
a part and which may include construction by the Owner or by separate contractors.

1.1.5 PLANS OR DRAWINGS

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

1.1.6 SPECIFICATIONS

The Project Manual is that portion of the Contract Documents consisting of the written requirements for materials, 
equipment, systems, standards and workmanship for the Work, and performance of related services. These are written 
to, and for, the Contractor, with guidance and reference given to suppliers and subcontractors in separate sections. It 
is the responsibility of the Contractor to ensure that all construction items in each section are implemented.

1.1.7 PROJECT MANUAL

The Project Manual is a volume assembled for the Work which may include the bidding requirements, sample forms, 
Conditions of the Contract and Specifications.  

1.1.8 AS SHOWN, AS INDICATED, AS DETAILED  

These words, and words of like implication, refer to information contained in the drawings describing the Work, unless 
explicitly stated otherwise in other Contract Documents.

1.1.9 BIDDER  

Any individual, company, corporation, partnership, or joint venture who submits a bid to the Owner for the Work as 
distinct from a sub-bidder who submits a bid to a Bidder.  "Lowest responsible bidder" and "resident bidder" are as 
defined in ORS 279C.375 and ORS 279A.120.

1.1.10 BIDDING DOCUMENTS  
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The Invitation to Bid, Instructions to Bidders, Sample Forms, Proposal, all Conditions of the Contract, Specifications, 
Drawings and Addenda issued prior to receipt of bids by Owner.
1.1.11 DIRECTED, REQUIRED, ACCEPTABLE

When these words refer to the Work or its performance, "directed," "required," "permitted," "ordered," "designated," 
"prescribed," and words of like implication, mean "by direction of," "requirements of," "permission of," "order of," 
"designation of," or "prescription of" the Architect.  Likewise, "acceptable," "satisfactory," "in the judgement of," and 
words of like import, mean "recommended by," "acceptable to," "satisfactory to," or "in the judgement of" the Architect.

1.1.12 MANUFACTURER

An individual, company, or corporation who manufactures, fabricates, or assembles a standard product.  A standard 
product is one that is not made to special design, and is furnished by either direct sale or by contract to the Contractor, 
Subcontractor or Vendor.

1.1.13 MATERIAL SUPPLIER OR VENDOR

A person or organization who supplies, but who is not responsible for the installation of, materials, products and 
equipment of a standard nature that are not specifically fabricated for this particular contract.

1.1.14 PRODUCT

The term "product" includes materials, systems and equipment.

1.1.15 PROPOSAL

A complete and properly signed document (whether entitled “bid” or “proposal”) whereby a Bidder proposes to do the 
Work or designated portion thereof for the sums stipulated therein, supported by data called for by the bidding 
requirements.

1.1.16 PROVIDE

As a directive to the Contractor, "provide" means "furnish and install completely".

1.2 EXECUTION, CORRELATION AND INTENT

1.2.1 The Contract Documents are complementary, and what is required by any one shall be as binding as if required 
by all.  The intent of the Contract Documents is to include all items necessary for the proper execution and completion 
of the Work.  Work not covered in the Contract Documents will not be required unless it is consistent therewith or is 
reasonably inferable therefrom as being necessary to produce the intended results.  Words and abbreviations which 
have well-known technical or trade meanings are used in the Contract Documents in accordance with such recognized 
meanings unless otherwise specifically defined herein.

1.2.2 The organization of the Specifications into division, sections and articles, and the arrangement of the Drawings 
shall not control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be 
performed by any trade.

1.2.3 If any portion of the Contract Documents shall be in conflict with any other portion, the various documents 
comprising the Contract Documents shall govern in the order of precedence as herein set forth according to their latest 
date of execution; written interpretation or clarification by the Architect issued pursuant to Subparagraph 3.2.18 or by 
the Construction Project Manager pursuant to Subparagraph 12.1.2; Change Orders; written amendments to the 
Owner-Contractor Agreement; the Owner-Contractor Agreement; Addenda; Special Conditions; Supplementary 
Conditions; General Conditions; Specifications; Drawings; Bidding Documents; Contractor's Proposal. The 
Specifications take precedence over Drawings for the specific type or quality of materials or the quality of installation; 
the Drawings take precedence over the Specifications with regard to quantities, locations or detail of installation; as 
between schedules and general notes given on Drawings, the general notes shall take precedence; as between general 
notes given on the Drawings and specific, detailed notes, the latter shall take precedence; as between large-scale 
Drawings and small-scale Drawings, the larger scale shall take precedence.  Specifications having greater detail or 
specificity; and details take precedence over general drawings.

1.2.4 The Contractor agrees that nothing contained in the Contract Documents or any Contract between the Owner 
and the Construction Project Manager or the Owner and the Architect shall create any contractual relationship between 
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the Construction Project Manager and the Contractor, the Architect and the Contractor, the Architect and the 
Construction Project Manager, or between the Owner, Architect and Construction Project Manager and any 
Subcontractor or Sub-subcontractors.  The Contractor acknowledges and agrees that this Agreement is not intended 
to create, nor shall any provision be interpreted as creating any contractual relationship between the Owner or 
Contractor and any third parties.

1.2.5 Any material or operation specified by reference to published specifications of a manufacturer, a society, an 
association, a code, or other published standard, shall comply with requirements of the listed document which is current 
on date of receipt of Proposals.  In case of a conflict between referenced document and Project Specifications, Project 
Specifications shall govern.  In case of a conflict between referenced documents, the one having more stringent 
requirements or higher value shall govern.

1.2.6 The Contractor, if requested, shall furnish an affidavit from manufacturer certifying that a material or product 
delivered to job meets requirements specified.

1.2.7 By executing the Contract, the Contractor represents that Contractor has visited the site, familiarized itself with 
the local conditions under which the Work is to be performed, and correlated Contractor’s observations with the 
requirements of the Contract Documents.

1.2.8 The Contract Documents may be executed in counterparts, each of which shall be deemed an original, but all 
of which shall constitute one and the same instrument. 

1.3 OWNERSHIP AND USE OF DRAWINGS AND SPECIFICATIONS

1.3.1 Unless otherwise provided in the Contract Documents, the Contractor will be furnished one copy of the Contract 
Documents.  Any reproduction and use of the Contract Documents shall be solely and exclusively for the execution of 
the Work, and may not be used on other projects of for additions to this Project outside the scope of the Work without 
the specific written consent of the Owner and Architect.

1.3.2 After Bid Award, electronic copies containing simplified versions of the electronic construction drawings will 
be forwarded to the general contractor for the general contractor’s use and distribution as base drawings for the 
preparation of the general contractor’s shop drawings.  The Architect, or the Architect’s consultants, will not issue 
electronic drawing files of any nature to anyone other than the Contractor. The electronic copies may contain the 
following simplified drawings, as deemed appropriate by the Architect: Civil Site Plan(s), Base Floor and Reflected 
Ceiling Plans from architectural, structural, mechanical, electrical and other specialty consultants, General Building 
Sections.

The electronic copies will not contain the following items:  Addenda issued during bidding, Specifications, Details, 
Schedules, or other items issued in the Project Manual.

Electronic drawings will generally be in AutoCad format, unless other formats are used by the Architect or their 
consultants.  The Architect will not convert the formats provided to the Contractor, from other formats.

1.3.3 All Drawings, Specifications and copies thereof furnished to, or made by, the Contractor are and shall remain 
property of the Architect and the Owner.  With the exception of one contract set for each party to the Contract, such 
documents are to be returned or suitably accounted for to the Owner on request at the completion of the Work.  
Submission or distribution to meet official regulatory requirements or for other purposes in connection with the Project 
is not to be construed as publication in derogation of the common law copyright or other reserved rights of the holder 
thereof.
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ARTICLE 2
OWNER

2.1 DEFINITION

2.1.1 The Owner is the person or entity identified as such in the Owner-Contractor Agreement and is referred to 
throughout the Contract Documents as if singular in number.  The term Owner means the Owner or its authorized 
representatives or agents.

2.2 CONSTRUCTION PROJECT MANAGER

2.2.1 The Construction Project Manager is the Owner's exclusive representative and agent to the Contractor with 
respect to this Project during construction and until the issuance of the final Certificate of Payment.  The Owner's 
communications with the Contractor and Architect shall be exclusively through the Construction Project Manager.  The 
Construction Project Manager will have full authority to act on behalf of the Owner with regard to all aspects of this 
Project except that the Owner must approve all Change Orders and payments to the Contractor.  All of the Construction 
Project Manager's actions with regard to this Project will be as an agent and representative of the Owner.  If no 
Construction Project Manager is designated in the Owner-Contractor Agreement, all references to the “Construction 
Project Manager” shall be deemed to refer to the Owner.

2.2.2 The Construction Project Manager is not authorized to revoke, alter, enlarge, relax or release any requirements 
of the Contract Documents, nor to approve or accept any portion of the Work not executed in accordance with, nor to 
issue instructions contrary to the Contract Documents.  

2.3 INFORMATION, SERVICES AND RIGHTS OF THE OWNER

2.3.1 The Owner, through the Construction Project Manager, will provide administration of the Contract as hereinafter 
described.

2.3.2 The Owner and the Construction Project Manager shall at all times have access to the Work whenever it is in 
preparation or progress.  The Contractor shall provide safe facilities for such access.

2.3.3 The Owner and the Construction Project Manager shall not be responsible for or have control or charge of the 
construction means, methods, techniques, sequences or procedures, or for safety precautions and programs in 
connection with the Work, and will not be responsible for the Contractor's failure to carry out the Work in accordance 
with the Contract Documents.  

2.3.4 The Owner and Construction Project Manager will not be responsible for the failure of the Contractor to plan, 
schedule and execute the Work in accordance with the approved schedule or the failure of the Contractor to meet the 
Contract completion dates or the failure of the Contractor to schedule and coordinate the Work of Contractor’s own 
trades and Subcontractors or to coordinate and cooperate with other separate Contractors. 

2.3.5 The Owner and Construction Project Manager will not be responsible for the acts or omissions of the Architect, 
the Contractor, any other contractor, or any subcontractor, or any other contractor's or subcontractor's agents or 
employees, or any other persons performing any of the Work.

2.3.6 The Construction Project Manager has authority to disapprove, condemn or reject work on behalf of the Owner 
when, in the Construction Project Manager's opinion, the Work does not conform to the Contract Documents.  Whenever 
in the Construction Project Manager's reasonable opinion it is considered necessary or advisable to ensure the proper 
implementation of the intent of the Contract Documents, the Construction Project Manager shall have the authority to 
require special inspection or testing of any work in accordance with the provisions of the Contract Documents whether 
or not such work is then fabricated, installed, or completed.

2.3.7 The Construction Project Manager will have authority to require special inspection or testing of the Work in 
accordance with Subparagraph 2.3.6 whether or not such Work is then fabricated, installed or completed.  However, 
neither the Construction Project Manager's authority to act under Subparagraphs 2.3.6 and 2.3.7, nor any decision 
made by the Construction Project Manager in good faith either to exercise or to not exercise such authority, shall give 
rise to any duty or responsibility of the Construction Project Manager to the Contractor, any Subcontractor, any of their 
agents or employees, or any other person performing any of the Work.  
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2.3.8 The Construction Project Manager shall have the authority and discretion to call, schedule and conduct job 
meetings to be attended by the Contractor, Subcontractor representatives and the Architect to discuss such matters as 
procedures, progress, problems and scheduling.

2.3.9 The Construction Project Manager will establish procedures to be followed for processing all shop drawings, 
catalogs and other Project reports and other documentation, test reports and maintenance manuals.

2.3.10 The Construction Project Manager will review all requests for changes and shall implement the processing of 
Change Orders including applications for extensions of time.

2.3.11 The Construction Project Manager will review and process all applications for payment by the Contractor, 
including final application for payment and will consult with the Architect as appropriate.

2.3.12 The Owner will furnish all surveys in its possession describing the physical characteristics, legal limitations and 
utility locations for the site of the Project.  The Contractor shall carefully review this data since the Owner makes no 
warranty as to accuracy or completeness of such surveys.

2.3.13 The Owner will secure and pay for easements for permanent structures or permanent changes in existing 
facilities.

2.3.14 Information or services under the Owner's control will be furnished by the Owner with reasonable promptness 
to avoid delay in the orderly progress of the Work.

2.4 OWNER'S RIGHT TO STOP THE WORK

2.4.1 If the Contractor fails to correct defective Work as required by Paragraph 4.6 or persistently fails to carry out 
the Work or supply labor or material in accordance with the Contract Documents, the Construction Project Manager, by 
a written order, may instruct the Contractor to stop the Work, or any portion thereof, until the cause for such order has 
been eliminated; however, this right of the Construction Project Manager to stop the Work on behalf of the Owner shall 
not give rise to any duty on the part of the Construction Project Manager to exercise this right for the benefit of the 
Contractor or any other person or entity.

2.4.2 The Construction Project Manager may order the Contractor in writing to suspend, delay, or interrupt all or any 
part of the Work for such period of time as it may determine to be appropriate for the convenience of the Owner.

ARTICLE 3
ARCHITECT

3.1 DEFINITION

3.1.1 The Architect is the person or organization lawfully licensed to practice architecture or engineering, or any entity 
lawfully practicing architecture or engineering, and identified as such in the Owner-Contractor Agreement, and is 
referred to throughout the Contract Documents as if singular in number.  The term Architect means the Architect and 
its architects and engineers, whether under contract or within its own organization, or its authorized representatives.

3.1.2 Communications between the Contractor or subcontractors and Architects, employees or subconsultants, shall 
be limited to matters of information; but in no case shall such communications relate to or authorize changes in the 
Work or give rise to claims for additional Work.  The Architect, its architects, engineers, and their employees must 
communicate with the Contractor only through the Architect's authorized representative and through the Construction 
Project Manager as provided elsewhere in these contract documents.

3.2 SERVICES OF THE ARCHITECT
3.2.1 The Architect will provide certain services as hereinafter described.

3.2.2 The Architect shall at all times have access to the Work whenever it is in preparation or progress.  The 
Contractor shall provide safe facilities for such access so the Architect may perform its functions under the Contract 
Documents.

3.2.3 The Architect is not the agent of the Owner and has no authority to agree on changes in the Contract Sum or 
Contract Time on the Owner’s behalf.  The Architect will not be responsible for or have control or charge of the 
construction means, methods, techniques, sequences or procedures, or for safety precautions and programs in 
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connection with the Work, and will not be responsible for the Contractor's failure to carry out the Work in accordance 
with the Contract Documents.  The Architect will not be responsible for the acts or omissions of the Contractor, any 
Subcontractors, or any of their agents or employees, or any other persons performing any of the Work.

3.2.4 The Architect shall review Shop Drawings, Product Data and Samples, and other submissions of the Contractor 
as well as the Work performed by the Contractor but only for conformance with the design concept of the Project and 
for general compliance with the Contract Documents.  The review of submittals shall be accomplished by the Architect 
within fifteen (15) calendar days from date of receipt except when authorized otherwise by the Construction Project 
Manager.

3.2.5 The Construction Project Manager will establish with the Architect, procedures to be followed for review and 
processing of all Shop Drawings, catalog submissions, Project reports, test reports, maintenance manuals, and other 
necessary documentation, as well as requests for changes and applications for extensions of time.

3.2.6 The Architect shall, when requested by the Construction Project Manager, prepare Change Orders.

3.2.7 Should errors, omissions or conflicts in the Drawings, Specifications or other Contract Documents by the 
Architect be discovered, the Architect will prepare such amendments or supplementary documents, and provide 
consultation as may be required.
3.2.8 The Architect will make such periodic visits to the Project site as may be necessary to familiarize itself generally 
with the progress and quality of the Work and to determine in general if the Work is proceeding in accordance with the 
Contract Documents.  On the basis of such on-site observations, the Architect shall endeavor to guard the Owner 
against defects and deficiencies in the Work of the Contractor.  The Architect and its consulting engineers shall not be 
required to make exhaustive or full-time on-site inspections to check the quality or quantity of the Work, but shall make 
as many inspections as may be reasonably required to fulfill the Architect’s obligations to the Owner.

3.2.9 The Architect will render written field reports to the Construction Project Manager in the form required by the 
Construction Project Manager relating to the periodic visits and inspections of the Project required by Subparagraph 
3.2.8.

3.2.10 The Architect shall consult with the Construction Project Manager regarding the Contractor's Applications for 
Payment and shall sign the Certificates of Payment as provided in Subparagraph 9.4.2.

3.2.11 If the Architect observes any work that does not conform to the Contract Documents, the Architect shall report 
this observation to the Construction Project Manager.

3.2.12 The Architect has authority to disapprove, condemn or reject work on behalf of the Owner when, in the 
Architect's opinion, the Work does not conform to the Contract Documents.  Whenever in the Architect's reasonable 
opinion it is considered necessary or advisable to ensure the proper implementation of the intent of the Contract 
Documents, the Architect will have the authority to require special inspection or testing of any Work in accordance with 
the provisions of the Contract Documents whether or not such Work is then fabricated, installed or completed.

3.2.13 The Architect will prepare on a regular basis, a “deficiency list” of items during the process of construction that 
are not in conformance with the Contract Documents. The Construction Project Manager will transmit such lists to the 
Contractor for corrections.

3.2.14 The Architect will prepare and submit to the Construction Project Manager "punchlists" at Substantial 
Completion of Work of the Contractor which are not in conformance with the Contract Documents.  The Construction 
Project Manager will transmit such lists to the Contractor for correction or completion thereof.

3.2.15 The Architect and Construction Project Manager shall conduct observations to determine the dates of 
Substantial Completion and Final Completion and will jointly issue a final Certificate for Payment.

3.2.16 The Architect will prepare a set of reproducible Record Drawings showing significant changes in the Work 
made during the construction process, based on the as-built drawings and other data furnished by the Contractor. The 
Architect will also transmit the as-built drawing in electronic format.

3.2.17 The Architect will provide the Owner assistance in the original operation of any equipment or system such as 
initial start-up, testing, adjusting and balancing.
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3.2.18 As required, the Architect will render to the Construction Project Manager, within a reasonable time, 
interpretations or clarifications of requirements of the Contract Documents.  The Architect will make all interpretations 
consistent with the intent of, and reasonably inferable from, the Contract Documents.  The Architect's decisions in 
matters relating to artistic effect shall be final if consistent with the intent of the Contract Documents.

3.2.19 All communications, correspondence, submittals and documents exchanged between the Architect and the 
Contractor in connection with the Project shall be through the Construction Project Manager or in the manner prescribed 
by the Construction Project Manager.

3.2.20 If the Owner terminates the employment of the Architect, the Owner may appoint a new Architect.  Status of 
the new Architect under the Contract Documents shall be that of the former Architect.

3.2.21 The Architect is not bound to define the limits of any subcontract, and will not enter into disputes between the 
Contractor and its employees, including Subcontractors.  Notwithstanding any provision of the Contract Documents to 
the contrary, all decisions, order and certificates of Architect are advisory only and not binding upon Owner until 
approved by Owner.

ARTICLE 4
CONTRACTOR

4.1 DEFINITION

4.1.1 The Contractor is the person or organization identified as such in the Owner-Contractor Agreement and is 
referred to throughout the Contract Documents as if singular in number.  The term Contractor means the Contractor or 
its authorized representatives, who shall have authority to bind the Contractor in all matters pertinent to this Contract.

4.1.2 The service or services to be rendered under this Contract are those of an independent contractor.  Contractor 
is not an officer, employee or agent of the Owner as those terms are used in ORS 30.265.

4.1.3 Contractor is not a contributing member of the Public Employees' Retirement System and will be responsible 
for any federal or state taxes applicable to payment received under this Contract.  Contractor will not be eligible for any 
benefits from these contract payments of federal Social Security, employment insurance, workers' compensation or the 
Public Employees' Retirement System, except as a self-employed individual.

4.1.4 If this payment is to be charged against federal funds, Contractor certifies that it is not currently employed by 
the federal government.  This does not preclude the Contractor from holding another contract with the Federal 
Government.  Contractor certifies he/she is not an employee of the Jefferson County School District 509J, Jefferson 
County, Oregon for purposes of performing work under this Contract.

4.1.5 Contractor shall certify that all subcontractors performing Work described in ORS 701.005(2) (i.e., construction 
work) will be registered with the Construction Contractors Board or licensed by the State Landscape Contractors Board 
in accordance with ORS 701.035 to 701.055 before the subcontractors commence Work under the Contract.
4.2 REVIEW OF CONTRACT DOCUMENTS

4.2.1 Before submitting a Proposal to the Owner, and continuously after the execution of this Agreement, the 
Contractor shall carefully study and compare the Contract Documents and shall at once report to the Owner through 
the Construction Project Manager, any error, inconsistency or omission the Contractor may discover including any 
requirement which may be contrary to any law, ordinance, rule, regulation or order of any public authority bearing on 
the performance of the Work.  By submitting a Proposal for this Agreement and the Work under it, the Contractor agrees 
that the Contract Documents, along with any supplementary written instructions issued by or through the Construction 
Project Manager that have become a part of the Contract Documents, appear accurate, consistent, and complete 
insofar as can reasonably be determined.  If the Contractor has reported in writing an error, inconsistency or omission 
and has promptly stopped the affected Work until instructed, and otherwise followed the instructions of the Owner, the 
Contractor shall not be liable to the Owner or the Architect for any damage resulting from failing to report to the Owner 
or the Architect of any such errors, inconsistencies or omissions in the Contract Documents.  The Contractor shall do 
no Work without Contract Documents and, when required, approved Shop Drawings, Product Data or samples for such 
portions of the Work.
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4.3 SUPERVISION AND CONSTRUCTION PROCEDURES
4.3.1 The Contractor shall supervise and direct the Work, using its best skill and attention.  The Contractor shall be 
solely responsible for all construction means, methods, techniques, sequences and procedures and for coordinating all 
portions of the Work under the Contract.

4.3.2 The Contractor shall be responsible to the Owner for the acts and omissions of the Contractor’s employees, 
Subcontractors and their agents and employees, and other persons performing any of the Work.

4.3.3 The Contractor shall not be relieved from its obligations to perform the Work in accordance with the Contract 
Documents either by the activities or duties of the Architect or the Construction Project Manager in their administration 
of the Contract, or by inspections, tests or approvals (or the lack thereof) required or performed under Paragraph 4.22 
by persons other than the Contractor.

4.3.4 The Contractor shall employ a competent Superintendent and necessary assistants who shall be in regular 
attendance at the Project site during all phases of the progress of the Work.  The Superintendent shall represent the 
Contractor and all communications given to the Superintendent shall be as binding as if given to the Contractor.  As 
soon as practicable after Contract award, the Contractor shall provide a management chart and a list of personnel which 
shall constitute the superintending staff.  All references to the Superintendent below shall be taken to mean 
superintending staff.  The Contractor shall not employ a proposed Superintendent to whom the Owner or Architect has 
made reasonable and timely objection.  The Contractor shall not change the Superintendent without the Owner’s 
consent, which shall not unreasonably be withheld or delayed.

4.3.5 The Superintendent shall remain on the Project not less than eight hours per day, five days a week unless the 
job is closed down due to a general strike, conditions beyond the control of the Contractor, termination of the Contract 
in accordance with the Contract Documents, or until Final Completion.  The Superintendent shall not be employed on 
any other project during the course of this Work. The Superintendent that is assigned to the Project by the Contractor 
shall not be relieved of his position until after the Project has had its Final Completion with the Punchlist complete in its 
entirety, all the O & M Manuals complete, as-built drawings complete and accepted, and all demonstrations have been 
delivered. 

4.3.6 If the Owner and/or Architect object to the Contractor’s Project Team (i.e, Superintendent, Project Manager, 
etc.) that has been assigned to the Project, the Owner will reply in writing within seven (7) days after bid. Contractor will 
then assign different members to perform the Work acceptable to both Owner and Architect.

4.3.7  Before starting work, the Contractor shall locate all general reference points.  The Contractor shall employ a 
registered surveyor (licensed by the State of Oregon) to perform such work.  The Contractor shall take such steps as 
are necessary to prevent the dislocation or destruction of the reference points, and shall be responsible for the accuracy 
of the site and building layout and elevations for the work.

4.4 LABOR AND MATERIALS

4.4.1 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for all labor, 
materials, equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other 
facilities and services necessary for the execution and completion of the Work in accordance with the Contract 
Documents and any applicable code, regulation or statute, whether or not specifically required thereby as long as the 
same is reasonably inferable therefrom as being necessary to produce the intended results, and whether temporary or 
permanent, and whether or not incorporated or to be incorporated in the Work.

4.4.2 All work under this Contract shall be performed in a skillful and workmanlike manner.

4.4.3 The Contractor shall at all times enforce strict discipline and good order among its employees and 
Subcontractors, and shall not employ on the Work any unfit person or anyone not skilled in the task assigned.  The 
Owner may, in writing, require the Contractor to remove from the Work any employee the Owner deems incompetent, 
careless or otherwise objectionable.

4.5 WARRANTY

4.5.1 The Contractor warrants to the Owner and the Architect that all materials and equipment furnished under this 
Contract will be new unless otherwise specified, and that all Work will be of good quality, free from faults and defects 
and in conformance with the Contract Documents.  All work not conforming to these requirements, including 
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substitutions not properly approved and authorized, is hereby deemed defective.  If required by the Construction Project 
Manager or the Architect, the Contractor shall furnish satisfactory evidence as to the kind and quality of materials and 
equipment.  

4.5.2 If, within one year after the Date of Final Completion of the Work or within such longer period of time as may 
be prescribed by law or by the terms of any applicable special warranty required by the Contract Documents, any of the 
Work is found to be defective or not in accordance with the Contract Documents, the Contractor shall correct it promptly 
after receipt of a written notice from the Owner to do so.  This obligation shall survive Termination of the Contract.  The 
Owner shall give such notice promptly after discovery of the condition.

4.5.3 Nothing contained in this Paragraph 4.5 shall be construed to establish a period of limitation with respect to any 
other obligation which the Contractor might have under the Contract Documents, including Paragraph 4.6 hereof.  The 
establishment of the time period of one year after the Date of Final Completion or such longer period of time as may be 
prescribed by law or by the terms of any warranty required by the Contract Documents relates only to the specific 
obligation of the Contractor to correct the Work, and has no relationship to the time within which its obligation to comply 
with the Contract Documents may be sought to be enforced, nor to the time within which proceedings may be 
commenced to establish the Contractor's liability with respect to its obligations other than the obligation to correct the 
Work in accordance with this Paragraph 4.5.

4.5.4 The warranties set forth in Paragraph 4.5 and elsewhere in the Contract Documents shall survive final 
acceptance under Paragraph 9.9.

4.6 UNCOVERING AND CORRECTION OF WORK

4.6.1 If any portion of the Work should be covered contrary to the request of the Owner, the Architect or the 
requirements specifically expressed in the Contract Documents, it must be, if required in writing by the Owner, 
uncovered for observation and shall be replaced at the Contractor's expense.

4.6.2 If any other portion of the Work has been covered which the Architect or the Owner has not specifically 
requested to observe prior to being covered, either may request to see such Work and it shall be uncovered by the 
Contractor.  If such Work be found in accordance with the Contract Documents, the cost of uncovering and replacement 
shall, by appropriate Change Order, be charged to the Owner.  If such Work be found not in accordance with the 
Contract Documents, the Contractor shall pay such costs unless it be found that this condition was caused by the Owner 
or a separate contractor as provided in Article 6, in which event the Owner shall be responsible for the payment of such 
costs.

4.6.3 The Contractor shall promptly correct all Work rejected by the Construction Project Manager or the Architect 
as defective or as failing to conform to the Contract Documents, whether observed before or after Substantial 
Completion and whether or not fabricated, installed or completed.  The Contractor shall bear all costs of correcting such 
rejected Work, including compensation for the Architect's and the Construction Project Manager's additional services 
made necessary thereby.

4.6.4 The Contractor shall, unless removal is waived by the Owner, remove from the site all portions of the Work 
which are defective or non-conforming, or if permitted or required, shall correct such Work in place by and at the expense 
of the Contractor promptly after notice, and such rejected Work shall not thereafter be tendered for acceptance unless 
the Contractor gives notice that the Work was subject to former rejection or requirement of correction.

4.6.5 If the Contractor does not proceed with the correction of such defective or non-conforming Work within a 
reasonable time fixed by written notice from the Owner, the Owner may either (1) by contract or otherwise replace or 
correct such Work and charge the Contractor the cost occasioned the Owner thereby and remove and store the 
materials or equipment at the expense of the Contractor; or (2) terminate this Contract for default as provided in 
Paragraph 13.3.
4.6.6 The Contractor shall bear the cost of restoring any work of the Owner or separate contractors destroyed or 
damaged by such correction or removal.

4.6.7 If the Owner prefers to accept defective or non-conforming Work, it may do so instead of requiring its removal 
and correction, in which case a Change Order will be issued to reflect a reduction in the Contract Sum where appropriate 
and equitable.  If the amount is determined after final payment, it shall be paid to the Owner by the Contractor.
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4.7 TAXES

4.7.1 The Contractor shall pay all consumer, use, and other similar taxes for the work or portions thereof provided 
by the Contractor, which are legally enacted at the time the bids are received, whether or not yet effective.  Compliance 
with all Oregon tax laws shall be certified by the Contractor.

4.8 PERMITS, FEES AND NOTICES

4.8.1 The Owner shall coordinate and obtain all permits necessary to obtain the general building permit for the 
Project.  The Owner will pay for the general building permits (including right of way permits, grading and drainage, 
foundation, mechanical, plumbing and electrical as necessary to initially begin construction), utility connection fees, 
system development charges and related inspections.  The Contractor will be responsible to obtain and pay for all other 
permits, assessments, penalties, charges, licensing and re-inspection fees required for the proper execution of the Work 
which are legally required at the time the bids are received or thereafter as a consequence of the Contractor’s acts or 
omissions.  The Contractor is responsible for coordinating and obtaining all required inspections and approval 
signatures.  The Contractor is required to submit all inspection records to the District at the completion of the project 
and as a prerequisite for final payment.  Contractor shall not be entitled to any additional time for performance because 
of its failure to secure or coordinate with the Owner for procurement of any required permits on a timely basis. The 
contractor will be required to maintain the permit documents at the site as required by the governing authority.

4.8.2 The Contractor shall give all notices and comply with all laws, ordinances, rules, regulations or orders of any 
public authority bearing on the performance of the Work.

4.8.3 If the Contractor performs any of the Work knowing it to be contrary to any laws, ordinances, rules, regulation 
or orders of any public authority bearing on the performance of the Work, and does so without reasonable notice to the 
Construction Project Manager of same, Contractor shall assume full responsibility therefor and shall bear all costs 
attributable thereto.

4.8.4 The Contractor and its subcontractors shall comply with the provisions of ORS 757.541 through 757.571 
relating to notice prior to excavation.

4.9 ALLOWANCES

4.9.1 Allowances will not be used under this contract.

4.10 CONTRACTOR'S CONSTRUCTION SCHEDULE

4.10.1 The Contractor, immediately after being awarded the Contract, shall prepare and submit, for the Construction 
Project Manager's approval, a Construction Schedule for the Work which shall provide for expeditious and practicable 
execution of the Work for completion within the Contract Time.  This schedule shall be coordinated with the entire 
Project Construction Schedule to the extent required by the Contract Documents.  The Construction Schedule shall be 
revised as required by the conditions of the Work and the Project, subject to the Construction Project Manager's 
approval.

The Contractor's Construction Schedule shall conform to the requirements of Division 1, Section 01 3200.

4.11 RESPONSIBILITY FOR COMPLETION

4.11.1 The Contractor shall furnish such manpower, services, materials, facilities and equipment and shall work such 
hours, including night shifts, overtime operations, Sundays and holidays, as may be necessary to ensure the 
prosecution and completion of the Work or specified portions thereof within the specific dates of the Contract.  If it 
becomes apparent to the Construction Project Manager from progress on the current Construction Schedule that the 
Work will not be completed within the Contract Time, the Contractor agrees that it will, as necessary, take some or all 
of the following actions, at no additional cost to the Owner, to improve the progress:

1. increase manpower in such quantities and crafts as will substantially eliminate, in the judgment of the 
Construction Project Manager, the backlog of work;

 2. increase the number of working hours per shift, shifts per working day, working days per week or the 
amount of equipment, or any combination of the foregoing, sufficiently to substantially eliminate, in the 
judgment of the Construction Project Manager, the backlog of work; and

3. reschedule activities to achieve maximum practical concurrency of accomplishment of activities.
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In addition, if any of the conditions noted under paragraph 4.11.2 should occur, the Construction Project Manager may 
require the Contractor to submit a Recovery Schedule demonstrating the Contractor’s proposed plan to make up lag in 
scheduled progress and to ensure completion of the Work within the Contract Time.  If the Construction Project Manager 
finds the proposed plan not acceptable, it may require the Contractor to submit a new plan.  If the actions taken by 
Contractor or the second plan proposed are not satisfactory, the Construction Project Manager may require Contractor 
to take any of the actions set forth in this Paragraph 4.11, without additional cost to the Owner, to make up the lag in 
scheduled progress.

4.11.2 In the event any of the following conditions exist, the Contractor shall, at no additional cost to the Owner, require 
that its’ Superintendent, workers, and all subcontractors affecting the progress of the work be at the job site not less 
than ten (10) hours per day, six (6) days per week:

1. should Substantial Completion not be accomplished on schedule;
2. should Final Completion not be accomplished on schedule;

3. should the Project schedule indicate the Contractor to be ten (10) or more work        days behind 
schedule at any time during construction up until twenty (20) days prior to scheduled 
Substantial Completion;
4. should the Project schedule indicate the Contractor to be five (5) or more work         days behind 
schedule at any time during the last twenty (20) days prior to    scheduled Substantial 
Completion.

4.11.3 Failure of the Contractor to substantially comply with the requirements of this Paragraph 4.11 may be 
considered grounds for a determination by the Owner, pursuant to Subparagraph 13.3.1, that the Contractor is failing 
to prosecute the Work with such diligence as will ensure its completion within the time specified.

4.12 DOCUMENTS AND SAMPLES AT THE SITE

4.12.1 The Contractor shall maintain in a safe place at the site for the Owner one record copy of all Drawings, 
Specifications, Addenda, Change Orders, amendments and written interpretations and clarifications, in good order and 
marked currently to record all changes applicable to the Work made during construction and approved Shop Drawings, 
Product Data and Samples.  These shall be available to the Architect and shall be delivered to the Architect for submittal 
to the Owner upon completion of the Work certified in writing by the Contractor to show complete and exact “as-built” 
conditions, stating sizes, kind of materials, vital piping, conduit locations and similar matters.

4.13 SHOP DRAWINGS AND SAMPLES

4.13.1 Shop Drawings are drawings, diagrams, schedules and other data specially prepared by the Contractor or any 
Subcontractor, manufacturer, supplier or distributor to illustrate some portion of the Work.

4.13.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams and 
other information furnished by the Contractor which illustrate a material, product or system for some portion of the Work.

4.13.3 Samples are physical examples which illustrate materials, equipment or workmanship and establish standards 
by which the Work will be judged.

4.13.4 The Contractor shall review, approve and submit, with reasonable promptness and in such sequence as to 
cause no delay in the Work or in the work of the Owner or any separate contractor, all Shop Drawings, Product Data 
and Samples required by the Contract Documents.  Contractor shall submit all shop drawings, samples, product data 
in the quantity and format specified in Division 1, Section 01 3300.

4.13.5 By approving and submitting Shop Drawings, Product Data and Samples, the Contractor represents that it has 
determined and verified all materials, field measurements, and field construction criteria related thereto, and that it has 
checked and coordinated the information contained within such submittals with the requirements of the Work and of the 
Contract Documents.  The Contractor shall adhere to any supplementary processing and scheduling instructions, 
pertaining to Shop Drawings, as may be issued by the Construction Project Manager.
4.13.6 The Contractor shall not be relieved of responsibility for any deviation from the requirements of the Contract 
Documents by the Architect's review of Shop Drawings, Product Data or Samples under Subparagraph 3.2.4 unless 
the Contractor has received a Change Order for same.  Contractor shall not be relieved from responsibility for errors or 
omissions in the Shop Drawings, Product Data or Samples by the Architect's review thereof.
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4.13.7 The Contractor shall make any corrections required by the Architect and shall resubmit the corrected copies of 
Shop Drawings or new Samples.  Resubmittal of Shop Drawings necessitated by required corrections shall not be a 
cause for extension of time.  The Contractor shall direct specific attention in writing or on resubmitted Shop Drawings, 
Product Data or Samples, to revisions other than the corrections requested on previous submittals.

4.13.8  No portion of the Work requiring submission of a Shop Drawing, Product Data or Sample shall be commenced 
until the submittal has been reviewed by the Architect as provided in Subparagraph 3.2.4.  All such portions of the Work 
shall be in accordance with approved submittals.

4.13.9  Shop Drawings and Samples shall be dated and bear:  Project name; description or names of equipment, 
materials and items; and complete identification of locations at which materials or equipment are to be installed.

4.13.10 Submission of Shop Drawings, Product Data or Samples shall be accompanied by transmittal letter containing 
Project name, Contractor's name, number of drawings and samples, titles and other pertinent data.

4.13.11 Each Shop Drawing and Product Data submittal shall bear the Contractor's stamp or seal stating that the 
submittal has been reviewed by the Contractor and that it conforms to the requirements of the Contract Documents.

4.14 USE OF SITE

4.14.1 The Contractor shall confine operations at the site to areas permitted by law, ordinances, permits and the 
Contract Documents and shall not unreasonably encumber the site or access to the site with any materials or 
equipment.

4.14.2 The Contractor shall coordinate all of its operations with and secure approval from the Owner before using any 
portion of the site.

4.14.3 The Contractor shall not occupy the site nor commence work thereon until deemed by the Construction Project 
Manager to be in compliance with all bond and insurance requirements.

4.15 CUTTING AND PATCHING OF WORK

4.15.1 The Contractor shall be responsible for all cutting, fitting or patching that may be required to complete the Work 
or to make its several parts fit together properly.

4.15.2 The Contractor shall not damage or endanger any portion of the Work of the Owner or any separate contractors 
by cutting, patching or otherwise altering any work, or by excavation.  The Contractor shall not cut or otherwise alter the 
work of the Owner or any separate contractor except with the written consent of the Owner and of such separate 
contractor.  The Contractor shall not unreasonably withhold its consent to cutting or otherwise altering the Work from 
the Owner or any separate contractor.

4.15.3 Existing structures and facilities, including but not limited to buildings, utilities, topography, streets, curbs, walks, 
etc., that are damaged or removed due to required excavations or other construction work, shall be patched, repaired 
or replaced by the Contractor to the satisfaction of the Construction Project Manager, the Architect, the owner of such 
structures and facilities and authorities having jurisdiction.  In the event the local jurisdictional authorities require that 
such repairing and patching be done with their own labor and materials, the Contractor shall abide by such regulations 
and pay for such work.

4.16 CLEANING UP

4.16.1 The Contractor at all times shall keep the premises and streets or areas used for access thereto free from 
accumulation of waste materials or rubbish caused by its operations.  At the completion of the Work, the Contractor 
shall remove all its waste materials and rubbish from and about the Project as well as all tools, construction equipment, 
machinery and surplus materials.

4.16.2 If the Contractor fails to clean up during or at the completion of the Work, the Owner may do so as provided in 
Paragraph 6.3 and the cost thereof shall be charged to the Contractor.

4.17 COMMUNICATIONS

4.17.1 The Contractor shall forward all communications, whether to the Architect or Owner, only through the 
Construction Project Manager. Similarly, all communications to the Contractor from the Owner and Architect will be 
through the Construction Project Manager.
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4.18 ROYALTIES AND PATENTS

4.18.1 The Contractor shall pay all royalties and license fees.  It shall defend all suits or claims for infringement of any 
patent rights and shall indemnify and hold the Owner, Construction Project Manager and Architect harmless from loss 
on account thereof, except that the Owner shall be responsible for all such loss when a particular design, process or 
the product of a particular manufacturer or manufacturers is specified, but if the Contractor has reason to believe that 
the design, process or product specified is an infringement of a patent, it shall be responsible for such loss unless it 
promptly gives notice of such infringement to the Construction Project Manager.
4.19 INDEMNIFICATION

4.19.1 To the fullest extent permitted by law, the Contractor shall at its sole cost and expense, indemnify, defend, 
satisfy all judgments and hold harmless the Owner, the Construction Project Manager and the Architect, and their 
respective directors, officers, agents, representatives, and employees, from and against all claims, actions, judgments, 
costs, penalties, liabilities damages, losses and expenses, including but not limited to attorney's fees arising out of or 
resulting from the performance of the Work, provided that any such claim, action, judgment, cost, penalty, liability, 
damage, loss or expense (1) is attributable to bodily injury, sickness, disease or death, or to injury to or destruction of 
tangible property (other than the Work itself) including the loss of use resulting therefrom, and (2) is caused in whole or 
in part by any negligent or other wrongful act or omission of the Contractor, any Subcontractor, anyone directly or 
indirectly employed by any of them or anyone for whose acts any of them may be liable, regardless of whether or not it 
is caused in part by a party indemnified hereunder.  Such obligation shall not be construed to negate, abridge, or 
otherwise reduce any other right or obligation of indemnity which would otherwise exist as to any party or person 
described in this Paragraph 4.19.  If any provision herein could be read to require a type or degree of indemnification 
or insurance not permitted by Oregon law, it is hereby expressly restricted to require only that type or degree of 
indemnification or insurance which is permitted by Oregon law. Without limitation, to the extent required under ORS 
30.140, no provision of this Agreement shall require Contractor, or its surety or insurer to indemnify another against 
liability for damage arising out of death or bodily injury to persons or damage to property caused in whole or in part by 
negligence of the indemnitee, provided this paragraph shall not affect any provision of this Agreement that requires 
Contractor or Contractor’s surety or insurer to indemnify against liability for damage arising out of death or bodily injury 
to persons or damage to property to the extent that the death or bodily injury to persons or damage to property arises 
out of the fault of the indemnitor, or the fault of the indemnitor’s agents, representatives or subcontractors.

4.19.2 In any and all claims against the Owner, the Construction Project Manager or the Architect or any of their 
agents, representatives or employees by any employee of the Contractor, any Subcontractor, anyone directly or 
indirectly employed by any of them or anyone for whose acts any of them may be liable, the indemnification obligation 
under this Paragraph 4.19 shall not be limited in any way by any limitation on the amount or type of damages, 
compensation or benefits payable by or for the Contractor or any Subcontractor under workers' workmen's 
compensation acts, disability acts or other employee benefit acts.

4.19.3 No provision of this Paragraph 4.19 shall give rise to any duties on the part of the Construction Project Manager, 
the Architect or the Owner or their agents, representatives or employees.

4.19.4 It is the intent of this contract to require the Contractor to indemnify the Owner, Construction Project Manager, 
and the Architect and their agents, representatives and employees, to the fullest extent permitted by Oregon Revised 
Statutes as it now exists or is hereafter amended.  It is specifically intended that the Contractor's indemnity shall cover 
allegations of concurrent negligence of indemnitor and indemnitee, their agents or employees; and that the duty to so 
indemnify shall cover all costs of defense of such claims.  The Contractor's indemnity obligations shall not cover 
allegations or adjudicated determinations that the liability arises from the sole negligence of an indemnitee.  The 
Contractor shall provide insurance covering such indemnity obligations subject to the terms and conditions provided in 
Article 11 including the naming of Owner, Construction Project Manager and Architect as additional insured upon such 
policy.

4.19.5 The provisions of Subparagraph 4.19 shall survive the completion, termination or expiration of this Contract.

4.20 PERSONS AUTHORIZED TO SIGN DOCUMENTS

4.20.1 The Contractor shall, within five (5) days after Notice to Proceed or execution of the Contract, whichever is 
earliest, file with the Construction Project Manager a list of all persons who are authorized to sign documents such as 
contracts, certificates, and affidavits, on behalf of the Contractor and to fully bind the Contractor to all the conditions and 
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provisions of such documents, except that in the case of a corporation it shall file with the Construction Project Manager 
a certified copy of a resolution of the Board of Directors of the corporation in which are listed the names and titles of the 
corporation’s personnel who are authorized to sign documents on behalf of the corporation and to fully bind the 
corporation to all the conditions and provisions of such documents.

4.21 CONDITIONS AFFECTING THE WORK

4.21.1 The Contractor shall be responsible for having taken all steps necessary to ascertain the nature and location 
of the Work, and the general and local conditions and legal requirements which can affect the Work or the cost thereof.  
Failure by Contractor to fully acquaint itself with conditions which may affect the Work, including, but not limited to, 
conditions relating to transportation, handling, storage of materials, availability of labor, utility services, roads, weather, 
topographic and subsurface conditions, other separate contractors, applicable provisions of law, and the character and 
availability of equipment and facilities needed prior to and during the prosecution of the Work, shall not relieve Contractor 
of its responsibilities under the Contract Documents and shall not constitute a basis for an equitable adjustment under 
any circumstances.  The Owner assumes no responsibility for any understanding or representations concerning 
conditions made by the Contractor, any of its officers, agents, employees or Subcontractors prior to the execution of 
this Contract, unless such understanding or representations are expressly stated in the Contract Documents.

4.21.2 If in the execution of the Work any valuable items or materials of any kind are discovered buried or hidden 
within the Work, such items or materials shall be the property of the Owner.  The Contractor shall take reasonable 
precautions to prevent any persons from removing or damaging such items or materials and shall, immediately upon 
discovery thereof and before removal, acquaint the Construction Project Manager or the Architect with such discovery 
and carry out, at the expense of the Owner, the Construction Project Manager's orders as to disposal of the same.

4.22 TESTS

4.22.1 If the Contract Documents, laws, ordinances, rules, regulations or orders of any public authority having 
jurisdiction require any portion of the Work to be inspected, tested or approved, the Contractor shall arrange for such 
inspection, testing or approval, and shall give the Construction Project Manager timely notice of its readiness so the 
Architect and the Construction Project Manager may observe such inspection, testing or approval.  The Owner shall 
bear all costs of such inspections, tests or approvals. 

4.22.2 If the Architect or the Construction Project Manager determines that any Work requires special inspection, 
testing, or approval which Subparagraph 4.22.1 does not include, the Construction Project Manager will instruct the 
Contractor to order such special inspection, testing or approval, and the Contractor shall give notice as provided in 
Subparagraph 4.22.1.  If such special inspection or testing reveals a failure of the Work to comply (1) with the 
requirements of the Contract Documents, or (2) with respect to the performance of the Work, with laws, ordinances, 
rules, regulations or orders of any public authority having jurisdiction, the Contractor shall bear all costs thereof, including 
compensation for the Architect's and the Construction Project Manager's additional services made necessary by such 
failure.  If such special inspection or testing reveals that the Work is in compliance with all applicable requirements, the 
Owner shall bear all costs thereof.

4.22.3 Inspections and tests required to establish compliance with the Contract Documents, as provided for in the 
Contract Documents, will be made by a pre-qualified, independent testing agency approved by the Owner.  The cost of 
services of such agency will be paid by the Owner.  When the initial tests indicate non-compliance with the Contract 
Documents, any subsequent retesting occasioned by non-compliance shall be performed by the same agency and the 
cost thereof borne by the Contractor.  Representatives of the testing agency shall have access to the Work at all times.  
The Contractor shall provide facilities for such access in order that the agency may properly perform its functions.

4.22.4 Inspections or testing performed exclusively for the Contractor's convenience shall be the sole responsibility of 
the Contractor.

4.22.5 The independent testing agency shall prepare the test reports, logs, and certificates applicable to the specific 
inspections and tests and promptly deliver the specified number of copies of same to the designated parties.  Certificates 
of inspection, testing or approval required by public authorities shall be secured by the Contractor and delivered to it by 
the Owner, in such time as to not delay progress of the Work or final payment therefor.

4.22.6 Inspection and laboratory testing shall be provided as called for in the General Requirements and Technical 
Specifications by an independent testing consultant retained by the Owner.
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4.23 ENVIRONMENTAL POLLUTION

4.23.1 Unless disposition of environmental pollution is specifically a part of this Contract, Contractor shall immediately 
notify Owner of any hazardous substance(s) which Contractor discovers or encounters during performance of the work 
required by this Contract.  "Hazardous substance(s)" are those substances, materials, or wastes regulated in 40 CFR, 
Part 261 and defined as hazardous in 40 CFR S 261.3.  In addition to notifying Owner of any hazardous substance(s) 
discovered or encountered, Contractor shall immediately cease working in any particular area of the project where a 
hazardous substance(s) has been discovered or encountered if continued work in such area would present a bona fide 
risk or danger to the health or well being of Contractor's or any subcontractor's work force.

4.23.2 Upon being notified by Contractor of the presence of hazardous substance(s) on the project site, Owner shall 
arrange for the proper disposition of such hazardous substance(s).

4.24 SPILL RESPONSIBILITY

4.24.1 Contractor will be responsible for any and all releases of hazardous substances during performance of the 
Contract which occur as a result of, or are contributed by, actions of its agents, personnel, or subcontractors.  Contractor 
agrees to promptly dispose of such spills or leaks to satisfaction of the Owner and proper regulatory agencies in a 
manner that complies with applicable federal, state, and local laws and regulations.  Cleanup shall be at no cost to the 
Owner.
4.24.1.1  Contractor shall obtain the Owner's written consent prior to bringing onto the work site any (i) environmental 
pollutants or (ii) hazardous substances or materials, as the same or reasonably similar terms are used in any applicable 
federal, state, or local statutes, rules or ordinances.  Notwithstanding such written consent from the Owner, the 
Contractor, at all times, shall:

1. properly handle, use and dispose of all environmental pollutants and hazardous substances 
or materials brought onto the work site, in accordance with all applicable federal, state, or local statutes, 
rules, or ordinances;
2. be responsible for any and all spills, releases, discharges, or leaks of (or from) environmental 
pollutants or hazardous substances or materials which Contractor has brought onto the work site; and
3. promptly clean up, without cost to the Owner, such spills, releases, discharges, or leaks to the 
Owner's satisfaction and in compliance with all applicable federal, state, or local statutes, rules or 
ordinances.

4.24.1.2 Contractor shall be liable for any and all costs, expenses, damages, claims, and causes of action, or any of 
them, related to or arising out of a spill, release, discharge, or leak of (or from) any environmental pollutant or hazardous 
substance or material, to the extent such spill, release, discharge, or leak was caused or contributed to by Contractor's 
(i) negligence or (ii) failure to perform in accordance with the Contract Documents.  Nothing in this paragraph 4.24 shall 
limit Contractor's liability or responsibility under paragraph 4.19 of the General Conditions.

4.24.2 Contractor shall report all reportable quantity releases to applicable federal, state, and local regulatory and 
emergency response agencies.  Reportable quantities are found in 40 CFR, Part 302, Table 302.4 for hazardous 
substances and in OAR 340-142 for petroleum products.  Upon discovery, regardless of quantity, Contractor must 
telephonically report all releases to the Owner.  A written follow-up report shall be submitted to Owner within 48 hours 
of the telephonic report.  Such written report shall contain, at a minimum:

4.24.2.1 Description of items released (identity, quantity, manifest no., and all other documentation required by law).

4.24.2.2 Whether the quantities released require EPA/DEQ reporting, and, if so, when it was reported.

4.24.2. Exact time and location of release, including a description of the area involved.
4.24.2.4 Containment procedures initiated.

4.24.2.5 Summary of communications about the release Contractor has had with members of the press or State officials 
other than Owner.

4.24.2.6 Description of cleanup procedures employed or to be employed at the site, including disposal location of spill 
residue.
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4.24.2.7 Personnel injuries, if any, resulting from, or aggravated by, the release.

4.25 ENVIRONMENTAL CLEAN-UP

4.25.1 As part of the Final Completion Notice, or as a separate written notice submitted with or before the Notice of 
Final Completion, the Contractor shall certify to the Owner that all environmental pollution clean-up which was 
performed as part of this Contract has been disposed of in accordance with all applicable rules, regulations, laws, and 
statutes of all agencies having jurisdictions over such environmental pollution.  The notice shall indemnify and hold the 
Owner harmless from any claims resulting from the disposal of the environmental pollution including removal, 
encapsulation, transportation, handling, and disposal.

ARTICLE 5
SUBCONTRACTORS

5.1 DEFINITION

5.1.1 A Subcontractor is a person or entity who has a direct contract with the Contractor to perform any of the Work 
at the site.  The term Subcontractor is referred to throughout the Construction Documents as if singular in number and 
means a Subcontractor or its authorized representatives.  The term Subcontractor does not include any separate 
contractor or its subcontractors.

5.1.2 A Sub-subcontractor is a person or entity who has a direct or indirect contract with a Subcontractor to perform 
any of the Work at the site.  The term Sub-subcontractor is referred to throughout the Contract Documents as if singular 
in number and means a Sub-subcontractor or its authorized representatives.

5.1.3 Nothing contained in the Contract Documents is intended to nor shall it create any contractual relationship 
between the Owner, the Construction Project Manager, the Architect or any of their agents, employees or 
representatives and any Subcontractor or Sub-subcontractor.

5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE WORK

5.2.1 Within five (5) days of receipt of a Notice to Proceed, the Contractor shall furnish to the Construction Project 
Manager in writing for review and acceptance by the Owner the names of the persons or entities (including those who 
are to furnish materials or equipment fabricated to a special design) proposed for each of the principal portions of the 
Work.  The Construction Project Manager will promptly reply to the Contractor in writing stating whether or not the 
Owner, after due investigation, has reasonable objection to any such proposed person or entity.  Failure of the 
Construction Project Manager to reply promptly shall constitute notice of no reasonable objection.  The Contractor 
understands and agrees that it alone is responsible to the Owner for all of the Work under this Agreement and that any 
review of Subcontractors or Sub-subcontractors by Owner or the Construction Project Manager will not in any way 
make the Owner responsible to nor for the actions or failures of any Subcontractor or Sub-subcontractor.

5.2.2 The Contractor shall not contract with any such proposed person or entity to whom the Owner has made 
reasonable objection under the provisions of Subparagraph 5.2.1.  

5.2.3 If the Owner, the Construction Project Manager or the Architect, has reasonable objection to any such proposed 
person or entity, the Contractor shall submit a replacement to whom the Owner, the Construction Project Manager and 
Architect, have no reasonable objection, and the Contract Sum shall be increased or decreased by the difference in 
cost occasioned by such replacement and an appropriate Change Order shall be issued; however, no increase in the 
Contract Sum shall be allowed for any such substitution unless the Contractor has acted promptly and responsively in 
submitting names as required by Subparagraph 5.2.1 or if the Construction Project Manager stated said objection in 
writing before the submission by the Contractor of the accepted proposal or if the proposed subcontractor is unable to 
enter into and carry out its work under its proposed subcontract, or if the Subcontractor fails to comply with all applicable 
laws, or if the proposed subcontractor is not an on-going business in the field of its proposed subcontract, or if the 
proposed subcontractor does not have a labor force and the means of supply compatible with the scope of the 
subcontract.

5.2.4 If the Owner requires a change of any proposed subcontractor or person or organization previously accepted 
by it the Contract Sum shall be increased or decreased by the difference in cost occasioned by such change and an 
appropriate Change Order shall be issued.
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5.2.5 The Contractor shall make no substitution for any Subcontractor, person or entity previously selected if the 
Owner, the Construction Project Manager or the Architect, makes objection to such substitution.

5.3 SUBCONTRACTUAL RELATIONS

5.3.1 By an appropriate agreement, written where legally required for validity, the Contractor shall require each 
Subcontractor, to the extent of the Work to be performed by the Subcontractor, to be bound to the Contractor in terms 
of the Contract Documents, and to assume toward the Contractor all the obligations and responsibilities which the 
Contractor, by these Documents, assumes toward the Owner.  Said agreement shall preserve and protect the rights of 
the Owner under the Contract Documents with respect to the Work to be performed by the Subcontractor so that the 
subcontracting thereof will not prejudice such rights, and shall allow to the Subcontractor, unless specifically provided 
otherwise in the Contractor-Subcontractor agreement, the benefit of all rights, remedies and redress against the 
Contractor that the Contractor, by these Documents, has against the Owner.  Where appropriate, the Contractor shall 
require each Subcontractor to enter into similar agreements with its Sub-subcontractors.  The Contractor shall make 
available to each proposed Subcontractor, prior to the execution of the Subcontract, copies of the Contract Documents 
to which the Subcontractor will be bound by this Paragraph 5.3, and shall identify to the Subcontractor any terms and 
conditions of the proposed Subcontract which may be at variance with the Contract Documents.  Each Subcontractor 
shall similarly make copies of such Documents available to its Sub-subcontractors.

5.4 PREPARATORY WORK

5.4.1 Before starting each section of Work, the Contractor shall ensure that the responsible Subcontractor has 
carefully examined all preparatory work that has been executed to receive its work.  The Subcontractor shall check 
carefully, by whatever means are required, to ensure that the work and adjacent related work will finish to proper 
contours, planes, and levels.  The Subcontractor shall promptly notify the Contractor who shall notify the Construction 
Project Manager in writing of any defects or imperfections in preparatory work which will, in any way, affect satisfactory 
completion of the Work.  Absence of such notification will be construed as an acceptance of preparatory work and later 
claims of defects therein will not be recognized.

5.4.2 Under no conditions shall a section of Work proceed prior to preparatory work having been completed, cured, 
dried, and otherwise made satisfactory to receive such related work.  Responsibility for timely installation of all materials 
and equipment rests solely with the Contractor, who shall maintain coordination control at all times.

ARTICLE 6
WORK BY OWNER OR BY SEPARATE CONTRACTORS

6.1 OWNER'S RIGHT TO PERFORM WORK AND TO AWARD SEPARATE CONTRACTS

6.1.1 The Owner reserves the right to perform work related to the Project with its own forces, and to award separate 
contracts in connection with other portions of the Project or other work on the site under any contract terms and 
conditions which the Owner, in its sole discretion, may require.

6.1.2 When separate contracts are awarded for different portions of the Project or other work on the site, the term 
Contractor in the Contract Documents in each case shall mean the Contractor who executes each separate Owner-
Contractor Agreement.

6.2 MUTUAL RESPONSIBILITY
6.2.1 The Contractor shall afford the Owner and separate contractors reasonable opportunity for the introduction and 
storage of their materials and equipment and the execution of their work, and shall connect and coordinate its Work 
with theirs as required by the Contract Documents.

6.2.2 If any part of the Work depends for proper execution or results upon work of the Owner or any separate 
contractor, the Contractor shall, prior to proceeding with the Work, carefully inspect and promptly report to the Owner 
any apparent discrepancies or defects in such other work that render it unsuitable for such proper execution and results.  
Failure of the Contractor to so inspect and promptly report shall constitute an acceptance of the Owner's or separate 
contractors' work as fit and proper to receive its Work, except as to latent defects which Contractor could not have 
reasonably discovered by its inspection.
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6.2.3 Any costs caused by defective or ill-timed work shall be borne by the party responsible therefor.

6.2.4 Should the Contractor wrongfully cause damage to work or property of the Owner, or to other work on the site, 
the Contractor shall promptly remedy and be wholly responsible for such damage.

6.2.5 Should the Contractor wrongfully cause damage to the work or property of any separate contractor, the 
Contractor shall upon due notice promptly attempt to settle with such other contractor by agreement, or otherwise to 
resolve the dispute at law.  If such separate contractor sues or initiates a proceeding against the Owner, the Construction 
Project Manager and/or the Architect on account of any damage alleged to have been caused by the Contractor, the 
Owner shall notify the Contractor who shall defend such proceedings at its own expense, and if any judgment or award 
against the Owner, the Construction Project Manager and/or the Architect arises therefrom, the Contractor shall pay or 
satisfy it and shall reimburse the Owner, the Construction Project Manager and/or the Architect for all attorneys' fees 
and court or arbitration costs which the Owner, the Construction Project Manager and/or the Architect have incurred.

6.2.6 In the event there is more than one contractor engaged on the Project, each such contractor shall be 
responsible to the other for damages to work, injury to any person or persons, or for any loss, cost, claims or damages 
arising out of or in connection with the work required by each contract with the Owner or any loss, cost, expense or 
damage caused by separate contractor's neglect or failure to finish or satisfactorily complete its part of the Work within 
the time prescribed.  In all events the provisions of Paragraph 4.19 shall be applicable.

6.2.7 Whenever the Contractor receives items from a separate contractor or from the Owner for storage, erection or 
installation, the Contractor receiving such items shall give receipt for items delivered, and thereafter will be held 
responsible for care, storage and any necessary replacing of item or items received.

6.2.8 When certain items of equipment and other work are indicated as "NIC" (not in contract), or to be furnished and 
installed under other contracts, any requirements for preparation of openings, provision of backing, etc., for receipt of 
such "NIC" work will be furnished upon written request of the Contractor who shall properly form and otherwise prepare 
its work in a satisfactory manner to receive such "NIC" work.

6.3 OWNER'S RIGHT TO PERFORM DISPUTED WORK

6.3.1 If a dispute arises between the Contractor and separate contractors as to their responsibility for cleaning up as 
required by the Contract Documents, for accomplishing coordination or doing required cutting, filling, excavating or 
patching as required by the Contract Documents, the Owner may carry out such work and charge the cost thereof to 
the several contractors responsible therefor as the Owner shall determine to be just.

ARTICLE 7
MISCELLANEOUS PROVISIONS

7.1 GOVERNING LAW
7.1.1 This Contract shall be governed by the laws of the State of Oregon, without giving effect to any conflict-of-law 
principle that would result in the laws of any other jurisdiction governing this Contract.

7.1.2 If any of the provisions of this Contract shall be held invalid or unenforceable in any respect, the enforceability 
of the provision in any other respect and of the remaining provisions of this Contract will not be impaired, if the essential 
terms and conditions of this Contract remain, valid, binding, and enforceable.

7.2 SUCCESSORS AND ASSIGNS

7.2.1 The Owner and the Contractor each binds itself, its partners, successors, assigns and legal representatives to 
the other party hereto and to the partners, successors, assigns and legal representatives of such other party in respect 
to all covenants, agreements and obligations contained in the Contract Documents.  The Contractor shall not assign 
the Contract or sublet it in whole or part without the written consent of the Owner, nor shall the Contractor assign any 
monies due or to become due to it hereunder, without the prior written consent of the Owner.

7.3 WRITTEN NOTICE
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7.3.1 Written notice shall be deemed to have been duly served if delivered in person to the individual or member of 
the firm or entity or to an officer of the corporation for whom it was intended, or if delivered at or sent by registered or 
certified mail to the last business address known to the party who gives the notice.

7.4 CLAIMS AND DAMAGES

7.4.1 Claims by either the Owner or Contractor must be initiated by written notice to the other party, with a copy sent 
to the Architect. Claims by either party must be initiated within 7 days after occurrence of the event giving rise to such 
claim or within 7 days after the claimant first recognizes the condition giving rise to the claim, whichever is later.

7.5 PERFORMANCE BOND, LABOR AND MATERIAL PAYMENT BOND

7.5.1 Contractor shall secure, include costs therefore in the Proposal, and pay for a performance bond and payment 
bond in compliance with ORS 279C.380 and other applicable Oregon Revised Statutes issued by a bonding company 
licensed to transact business in the State of Oregon.

Liability under each bond shall be:

100% of Contract sum for (1) performance of the Contract and (2) labor and material payment.

7.5.2 The Contractor shall deliver the required bonds to the Owner not later than three (3) days following the date 
the Owner-Contractor Agreement is entered into.

7.5.3 The Contractor shall require the attorney-in-fact who executes the required bonds on behalf of the surety to 
affix thereto a certified and current copy of the power of attorney.

7.5.4 The Contractor shall commence no work on site until satisfactory compliance with Subparagraph 7.5.1. through 
7.5.3.  Failure to obtain such bonds in a timely manner shall not be a basis of claim for extension in time.

7.6 RIGHTS AND REMEDIES

7.6.1 The duties and obligations of the Contractor imposed by the Contract Documents and the rights and remedies 
of the Owner available thereunder shall be in addition to and not a limitation of any duties, obligations, rights and 
remedies otherwise imposed or available by law or equity.

7.6.2 The failure of the Owner, the Construction Project Manager or the Architect to insist in any one or more 
instances upon the strict performance of any one or more of the provisions of this Contract, or to exercise any right 
herein contained or provided by law, shall not be construed as a waiver or relinquishment of the performance of such 
provision or right(s) or of the right to subsequently demand such strict performance or exercise such right(s), and the 
rights shall continue unchanged and remain in full force and effect.

7.6.3 Contractor agrees that it can be adequately compensated by money damages or time extensions for any 
breach of this Contract which may be committed by the Owner and hereby agrees that, no default, act, or omission of 
the Owner, the Construction Project Manager or the Architect, except only for failure to make payments as required by 
the Contract Documents, shall constitute a material breach of the Contract entitling Contractor to cancel or rescind the 
provisions of this Contract or (unless the Owner shall so consent or direct in writing) to suspend or abandon performance 
of all or any part of the Work.  Contractor hereby waives any and all rights and remedies to which it might otherwise be 
or become entitled, saving only its right to money damages or time extensions pursuant to the terms of this contract.

7.7 DISPUTE RESOLUTIONS

7.7.1 Claims, disputes, or other matters in controversy arising out of or related to the Contract shall be subject to 
mediation as a condition precedent to binding dispute resolution. Mediation shall be before the Arbitration Service of 
Portland, Inc.  The parties shall share the mediator’s fee and any filing fees equally. The mediation shall be held in 
Madras, Oregon, unless another location is mutually agreed upon.  Agreements reached in mediation shall be 
enforceable as settlement agreements in any court having jurisdiction thereof.

7.7.2 Any claim subject to, but not resolved by, mediation shall be subject to arbitration which, unless the parties 
mutually agree otherwise, shall be administered by then-current rules of the Arbitration Service of Portland, Inc. in effect 
on the date of the Contract.  A demand for arbitration shall be made in writing, delivered to the other party to the Contract, 
and filed with the person or entity administering the arbitration.  The party filing a notice of demand for arbitration must 
assert in the demand all claims then known to that party on which arbitration is permitted to be demanded.  A demand 
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for arbitration shall be made no earlier than concurrently with the filing of a request for mediation, but in no event shall 
it be made after the date when the institution of legal or equitable proceedings based on the claim would be barred by 
the applicable statute of limitations.  For statute of limitations purposes, receipt of a written demand for arbitration by 
the person or entity administering the arbitration shall constitute the institution of legal or equitable proceedings based 
on the claim.  The award rendered by the arbitrator or arbitrators shall be final, and judgment may be entered upon it in 
accordance with applicable law in any court having jurisdiction thereof.  The foregoing agreement to arbitrate and other 
agreements to arbitrate with an additional person or entity duly consented to by parties to the Contract shall be 
specifically enforceable under applicable law in any court having jurisdiction thereof.  Each party consents and submits 
to the jurisdiction of the state courts located in Jefferson County, Oregon.

7.7.3 Either party, at its sole discretion, may consolidate an arbitration conducted under this Contract with any other 
arbitration to which it is a party provided that the arbitrations to be consolidated substantially involve common questions 
of law or fact, and the arbitrations employ materially similar procedural rules and methods for selecting arbitrator(s).  
Either party, at its sole discretion, may include by joinder persons or entities substantially involved in a common question 
of law or fact whose presence is required if complete relief is to be accorded in arbitration, provided that the party sought 
to be joined consents in writing to such joinder. 

ARTICLE 8
TIME

8.1 DEFINITIONS
8.1.1 Unless otherwise provided, the Contract Time is the period of time allotted in the Contract Documents for Final 
Completion of the Work, including authorized adjustments thereto.

8.1.2 The date of commencement of the Work is the date established in the Notice to Proceed.  If there is no Notice 
to Proceed, it shall be the date of the Owner-Contractor Agreement or such other date as may be established therein.

8.1.3 The Date of Substantial Completion of the Work or designated portion thereof is the date certified by the 
Architect and the Construction Project Manager when the Work has sufficiently progressed, in accordance with the 
Contract Documents, so the Owner can fully occupy and utilize the Work or designated portion thereof for the use which 
it is intended, with all of the parts and systems operable as required by the Contract Documents and where all work is 
complete, accessible, operable and usable by the Owner.  Only incidental corrective work under "punchlists" and final 
cleaning (if required) beyond cleaning needed for the Owner's full use may remain for Final Completion.

8.1.4 The term "day" as used in the Contract Documents shall mean calendar day unless otherwise specifically 
designated.

8.2 PROGRESS AND COMPLETION

8.2.1 All time limits stated in the Contract Documents are of the essence of the Contract.

8.2.2 The Contractor shall begin the work on the date of commencement as defined in Subparagraph 8.1.2.  It shall 
carry the Work forward expeditiously with adequate forces and shall achieve Substantial and Final Completion within 
the Contract Dates stated in the Contract Documents.

8.2.3 If a date or time of completion is included in the Contract, it shall be the Date of Substantial Completion as 
defined in Subparagraph 8.1.3, including authorized extensions thereto, unless otherwise provided.

8.2.4 Attention is directed to the fact that the Work is urgently needed by the Owner and that time is of the essence.  
For this reason, it shall be agreed that the Contractor will substantially complete the Work, or designated portions 
thereof, under the Contract, within the time and dates established in the Contract Documents for such completion, and 
that it will complete the Contract in all its details for final acceptance as specified after Substantial Completion.

8.3 DELAYS AND EXTENSIONS OF TIME

8.3.1 Except as specifically provided under Paragraph 2.4 (Owner's Right to Stop Work) or Paragraph 12.1 (Changes 
in the Work), Contractor shall not be entitled to payment or compensation of any kind from the Owner for direct, indirect, 
or impact damages, including but not limited to costs of acceleration, arising because of reasonable hindrance or delay 
from any cause whatsoever, whether such hindrance or delay be foreseeable or unforeseeable or avoidable or 
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unavoidable provided however, that this provision shall not preclude recovery by Contractor for damages for 
unreasonable delays or hindrances caused by the acts or omissions of the Owner or persons acting for the Owner.  
Notwithstanding the foregoing, under no circumstances shall Contractor be entitled to delay damages attributable to a 
delay in Owner’s execution of the Contract unless the Owner executes the Contract after the time provided for in the 
Contract Documents.  The Contractor shall not in any event be entitled to damages arising out of actual or alleged loss 
of efficiency; morale, fatigue, attitude, or labor rhythm; constructive acceleration; home office overhead; expectant 
underrun; trade stacking; reassignment of workers; concurrent operations; dilution of supervision; learning curve; 
beneficial or joint occupancy; logistics ripple; seasons change; extended overhead; profit upon damages for delay; 
impact damages; or similar damages.  Except as provided in this subparagraph, the Contractor's sole remedy for delays 
shall be an extension of time.

8.3.2 The Contract Time shall be adjusted only for Changes in the Work (pursuant to Paragraph 12.1), Owner's 
Rights to Stop Work (pursuant to Subparagraph 2.4) and Excusable Delays (pursuant to Subparagraph 8.3.3).  In the 
event the Contractor requests an extension of the Contract Time, it shall furnish such justification and supporting 
evidence as the Owner may deem necessary for a determination as to whether the Contractor is entitled to an extension 
of time under the provisions of this Contract.  The Owner, after receipt of such justification and supporting evidence, 
shall make its findings of fact and decision thereon and shall advise the Contractor in writing thereof.  If the Owner finds 
that the Contractor is entitled to any extension of the Contract Time, the Owner's determination as to the total number 
of days' extension shall be based upon the currently approved schedule and on all data relevant to the extension.  Such 
data will be included in the next monthly updating of the schedule.  The Contractor acknowledges and agrees that actual 
delays (due to said changes, suspension of Work or excusable delays) in activities which, according to the schedule, 
do not affect the Contract Time or Specific Dates, will not be the basis for an extension of the Contract Time or Specific 
Dates.

8.3.3 Subject to other provisions of this Contract, Contractor may be entitled to an extension of the Contract Time 
(but no increase in the Contract Sum) for delays arising from unforeseeable causes beyond the control and without the 
fault or negligence of the Contractor or its Subcontractors as follows:

8.3.3.1  Labor strikes (including strikes affecting transportation), that do, in fact, directly and critically affect the progress 
of the Work; however, an extension of Contract Time on account of an individual labor strike shall not exceed the 
number of calendar days of said strike;

8.3.3.2  Acts of God, tornado, fire, hurricane, blizzard, earthquake, typhoon, or flood that damage completed work or 
stored materials, provided that an act of neglect by the Contractor did not contribute to such damage;

8.3.3.3   Abnormal inclement weather; however

1. Contractor agrees that it shall not be entitled to a time extension for normal 
inclement weather which can be expected at the Project locale due to 
precipitation or temperature, based upon actual data from the U.S. 
Department of Commerce, National Oceanic and Atmospheric 
Administration (NOAA) for the locale of the Project.

2. Contractor agrees that the measure of abnormal inclement weather due to 
precipitation or temperature during the period covered by this Contract shall 
be the number of days in excess of the average of the previous 10 years as 
shown in the NOAA weather data, in which precipitation exceeded the 
average by 0.10 inch (or in the case of snow or ice pellets, 1 inch or more), 
or in which the highest temperature was 32 degrees F. or below.  Either 
precipitation or temperature will be used for the entire month in question.

3. No extension of time will be made for abnormal inclement weather after the 
principal portions of the Work are enclosed except for site work which 
critically affects the Contract Time or Specific Dates.  For the purpose of this 
Paragraph 8.3, the term "enclosed" is defined to mean when the Work is 
sufficiently closed in (exterior walls up and roof in place) so as to permit any 
structure, or major portion thereof which is part of the Work, to be adequately 
heated so as to allow the various trades to perform their work.  The 
Construction Project Manager shall determine when the structure is 
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"enclosed" and shall issue, upon the request of Contractor, a letter certifying 
the date the Work became enclosed for the purposes thereof.

4. If the total calendar days lost due to inclement weather, from the start of the 
Work at the Project site by the Contractor until the principal portions of the 
Work are enclosed, exceeds the total number of days to be expected for the 
same period, a time extension, if granted, shall only be the number of 
calendar days needed to equal the excess number of calendar days lost due 
to such abnormal inclement weather.

8.3.3.4  Acts of the public enemy, acts of the State, Federal or local Government in its sovereign capacity, and acts of 
another contractor in the performance of a contract with the Owner relating to the Project.

8.3.4 All claims for extensions of time shall be made in writing to the Construction Project Manager no more than 
seven (7) days after the beginning of the delay; otherwise all such claims are waived by the Contractor.  In the case of 
a continuous cause of delay only one written claim is necessary.  The Contractor shall provide an estimate of the 
probable effect of such delay on the progress of the Work.

8.3.5 If no schedule or agreement is made stating the dates upon which written interpretations as set forth in 
Subparagraph 3.2.17 shall be furnished, then no claim for delay shall be allowed on account of failure to furnish such 
interpretations until fifteen (15) days after demand is made for them, and not then unless such claim is reasonable.

ARTICLE 9
PAYMENTS AND COMPLETION

9.1 CONTRACT SUM

9.1.1 The Contract Sum is stated in the Owner-Contractor Agreement and, including authorized adjustments thereto, 
is the total amount payable by the Owner to the Contractor for the performance of the Work under the Contract 
Documents.
9.2 SCHEDULE OF VALUES

9.2.1 Before the first Application for Payment, the Contractor shall submit to the Owner a Schedule of Values 
allocated to the various portions of the Work, as set forth in Division 1, Section 01 2973 of the General Requirements 
entitled "Schedule of Values," and supported by such data to substantiate its accuracy as the Construction Project 
Manager and the Owner may require.  This schedule, unless objected to by the Owner, shall be used only as a basis 
for the Contractor's Applications for Payment. 

9.3 APPLICATIONS FOR PAYMENT

9.3.1 On or about the dates specified in the Contract Documents, Contractor shall meet with the Construction Project 
Manager and submit a completed Progress Report, in accordance with the requirements of Contract Documents, 
supported by such data substantiating the Contractor's right to payment as the Owner or Construction Project Manager 
may require.  Contractor shall also certify that it has paid all due and payable amounts for which previous certificates 
for payment were issued and payments received from the Owner.  Each application for payment thereafter shall include 
the Contractor's statement that prevailing wages have been paid in accordance with ORS 279C.800 through 279C.870.

9.3.1.1 The submission and approval of the Construction Schedule and monthly updates thereof as required by the 
Contract Documents shall be an integral part and basic element of the Application upon which progress payment shall 
be made.  The Contractor shall be entitled to progress payments only upon substantial compliance with all the 
requirements of this Article 9, which compliance shall be a condition precedent to the processing of Contractor's 
Applications.

9.3.2 Retainage shall be in accordance with ORS 279C.550 through 279C.570.

9.3.2.1 The Owner shall make progress payments on the contract monthly as work progresses on the Work.  Payments 
shall be based upon estimates of work completed that are approved by the Architect and the Owner.  A progress 
payment shall not be considered acceptance or approval of any work or waiver of any defects therein.  The Owner shall 
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pay to the Contractor interest on the progress payment, not including retainage, at a rate equal to three times the 
discount rate on 90-day commercial paper in effect at the Federal Reserve Bank in the Federal Reserve district that 
includes Oregon on the date that is 30 days after receipt of the invoice from the contractor or 15 days after the payment 
is approved by the contracting agency, whichever is the earlier date, but the rate of interest may not exceed 30 percent.  
The interest shall commence 30 days after the request for payment is made by the Contractor or 15 days after the 
payment is approved by the Owner, whichever is the earlier date.

9.3.2.2 The Owner shall reserve as retainage from any progress payment on this Contract an amount not to exceed 
five percent of the payment.  

9.3.2.3 The retainage held by the Owner shall be included in and paid to the Contractor as part of the final payment of 
the Contract Sum.  The Owner shall pay to the Contractor interest at the rate of one and one-half percent per month on 
the final payment due the Contractor, interest to commence 30 days after the work under the contract has been 
completed and accepted and to run until the date when the final payment is tendered to the Contractor.  The Contractor 
shall notify the Owner in writing when the Contractor considers the work complete and the Owner shall, within 15 days 
after receiving the written notice, either accept the work or notify the Contractor of work yet to be performed on the 
Contract.  If the Owner does not within the time allowed notify the Contractor of work yet to be performed to fulfill 
contractual obligations, the interest provided by this subparagraph shall commence to run 30 days after the end of the 
15-day period.

9.3.3 Payments may be made by the Owner at its sole discretion, on account of materials or equipment not 
incorporated in the Work but delivered and suitably stored at the site by the Contractor.  Materials once paid for by the 
Owner become the property of the Owner and may not be removed from the Project site without the Owner's written 
permission.

9.3.4 The Contractor warrants that title to all Work (including all materials and equipment) within the scope of an 
Application for Payment will pass to the Owner either by incorporation in the construction or upon the receipt of payment 
by the Contractor from Owner, whichever occurs first, free and clear of all liens, claims, security interests or 
encumbrances (hereinafter referred to in this Article 9 as "liens"); and that no Work, materials or equipment covered by 
Application for Payment will have been acquired by the Contractor, or by any other person performing or furnishing any 
portion of the Work for Contractor, subject to an agreement under which a security interest therein or any other 
encumbrance thereon is retained by the seller or supplier, or is otherwise imposed thereon by Contractor or such other 
person.

9.3.5  Everything charged to the Contractor by the Owner under the provisions of the Contract shall be paid to the 
Owner within three (3) days of written demand.  Such charges may be deducted by the Owner from monies due or to 
become due under the Contract.  The Owner may recover such charges from the Contractor or its surety.

9.4 CERTIFICATES FOR PAYMENT

9.4.1 The Construction Project Manager after receipt of the Contractor's Application for Payment, will within a 
reasonable time issue a Certificate of Payment to the Owner, with a copy to the Contractor, for such amount as the 
Construction Project Manager and Architect, determine is properly due, or notify the Contractor in writing of the reasons 
for withholding a Certificate as provided in paragraph 9.6.

9.4.2 The signing of a Certificate for Payment will constitute a representation by the Construction Project Manager 
or Architect to the Owner, that based upon observations at the site, pursuant to their agreements with the Owner, and 
the data comprising the Application for Payment, the Work has progressed to the point indicated and that, to the best 
of their knowledge, information and belief, the quality of the Work is in accordance with the Contract Documents (subject 
to: an evaluation of the Work for conformance with the Contract Documents upon Substantial Completion; the results 
of any subsequent tests required by or performed under the Contract Documents; minor deviations from the Contract 
Documents correctable prior to completion; and any specific qualifications stated in the Certificate for Payment); and 
that the Contractor is entitled to payment in the amount certified.  However, by signing a Certificate for Payment, the 
Construction Project Manager and Architect shall not thereby be deemed to represent that either has made exhaustive 
or continuous on-site inspections to check the quality or quantity of the Work, or that either has reviewed the construction 
means, methods, techniques, sequences or procedures, or that either has made any examination to ascertain how or 
for what purpose the Contractor has used the monies previously paid on account of the Contract Sum.

9.5 PROGRESS PAYMENTS
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9.5.1 After a Certificate for Payment has been issued, the Owner shall make payment in the manner and within the 
time provided in Division 1, Section 01 2900.

9.5.1.1  Prior to the twenty-fifth (25th) day of each month, the Contractor shall submit to the Architect and the 
Construction Project Manager a draft Application for Payment.  The Application shall be on the forms required by 
Division 1, Section 01 2900 and shall be accompanied by such other certificates as may be required by the Owner.  On 
or before the last day of each month, the Contractor shall submit to the Architect and the Construction Project Manager 
an Application for Payment that has been corrected from the draft Application.  No Application for payment will be 
accepted after the date of Substantial Completion until the Request for Final Payment, except that if extensions in the 
contract Time total thirty (30) calendar days or more there shall be additional progress payments for each full thirty (30) 
calendar days of the Contract Time extension.

9.5.1.2   The Owner shall make payment on or before the fourteenth (14th) day of the month following Application 
submittal.  Progress payments shall bear interest at the statutory rate established in ORS 279C.570, thirty days (30) 
after the request for payment is made by the Contractor or fifteen days (15) after the payment is approved by the Owner, 
whichever is the earlier date.  Interest, if any, on a final payment due and unpaid shall commence upon expiration of 
the applicable time period under Article 13.

9.5.2 The Contractor shall pay each Subcontractor (including material suppliers and laborers) performing labor or 
furnishing material for the Work within seven (7) days of receipt of payment from the Owner out of the amount paid to 
the Contractor on account of the Work of such Subcontractor, material supplier, or laborer, the amount which said 
Subcontractor is entitled as required by Oregon Revised Statutes, reflecting the percentage actually retained, if any, 
from payments to the Contractor on account of such Work.  The Contractor shall, by an appropriate agreement with 
each Subcontractor, also require each Subcontractor to make payments to its Sub-subcontractors in similar manner.  
The Contractor or Subcontractor may withhold payment of not more than 5% from the monies earned by any 
Subcontractor or any Sub-subcontractor or supplier in accordance with ORS 701.410 to 701.440 as it now exists or 
may hereafter be amended except as provided in ORS 279C.580.

9.5.3 The Owner may, on request and at its discretion, furnish to any Subcontractor, if practicable, information 
regarding the percentages of completion or the amounts applied for by the Contractor and the action taken thereon by 
the Construction Project Manager on account of Work done by such Subcontractor.

9.5.4 Neither the Owner, the Construction Project Manager nor the Architect shall have any obligation to pay, nor to 
see to the payment of, any monies to any Subcontractor except as may otherwise be required by law.

9.5.5 No Certificate for a progress payment, nor any progress payment, nor any partial or entire use or occupancy 
of the Project by the Owner, shall constitute an acceptance of any Work which is not in accordance with the Contract 
Documents.

9.5.6 Contractor agrees to keep the Work and the site(s) on which Work is to be performed free and clear of all liens 
and claims of liens on materials furnished pursuant to the Contract Documents.  Contractor hereby waives any right it 
may have in connection with the Work to file any liens, mechanics or otherwise.  Notwithstanding anything to the 
contrary contained in the Contract Documents, if any such lien is filed or there is any reason to believe that any lien 
may be filed at any time during the progress of the Work or the duration of this Contract, the Owner may refuse to make 
any payment otherwise due the Contractor or withhold from any payment due to Contractor a sum sufficient in the 
opinion of the Owner to pay all obligations and expenses necessary to satisfy such lien or claim and completely 
indemnify the Owner against any such lien or claim unless and until Contractor shall furnish satisfactory evidence that 
the indebtedness and the lien in respect thereof, if any, has been satisfied, discharged and released of record or that 
the Contractor has caused such lien to be released of record if and as provided by law pending the resolution of any 
dispute between Contractor and the person filing such lien; and if such evidence is not furnished by Contractor to the 
Owner within a period of five (5) days after demand to do so, the Owner may discharge such indebtedness and deduct 
the amount required therefore, together with any and all losses, costs, damages and attorney's fees suffered or incurred 
by the Owner from any sum payable to Contractor under the Contract Documents.  Final Payment to Contractor may 
be withheld until the Work and the site(s) on which the Work is to be performed are free and clear of any and all liens 
or rights thereto arising because of Work performed or materials furnished under the Contract Documents.  This 
Subparagraph 9.5.6 shall be specifically included in all subcontracts and Purchase Orders entered into by Contractor.
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9.5.7 Pursuant to Oregon Revised Statutes ORS 279C.505, the Contractor shall make prompt payment, as due, to 
all persons supplying to the Contractor labor or material for the prosecution of the work provided for herein, pay all 
contributions or amounts due the State Industrial Accident Fund from the Contractor incurred in the performance of the 
contract herein, not permit any lien or claims to be filed or prosecuted against the Owner on account of any labor or 
material furnished, and to pay the Department of Revenue all sums withheld from employees pursuant to ORS 316.167.

9.5.8 Pursuant to ORS 279C.515, if the Contractor fails, neglects or refuses to make prompt payments of any claim 
for labor or services furnished to the Contractor or a subcontractor by any person in connection with a "public contract", 
as defined in ORS 279A, as such claim become due, the proper official representing the Owner may pay such claim to 
the person furnishing the labor or services and charge the amount of the payment against funds due or to come due 
the Contractor by reason of this Contract, but the payment of a claim in the manner authorized herein shall not relieve 
the Contractor or its surety from its or its obligation with respect to any unpaid claims.

9.6 PAYMENTS WITHHELD

9.6.1 The Construction Project Manager and Architect may decline to certify payment and may withhold the 
Certificate in whole or in part, to the extent necessary to protect the Owner, if in their opinion they are unable to make 
representations to the Owner as provided in Subparagraph 9.4.2.  If the Construction Project Manager and Architect 
are unable to make representations to the Owner as provided in Subparagraph 9.4.2 and to certify payment in the 
amount of the Application, they will notify the Contractor as provided in Subparagraph 9.4.1.  If the Contractor, the 
Architect and the Construction Project Manager cannot agree on a revised amount, the Construction Project Manager 
and Architect will promptly issue a Certificate for Payment in the amount for which they are able to make such 
representations to the Owner.  The Construction Project Manager and Architect may also decline to certify payment or 
any part thereof or, because of subsequent observations, they may nullify the whole or any part of any Certificate for 
Payment previously issued, to such extent as may be necessary in their opinion to protect the Owner from loss because 
of:

1. defective work not remedied;
2. third party claims filed or reasonable evidence indicating probable filing of such 

claims;
3. failure of the Contractor to make payments as required by the Contract to 

Subcontractors or for labor, materials or equipment;
4. reasonable evidence that the Work cannot be completed for the unpaid balance of 

the Contract Sum;
5. damage to the Owner or another contractor;
6. reasonable evidence that the Work will not be or has not been completed within the 

Contract Time or Specific Dates;
7. failure to carry out the Work in accordance with the Contract Documents;
8. liens filed or reason to believe it is probable a lien will be filed for any portion of the 

Work, as more specifically provided in Subparagraph 9.5.6; or
9. failure or refusal of the Contractor to fully comply with Division 1, Section 01 3200 of 

the General Requirements entitled "Schedules and Reports."

9.6.2 When the above grounds in Subparagraph 9.6.1 are removed, payment shall be made for amounts withheld 
because of them.

9.7 FAILURE OF PAYMENT

9.7.1 If the Owner does not make payment to the Contractor within the time provided for elsewhere in the Contract 
Documents, or if no time is stated, within a reasonable time, after receipt of the Contractor's approved Application for 
Payment from the Construction Project Manager; and if the Contractor is not responsible for such failure; and if the 
Owner is otherwise not entitled under the Contract Documents or applicable law to withhold payment, Contractor shall 
give Owner written notice thereof within seven (7) days of such failure to make payment.  Should the Owner fail, within 
fourteen (14) days of receipt of such notice from the Contractor, to make payment to Contractor or to specify, in writing, 
the justification for withholding or not making payment, Contractor may stop the Work until payment of the amount owing 
according to the Contract Documents has been received.  In such event, the Contract Sum shall be increased by the 
amount of the Contractor's reasonable costs of shut-down, delay and start-up, which shall be effected by appropriate 
Change Order as provided herein.  Should Owner specify to Contractor, within the fourteen (14) day period stated 
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above, the basis for the Owner's refusal to make payment, such decision of the Owner shall be final and binding upon 
the Contractor unless the Contractor, within seven (7) days of the receipt of such writing from the Owner, notifies the 
Construction Project Manager.

9.8 SUBSTANTIAL COMPLETION

9.8.1 When the Contractor considers that the Work, or a designated portion thereof which is acceptable to the Owner, 
is substantially complete as defined in Subparagraph 8.1.3, the Contractor shall prepare for the Owner a list of items to 
be completed or corrected and request in writing that the Work be inspected for Substantial Completion determination.  
The failure to include any items on such list does not alter the responsibility of the Contractor to complete all Work in 
accordance with the Contract Documents.  When the Architect and the Construction Project Manager, on the basis of 
an inspection, jointly determine that the Work or designated portion thereof is substantially complete, they will then 
prepare a Certificate of Substantial Completion, state the responsibilities of the Owner and the Contractor for security, 
maintenance, heat, utilities, damage to the Work, and insurance, and fix the time within which the Contractor shall 
complete the items listed therein.  Warranties required by the Contract Documents shall not commence until the Date 
of Final Completion of the Work or designated portion thereof unless otherwise provided in the Certificate of Substantial 
Completion or the Contract Documents.  The Certificate of Substantial Completion shall be submitted to the Owner and 
the Contractor for their written acceptance of the responsibilities assigned to them in such Certificate.

9.8.2 Upon Substantial Completion of the Work or designated portion thereof and upon application by the Contractor 
and certification by the Construction Project Manager and the Architect, the Owner shall make payment, reflecting 
adjustment in retainage, if any, for such Work or such portion thereof, as provided in the Contract Documents.

9.8.3 Should the Architect and the Construction Project Manager determine that the Work or the portion thereof 
designated by Contractor pursuant to Subparagraph 9.8.1 is not substantially complete, they shall provide the 
Contractor a written notice stating why the Work or designated portion thereof is not Substantially Complete.  The 
Contractor shall expeditiously complete the Work and shall re-request in writing that the Architect and the Construction 
Project Manager perform a Substantial Completion inspection.  Contractor shall pay Owner for all costs associated with 
such re-inspection by the Construction Project Manager and Architect.

9.8.4 The acceptance of Substantial Completion payment shall constitute a waiver of all claims by the Contractor 
except those previously made in writing and identified by the Contractor as unsettled at the time of the Application for 
Payment for the Substantial Completion payment, and except for the sum due for Final Completion and the retainage 
sum due after Final Completion.

9.9 FINAL COMPLETION AND FINAL PAYMENT

9.9.1 Upon receipt of written notice that the Work is ready for final inspection and acceptance and upon receipt of a 
final Application for Payment, the Architect and the Construction Project Manager will promptly make such inspection 
and, when they find the Work acceptable under the Contract Documents and the Contract fully performed, they will 
jointly issue a final Certificate for Payment stating that to the best of their knowledge, information and belief, and on the 
basis of their observations and inspections, the Work has been completed in accordance with the terms and conditions 
of the Contract Documents and that the entire balance found to be due the Contractor, and noted in said final Certificate, 
is due and payable.  The final Certificate for Payment will constitute a further representation that the conditions 
precedent to the Contractor's being entitled to final payment as set forth in Subparagraph 9.9.2 have been fulfilled.

9.9.1.1 For Final Completion of the Work or designated portion thereof to be achieved, (1) Substantial Completion of 
the Work or designated portion thereof must have been achieved, (2) the Owner must have received a final certificate 
of occupancy and all other governmental approvals necessary and required for the Owner to occupy or utilize the Work 
or designated portion thereof for its intended purpose, or a temporary certificate of occupancy if Contractor is not 
responsible for the non-issuance of a final certificate of occupancy,(3) the Contractor must have submitted all 
warranties, operating and maintenance manuals, as-built drawings and Specifications, keys and other submittals 
required for the Work or designated portion thereof, and (4) the Contractor otherwise must have fully performed and 
completed all of its other obligations required for Final Completion under the Contract Documents with respect to the 
Work or designated portion thereof.

9.9.2 Neither final payment nor the remaining retained percentage shall become due until the Work is free and clear 
of any and all liens as required by Subparagraph 9.5.6 and the Contractor submits to the Owner (1) an affidavit that all 
payrolls, bills for materials and equipment, and other indebtedness connected with the Work for which the Owner or its 
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property might in any way be responsible, have been paid or otherwise satisfied, (2) consent of surety, if any, to final 
payment, (3) valid waivers of all construction lien claims by the Contractor and each Subcontractor in a form acceptable 
to the Owner, and (4) if required by the Owner, other data establishing payment or satisfaction of obligations, such as 
receipts, releases and waivers of liens, claims, security interests or encumbrances arising out of the Contract, to the 
extent and in such form as may be designated by the Owner.  

If any Subcontractor refuses to furnish a release or waiver required by the Owner, the Contractor may furnish a bond 
satisfactory to the Owner to indemnify the Owner against any loss.  If any such lien or claim remains unsatisfied after 
all payments are made, the Contractor shall refund to the Owner all monies that the Owner may be compelled to pay 
in discharging such lien or claim, including all costs and attorneys' fees.  The Owner may withhold from final payment 
any sum that the Owner has reason to believe may be needed to satisfy any lien, claim or threat of lien arising out of 
the Work.  The Owner may deduct from final payment an amount equal to any costs, expenses and attorneys' fees 
incurred by the Owner in removing or discharging any liens arising out of the Work.  Payment of the retained percentage 
shall be in accordance with and subject to the conditions as set forth in ORS 279C.570.

9.9.3 If Owner, after a substantial portion of the work has been completed, finds that an unreasonable delay will 
occur in the completion of the remaining portion of the contract for any reason not the result of a breach thereof, it may, 
if the Contractor agrees, delete from the contract the remaining work and accept as final the improvement at the stage 
of completion then attained and may make payment in proportion to the amount of work accomplished.

9.9.4 The making of Final Payment shall not constitute a waiver of any claims by the Owner against the Contractor.

9.9.5 The acceptance of final payment shall constitute a waiver of all claims by the Contractor except those previously 
made in writing and identified by the Contractor as unsettled at the time of the final Application for Payment.

9.10 LIQUIDATED DAMAGES

9.10.1 Should the Contractor fail to substantially complete the Work on or before the date stipulated for Substantial 
Completion (or such later date as may result from extension of time granted by Owner), it shall pay the Owner, as 
liquidated damages, the sum specified in the Contract for each consecutive calendar day that terms of the contract 
remain unfulfilled beyond the date allowed by the Contract, which sum is agreed upon as a reasonable and proper 
measure of damages which the Owner will sustain per day by failure of the Contractor to complete the Work or 
designated portion thereof within time as stipulated; it being recognized by the Owner and the Contractor that the injury 
to the Owner which could result from a failure of the Contractor to complete on schedule is uncertain and cannot be 
computed exactly.  In no way shall costs for liquidated damages be construed as a penalty on the Contractor.

9.10.2 For each consecutive calendar day that the Work remains incomplete after the date established for Final 
Completion, the Owner will retain from the compensation otherwise to be paid to the Contractor the sum specified in 
the Contract.  This amount is the minimum measure of damages the Owner will sustain by failure of the Contractor to 
complete all remedial work, correct deficient work, clean up and other miscellaneous tasks as required to complete all 
work specified.  This amount is in addition to the liquidated damages prescribed above.

9.10.3 For the purposes of Liquidated Damages, the date of Final Completion shall be the date as stated in the 
Architect's letter to the Owner that the Project is finally complete.  

9.11 OWNER'S RIGHT TO OCCUPY INCOMPLETE WORK

9.11.1 Should the Work, or any portion thereof, be incomplete for Substantial Completion or Final Completion at the 
scheduled date or dates, the Owner shall have the right to occupy any portion of the Work.  In such an event, the 
Contractor shall not be entitled to any extra compensation on account of said occupancy by the Owner or by the Owner's 
normal full use of the Work, nor shall the Contractor interfere in any way with said normal full use of the Work.  Further, 
in such an event, the Contractor shall not be entitled to any extra compensation on account of the Owner's occupancy 
and use of the Work, nor shall the Contractor be relieved of any responsibilities of the Contract including the required 
times of completion.  Such occupancy by the Owner does not, by itself, constitute Substantial Completion nor Final 
Completion.



SECTION 00 7000                                                                                                        00 7000-29
GENERAL CONDITIONS OF THE CONTRACT

JEFFERSON COUNTY SCHOOL DISTRICT 509J
Metolius Elementary School Improvements 00 7000-29

ARTICLE 10
PROTECTION OF PERSONS AND PROPERTY

10.1 SAFETY PRECAUTIONS AND PROGRAMS

10.1.1 The Owner, the Construction Project Manager and the Architect, or their agents, employees or representatives, 
are not responsible for the means, methods, techniques, sequences or procedures utilized by the Contractor, or for 
safety precautions and programs in connection with the Work.  The Contractor shall be responsible for initiating, 
maintaining and supervising all safety precautions and programs in connection with the Work.

10.1.2 Any notice given to the Contractor by the Owner, the Construction Project Manager or the Architect of a safety 
or property protection violation will not; (1) relieve the Contractor of sole and complete responsibility for the violation 
and the correction thereof, or of sole liability for the consequences of said violation; (2) impose any obligation upon 
Owner, Construction Project Manager or Architect to inspect or review Contractor's safety program or precautions or to 
enforce Contractor's compliance with the requirements of this Article 10; and (3) impose any continuing obligation upon 
Owner, Construction Project Manager or Architect to provide such notice to Contractor or any other person or entity.

10.2 SAFETY OF PERSONS AND PROPERTY

10.2.1 The Contractor shall take all reasonable precautions for the safety of, and shall provide all reasonable 
protection to prevent damage, injury or loss to:

1. all employees on the Work and all other persons who may be affected thereby;
2. all the Work and all materials and equipment to be incorporated therein, whether in storage on or off 

the site, under the care, custody or control of the Contractor or any of its Subcontractors of Sub-
subcontractors; and

3. other property at the site or adjacent thereto, including trees, shrubs, lawns, walks, pavement, 
roadways, structures and utilities not designated for removal, relocation or replacement in the course 
of construction.

10.2.2 The Contractor shall give all notices and comply with all applicable laws, ordinances, rules, regulations and 
lawful orders of any public authority bearing on the safety of persons or property or their protection from damage, injury 
or loss.

10.2.3 The Contractor shall erect and maintain, as required by existing conditions and progress of the Work, all 
reasonable safeguards for safety and protection, including posting danger signs and other warnings against hazards, 
promulgating safety regulations and notifying owners and users of adjacent utilities.

10.2.4 When the use or storage of explosives or other hazardous materials or equipment is necessary for the 
execution of the Work, the Contractor shall exercise the utmost care and shall carry on such activities under the 
supervision of properly qualified personnel.

10.2.5 The Contractor shall promptly remedy all damage or loss to any property referred to in Clauses 10.2.1.2 and 
10.2.1.3 caused in whole or in part by the Contractor, any Subcontractor, and Sub-subcontractor, or anyone directly or 
indirectly employed by any of them, or by anyone for whose acts any of them may be liable and for which the Contractor 
is responsible under Clause 10.2.1.2 and 10.2.1.3, except damage or loss caused by the acts or omissions of the Owner 
or Architect or anyone directly or indirectly employed by any of them, or by anyone for whose acts any of them may be 
liable, and not attributable to the fault or negligence of the Contractor.  The foregoing obligations of the Contractor are 
in addition to its obligations under Paragraph 4.19.

10.2.6 The Contractor shall designate a responsible member of its organization at the site whose duty shall be the 
prevention of accidents and monitoring of the Work to insure compliance with all applicable laws, ordinances, rules, 
regulations and lawful orders of public authority bearing on the safety of persons or protection of property.  This person 
shall be the Contractor's Superintendent unless otherwise designated by the Contractor in writing to the Owner.

10.2.7 The Contractor shall not load or permit any part of the Work to be loaded so as to endanger its safety.

10.3 EMERGENCIES
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10.3.1 In any emergency affecting the safety of persons or property, the Contractor shall act, at its discretion, to 
prevent threatened damage, injury or loss.  Any additional compensation or extension of time claimed by the Contractor 
on account of emergency work shall be determined as provided in Article 12 for Changes in the Work.

ARTICLE 11
INSURANCE

11.1 CONTRACTOR'S LIABILITY INSURANCE

11.1.1 The Contractor shall purchase and maintain such insurance as will protect it, the Owner, the Construction 
Project Manager and the Architect and their agents, representatives and employees from claims set forth below which 
may arise out of or result from the Contractor's operations under the Contract, whether such operations be by itself or 
by any Subcontractor or anyone directly or indirectly employed by any of them, or by anyone for whose acts any of 
them may be liable:

1. claims under workers' compensation, disability benefit and other similar employee benefit acts (with 
Workers' Compensation and Employers Liability Insurance in an amount not less than those necessary 
to meet the statutory requirements of the state(s) having jurisdiction over any portion of the Work;

2. claims for damages because of bodily injury, occupational sickness or disease, or death of persons 
performing work or services or supplying materials for the Work;

3. claims for damages because of bodily injury, sickness or disease, or death of any person other than 
its employees;

4. claims for damages insured by usual personal injury liability coverage which are sustained (1) by any 
person as a result of an offense directly or indirectly related to the employment of such person by the 
Contractor, or (2) by any other person;

5. claims for damages, other than to the Work itself, because of injury to or destruction of tangible 
property, including loss of use resulting therefrom; and

6. claims for damages because of bodily injury or death of any person or property damage arising out of 
the ownership, maintenance or use of any motor vehicle.

7. Without limiting the above, during the term of the Contract, the Contractor shall, at its own expense, 
purchase and maintain the following insurance with companies licensed to do business in the 
jurisdiction in which the Project is located and satisfactory to the Owner.

1. Workers' Compensation with limits as required by law.
2. Employer's Liability (Stop Gap)   $ 1,000,000

3.   Commercial General Liability Insurance covering bodily injury and property damage on 
an "occurrence" form. This coverage shall include contractual liability insurance for the 
indemnity provided under this contract.  The $2,000,000 Each Occurrence limit can be met by 
any combination of underlying General Liability and Umbrella or Excess coverage limits to 
meet the below requirements:

The following limits of insurance will be carried:

a. Coverage Limit
Each Occurrence $2,000,000
General Aggregate $4,000,000 *
Products-Completed Operations Aggregate $4,000,000*
Personal & Advertising Injury $2,000,000
Fire Damage (Any one Fire) $100,000
Medical Expense               $5,000

*To apply on a per location basis

4. Comprehensive Automobile Liability covering all owned, non-owned, and hired automobiles 
("Symbol 1"):

a. Combined Single Limit                  $ 1,000,000
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5. Umbrella coverage will also be required, and will apply over all primary liability policies 
including but not limited to coverages outlined in 2, 3, & 4 above.

a. Occurrence/Aggregate Limit Insert the greater of $5,000,000 or dollar value equal to 
25% of the Construction Budget

6. Jefferson County School District 509J, its officers, directors, employees, Construction Project 
Manager, and Architect shall be named as additional insured on all liability policies, by 
endorsement.  This additional insured coverage shall include completed operations.

7. There shall be no cancellation, material change, exhaustion of aggregate limits or intent not to 
renew insurance coverage without 30 days written notice the Jefferson County School District.  
Any failure to comply with this provision will not affect the insurance coverage provided to the 
District.  

8. As evidence of the insurance coverage required by this contract, including additional insured 
endorsement, the contractor shall furnish a Certificate of Insurance to Jefferson County School 
District 509J.  No contract shall be effected until the required certificates have been received 
and approved by the District.  A renewal certificate will be sent to the District 10 days prior to 
coverage expiration.  Where noted above, copies of policy endorsements must be attached 
to all Certificates of Insurance.  Note that certificates cannot change, modify or endorse 
insurance policies. 

11.1.2 The insurance required by Subparagraph 11.1.1 shall be primary and noncontributing to any insurance 
possessed or procured by the Owner, and limits of liability shall not be less than those set forth in the Special Conditions 
of this Contract.

11.1.3 The insurance required by Subparagraph 11.1.1 shall include contractual liability insurance applicable to the 
Contractor's obligations under Paragraph 4.19.

11.1.4  The insurance required by Subparagraph 11.1 shall be written for not less than any limits of liability specified in 
the Contract Documents or required by law, whichever is greater.

11.1.5 Before signing this Contract, or commencing work on any project or allowing any Subcontractor to commence 
work, the Contractor shall obtain all insurance required under this subparagraph.  The Contractor shall maintain this 
insurance until Final Completion.  Proof of insurance will be required prior to performing work under the warranty.  

11.1.6 The service or services to be rendered under this contract are those of an independent contractor in accordance 
with ORS 670.600 and 670.605.  Contractor is not an officer, employee or agent of the Owner as those terms are used 
in ORS 30.265.

11.1.7 The Contractor, its subcontractors, if any, and all employees providing work, labor or materials under this 
Contract are subject employers under the Oregon Workers' Compensation Law and shall comply with ORS 656.017, 
which requires them to provide worker's compensation coverage that satisfies Oregon law for all their subject workers.  
Out-of-state employers must provide Oregon worker's compensation coverage for their workers who work at a single 
location within Oregon for more than thirty days (30) in a calendar year.  Contractors who perform the work without the 
assistance or labor of any employee need not obtain such coverage.  This shall include Employers Liability Insurance 
with coverage limits of not less than $1,000,000 each accident.

11.1.8 Coverages provided by the Contractor must be underwritten by an insurance carrier deemed acceptable by 
the Owner.  The Owner reserves the right to reject any or all insurance carrier(s) with an unacceptable financial rating.

11.2 - PROPERTY INSURANCE 

11.2.1  Unless otherwise provided, the Owner shall purchase and maintain property insurance upon the entire Work at 
the site to the full insurable value thereof.  This insurance shall include the interests of the Owner, the Contractor, 
Subcontractors and Sub-subcontractors in the Work and shall insure against the perils of fire and extended coverage 
and shall include "all risk" insurance for physical loss or damage including, without duplication of coverage, theft, 
vandalism and malicious mischief.  All contractors, subcontractors, and sub-subcontractors will be financially 
responsible for their own equipment, tools, machinery, and supplies during the course of this project.    If not covered 
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under the all risk insurance or otherwise provided in the Contract Documents, the Contractor shall effect and maintain 
similar property insurance on portions of the Work stored off the site or in transit.

11.2.2  Any loss insured under Subparagraph 11.2.1 is to be adjusted with the Owner and made payable to the Owner 
as trustee for this insured, as their interests may appear, subject to the requirements of any applicable mortgagee 
clause and of Subparagraph 11.2.8.  The Contractor shall pay each Subcontractor a just share of any insurance monies 
received by the Contractor, and by appropriate agreement, written where legally required for validity, shall require each 
Subcontractor to make payments to its Sub-subcontractor in similar manner.

11.2.3  The Owner and Contractor waive all rights against each other for damages caused by fire or other perils to the 
extent covered by insurance obtained pursuant to this Paragraph 11.2 or any other property insurance applicable to the 
Work, except such rights as they may have to the proceeds of such insurance held by the Owner as trustee.  The 
Contractor shall require, by appropriate agreement, written where legally required for validity, similar waivers in favor of 
the Owner and the Contractor by Subcontractors and Sub-subcontractors.  With respect to the waiver of rights of 
recovery, the term Owner shall be deemed to include, to the extent covered by property insurance applicable thereto, 
its consultants, employees and agents, including the Construction Project Manager and the Architect and their 
consultants, officers, employees and agents.  The Contractor waives as against any separate contractor described in 
Article 6 all rights for damages caused by fire or other perils in the same manner as is provided above as against the 
Owner.  The Owner shall require, by appropriate agreement, written where legally required for validity, similar waivers 
in favor of the Contractor by any separate contractor and its Subcontractors and Sub-subcontractors.

11.2.4  If required in writing by any party in interest, the Owner as trustee shall, upon the occurrence of an insured loss, 
give bond for the proper performance of its duties.  It shall deposit in a separate account any money so received, and 
it shall distribute it in accordance with such agreement as the parties in interest may reach, or in accordance with a 
court order or award.  If after such loss no other special agreement is made, replacement of damaged work shall be 
covered by an appropriate Change Order.

11.2.5  The Owner as trustee shall have power to adjust and settle any loss with the insurers unless one of the parties 
in interest shall object in writing within five days after the occurrence of loss to the Owner's exercise of this power, and 
if such objection be made, the matter shall be decided by a court of competent jurisdiction or as the parties in interest 
otherwise agree.  The Owner as trustee shall, in that case, make settlement with the insurers in accordance with the 
directions of such arbitrators.  If distribution of the insurance proceeds by arbitration is required, the arbitrators will direct 
such distribution.

11.2.6  If the Owner finds it necessary to occupy or use a portion or portions of the Work prior to Substantial Completion 
thereof, Contractor shall obtain the consent of the insurance company or companies providing the property insurance, 
by endorsement to the policy or policies.  No insurance required by this Article 11 shall be canceled or lapsed on account 
of such partial occupancy or use.

11.2.7  In the event Contractor neglects, refuses or fails to provide the insurance required under the Contract 
Documents, or if such insurance is canceled for any reason, the Owner shall have the right but not the duty to procure 
the same, and the cost thereof shall be deducted from monies then due or thereafter to become due to Contractor.

11.2.8  Contractor will be responsible for a deductible carried by the Owner on Property Insurance policies referenced 
in 11.2.1.  This deductible level will be $25,000 per occurrence.

11.3 EFFECT OF SUBMISSION OF CERTIFICATES

11.3.1 The Owner and Construction Project Manager shall be under no obligation to review any Certificates of 
Insurance provided by the Contractor or to check or verify the Contractor's compliance with any and all requirements 
regarding insurance imposed by the Contract Documents.  The Contractor is fully liable for the amounts and types of 
insurance required herein and is not excused should any policy or certificate of insurance provided by the Contractor 
not comply with any and all requirements regarding insurance imposed by the Contract Documents.

11.4 FAILURE OF COMPLIANCE

11.4.1 Should the Contractor fail to provide and maintain in force any and all insurance, or insurance coverage 
required by the Contract Documents or by law, or should a dispute arise between Owner and any insurance company 
of Contractor over policy coverage or limits of liability as required herein, the Owner shall be entitled to recover from the 
Contractor all amounts payable, as a matter of law, to Owner or any other parties, including but not limited to the 
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Construction Project Manager and the Architect, had the required insurance or insurance coverage been in force.  Said 
recovery shall include, but is not limited to interest for the loss of use of such amounts of money, plus all attorney's fees 
costs and expenses incurred in securing such determination and any other consequential damages arising out of the 
failure of the Contractor or insurance company to comply with the provisions of the Contract Documents, or any policy 
required hereby, or any other requirements regarding insurance imposed by law.  Nothing herein shall limit any 
damages for which Contractor is responsible as a matter of law.

ARTICLE 12
CHANGES IN THE WORK

12.1 CHANGES IN THE WORK

12.1.1 The Owner may, at any time, without notice to the sureties and without invalidating the Contract, by written 
order designated or indicated to be a Change Order, make any Change in the Work within the general scope of the 
Contract, including, but not limited to Changes:

1. in the Specifications and the Drawings,
2. in the sequence, method or manner of performance of the Work,
3. in the Owner-furnished facilities, equipment, materials, services or site, or
4. directing acceleration in the performance of the Work.

12.1.2 Any other written order (which terms as used in this Subparagraph shall include direction, instruction, 
interpretation or determination) from the Owner, the Construction Project Manager or the Architect which causes any 
such change, shall be treated as a Change Order under this subparagraph, provided that the Contractor gives the 
Construction Project Manager prompt, written notice stating the date, circumstances and source of the order and that 
the Contractor regards the order as a Change Order.

12.1.3 Except as provided in Subparagraphs 12.1.1 and 12.1.2, no order, statement, or conduct of the Owner, the 
Construction Project Manager or the Architect shall be treated as a change or entitle the Contractor to an equitable 
adjustment hereunder.

12.1.4 If any change under this Paragraph 12.1 causes an increase or decrease in the Contractor's cost of, or the time 
required for the performance of any part of the Work under this Contract, including work not affected directly by the 
change, an equitable adjustment shall be made and the Contract modified in writing accordingly; provided, however, 
that except for claims based on defective Specifications, no claim for any Change under Subparagraph 12.1.2 shall be 
allowed for any costs incurred more than seven (7) days before the Contractor gives the Construction Project Manager 
written notice as therein required.

12.1.5 If the Contractor intends to assert a claim for an equitable adjustment under this Article, it must, within twenty 
(20) days after receipt of a written Change Order under Subparagraph 12.1.1 above or the furnishing of a written notice 
under Subparagraph 12.1.2, submit to the Construction Project Manager a written statement setting forth the general 
nature and approximate cost of such claim, unless this period is extended by the Construction Project Manager.  The 
statement of claim hereunder may be included in the notice under Subparagraph 12.1.2 above.

12.1.6 No claim by the Contractor for an equitable adjustment hereunder shall be allowed if asserted after Final 
Payment under this Contract.

12.1.7 The cost or credit to the Owner resulting from a Change in the Work shall be determined in one or more of the 
following ways (subject to DJ-AR 49-0910):

1. by mutual acceptance of a lump sum properly itemized and supported by sufficient substantiating data 
as the Construction Project Manager may require to permit evaluation.  At a minimum, the Contractor 
shall submit an itemized breakdown of the cost and/or time required by the Change in the Work 
including, but not limited to, the following:
a. Material quantities and costs.
b. Direct labor hours and hourly rates for specific work or operation to be performed.
c. Equipment costs or rental charges.
d. Specified overhead and profit markup as identified in Subparagraph 12.1.10.
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2. by unit prices stated in the Contract Documents or subsequently agreed upon;
3. by cost to be determined in a manner agreed upon by the parties plus a stipulated fixed or percentage 

fee; or
4. by the method provided in Subparagraph 12.1.12.

12.1.8 For the purposes of Subparagraph 12.1.7, cost shall be limited to the following:  cost of materials and 
equipment, including cost of delivery; cost of in-field labor not including project staff or supervision, including Social 
Security, payroll taxes, fringe benefits, unemployment insurance and workers' compensation insurance; rental rate of 
and fuel for power tools and equipment not normally on the project.

12.1.9 For the purposes of Subparagraph 12.1.7, overhead shall include the following:  project insurance, bond 
premiums, general administration, supervision which includes project managers and staff not completing direct material 
work in the field, superintendence, general foremen, wages of time-keepers, watchmen and clerks, small tools, 
incidentals, general office expense, home office overhead, project office overhead and expenses, and all other 
expenses not included in “cost.”

12.1.10 For the purposes of Subparagraph 12.1.7, combined overhead and profit included in the total cost to the Owner 
for any Change shall not exceed the rates set forth in the following schedule:

1. for the Contractor, for work performed by its own forces, 15% of cost;
2. for each Subcontractor involved, work performed by Subcontractor forces, 15% of the cost; and
3. for the Contractor, for work performed by Subcontractors;

9% of total subcontractor costs if total subcontractor costs are less than $5,000, and 

7% of total subcontractor costs if total subcontractor costs are equal to or greater than $5,000

This shall also apply for overhead and profit to the Subcontractor for its Sub-subcontractors.

12.1.11 If the net value of a Change results in a credit from the Contractor or Subcontractor, the credit given shall be 
the net cost without overhead or profit.  The cost as used herein shall include all items of labor, materials and equipment.

12.1.12 If none of the methods set forth in Subparagraph 12.1.7.1, is agreed upon, the Contractor, provided it receives 
a written order signed by the Construction Project Manager, shall promptly proceed with the Work involved.  The cost 
of such Work shall then be determined subject to DJ-AR 49-0910 by the Construction Project Manager on the basis of 
the reasonable expenditures and savings of those performing the Work attributable to the change, including, in the case 
of an increase in the Contract Sum, the stipulated allowance for overhead and profit.  In such case, and also under 
Subparagraphs 12.1.7.3 and 12.1.7.4 above, the Contractor shall keep and present, in such form as the Construction 
Project Manager may prescribe, an itemized accounting together with appropriate supporting data for inclusion in a 
Change Order.  Unless otherwise provided in the Contract Documents, cost shall be limited to the following:  cost of 
materials, including cost of delivery; cost of labor, including social security, payroll taxes, unemployment insurance, and 
fringe benefits required by agreement or custom; workers' or workmen's compensation insurance; and rental value of 
equipment and machinery.  Pending final determination of cost by the Owner, payments of account shall be made on 
the Certificate for Payment issued by the Construction Project Manager and the Architect.  

12.1.13 The amount of credit to be allowed by the Contractor to the Owner for any deletion or change which results in 
a net decrease in the Contract Sum will be the amount of the actual net cost as confirmed by the Owner.  When both 
additions and credits covering related Work or substitutions are involved in any one Change, the allowance for overhead 
and profit shall be figured on the basis of the net increase, if any, with respect to that Change.

12.1.14 If unit prices are stated in the Contract Documents or subsequently agreed upon, and if the quantities originally 
contemplated are so changed in a proposed Change Order that application of the agreed unit prices to the quantities 
of Work proposed will cause substantial inequity to the Owner or the Contractor, the applicable unit prices shall be 
equitably adjusted.  

12.1.15 Nothing in this Article shall excuse the Contractor from proceeding with the Contract as changed.

12.1.16 The amount payable to the Contractor under this Contract, the Contract Time and the date required for 
performance of any part of the Work may be changed only by a written Change Order to this Contract.
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12.1.17 In the event that the Contractor fails to submit its proposal within the designated period of time or in the event 
that the parties are unable to agree as to the reasonable cost and time to perform the Change in or addition to the Work 
based upon the Contractor's Proposal and the Construction Project Manager and Owner do not elect to have the 
Change in the Work performed on a time and material basis, the Owner and Construction Project Manager shall make 
a unilateral determination of the reasonable cost and time to perform the Change in the Work, based upon their own 
estimates, the Contractor's submission or a combination thereof.  A Change Order shall be issued for the amounts of 
cost and time determined by the Construction Project Manager and the Owner and shall become binding upon the 
Contractor unless the Contractor submits its protest in writing to the Owner within twenty (20) days of the issuance of 
the Change Order.  Owner has the right to direct in writing the Contractor to perform the Change in the Work, which is 
the subject of such Change Order.  Failure of the parties to reach agreement regarding the cost and time of the 
performing the Change in the Work and/or any pending protests, shall not relieve that Contractor from performing the 
Change in the Work promptly and expeditiously.

12.2 CLAIMS FOR ADDITIONAL COST

12.2.1 If the Contractor wishes to make a claim for an increase in the Contract Sum, it shall give the Construction 
Project Manager written notice thereof within seven (7) days after the occurrence of the event giving rise to such claim.  
This notice shall be given by the Contractor before proceeding to execute the Work, except in an emergency 
endangering life or property in which case the Contractor shall proceed in accordance with Paragraph 10.3.  No claim 
shall be valid unless so made.  Contractor hereby waives all claims not so made.  Any change in the Contract Sum 
resulting from such claim shall be authorized by Change Order, subject to DJ-AR 49-0910.

12.2.2 If the Contractor claims that additional cost is involved because of, but not limited to, any written interpretation 
pursuant to Subparagraph 3.2.17, the Contractor shall make such claim as provided in Subparagraph 12.2.1.

12.3 DISPUTES REGARDING CHANGES.

12.3.1 If any dispute should arise between the parties with respect to an increase or decrease in the Contract Sum or 
an expansion or contraction in the Contract Time as a result of a Change in the Work, the Contractor shall not suspend 
performance of a Change in the Work or the Work itself unless otherwise so ordered by the Owner in writing.  The 
Owner shall, however, pay to the Contractor up to the Owner's reasonable estimated value of the Change in the Work, 
regardless of the dispute if said Change in the Work results in an increase in the Contract Sum; and the Owner shall 
have the right to decrease the Contract Sum up to the Owner's reasonable estimated value of the Change in the Work, 
regardless of the dispute, if said Change in the Work results in a decrease in the Contract Sum.

12.4 AUDIT RIGHTS

12.4.1 With respect to any Change in the Work resulting in an increase in the Contract Sum, the Contractor shall afford 
(and shall require its Subcontractors to afford) access to the Owner at all reasonable times to any books, 
correspondence, instructions, receipts, vouchers, memoranda and records of any kind relating thereto, all of which shall 
be maintained by the appropriate parties for a period of at least two (2) years from and after the date the Owner makes 
payment on account of such Change in the Work.  The Contractor authorizes the Owner (and shall require its 
Subcontractors to authorize the Owner) to check directly with any suppliers of labor and material with respect to any 
item chargeable to the Owner under this Article, to confirm balances due and to obtain sworn statements and waivers 
of lien, all if the Owner so elects.

12.5 MINOR CHANGES IN THE WORK

12.5.1 The Owner shall have authority to order minor changes in the Work not involving an adjustment in the Contract 
Sum or an extension to the Contract Time and not inconsistent with the intent of the Contract Documents.  Such changes 
shall be affected by written order, and shall be binding on the Owner and the Contractor.  The Contractor shall carry out 
such written orders promptly.

12.6 DIFFERING SITE CONDITIONS

12.6.1 Should the Contractor encounter subsurface and/or latent conditions at the site materially differing from those 
shown on the drawings or indicated in the specifications, it shall immediately give notice to the Construction Project 
Manager of such conditions before they are disturbed.  The Construction Project Manager and the Architect shall 
thereupon promptly investigate the conditions and if it finds that they materially differ from those shown on the drawings 
or indicated in the specifications, the Architect shall at once make such changes in the drawings and/or specifications 



SECTION 00 7000                                                                                                        00 7000-36
GENERAL CONDITIONS OF THE CONTRACT

JEFFERSON COUNTY SCHOOL DISTRICT 509J
Metolius Elementary School Improvements 00 7000-36

as it may find necessary.  Any increase or decrease of cost resulting from such changes shall be adjusted in the manner 
provided herein for adjustments as to extra and/or additional work and changes.  However, neither the Owner, 
Construction Project Manager nor the Architect shall be liable or responsible for additional work, costs or changes to 
the Work due to material differences between actual conditions and any geotechnical, soils and other reports, surveys 
and analyses made available for the Contractor's review.

12.7 GENERAL PROVISIONS RELATED TO CHANGES

12.7.1 The Contractor shall not be entitled to any amount of indirect costs, damages or expenses of any nature, 
including, but not limited to, so-called "impact" costs, labor inefficiency, wage, material or other escalations beyond the 
prices upon which the proposal is based and to which the parties have agreed pursuant to the provisions of Article 12, 
and which the Contractor, its Subcontractors or Sub-subcontractors or any other person may incur as a result of 
reasonable delays, interferences, suspensions, changes in sequence or the like, arising from the performance of any 
and all changes in the Work performed pursuant to this Article 12.  It is understood and agreed that the Contractor's 
sole and exclusive remedy in such event shall be recovery of its direct costs as compensable hereunder and an 
extension of the Contract Time, but only in accordance with the provisions of the Contract Documents.  This provision 
shall not preclude recovery by Contractor for damages for unreasonable delays, interferences, suspensions, changes 
in sequence or the like that are caused by the acts or omissions of the Owner or persons acting for the Owner pursuant 
to the provisions of the Contract.

ARTICLE 13
TERMINATION OF THE CONTRACT

13.1 TERMINATION BY THE CONTRACTOR

13.1.1 The Contractor shall have the right to terminate the contract only upon those conditions and with such rights 
as are set forth in ORS 279C.

13.2 TERMINATION FOR CONVENIENCE OF OWNER

13.2.1 The Owner may, at any time upon ten days' written notice to the Contractor and Contractor's surety, terminate 
(without prejudice to any right or remedy of the Owner) the whole or any designated portion of the Work for the 
convenience of the Owner.

13.3 DEFAULT TERMINATION

13.3.1 The Owner may, upon ten (10) days' written notice to the Contractor, terminate (without prejudice to any right 
or remedy of the Owner or any subsequent buyer of any portion of the Work) the whole or any portion of the Work 
required by the Contract Documents in any one of the following circumstances:

1. if the Contractor refuses or fails to prosecute the Work or any separable part thereof with such diligence 
as will ensure the Substantial Completion of the Work within the Contract Time;

2. if the Contractor is in material default in carrying out any provisions of this Contract for a cause within 
its control;

3. if the Contractor is adjudged a bankrupt, makes a general assignment for the benefit of its creditors, 
or if a receiver is appointed on account of its insolvency;

4. if the Contractor fails to supply a sufficient number of properly skilled workers or proper materials;
5. if the Contractor fails to make prompt payment to Subcontractors or for materials or labor;
6. if the Contractor persistently disregards laws, ordinances, rules, regulations or orders of any public 

authority having jurisdiction; or 
7. if the Contractor substantially violates any provision of the Contract Documents.

The right of the Contractor to proceed shall not be so terminated under this Paragraph 13.3 because of any delays in 
the completion of the Work due to unforeseeable causes beyond the control and without the fault or negligence of the 
Contractor or its Subcontractors as set forth in Subparagraph 8.3.3.
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13.3.2 If, after Contractor has been terminated for default pursuant to this Paragraph 13.3, it is determined that none 
of the circumstances set forth in Subparagraph 13.3.1 exist, then such termination shall be considered a termination for 
convenience pursuant to Paragraph 13.2.

13.4 ALLOWABLE TERMINATION COSTS

13.4.1 If the Owner terminates the whole or any portion of the Work pursuant to Paragraph 13.2, then the Owner shall 
only be liable to Contractor for those costs reimbursable to Contractor in accordance with Subparagraph 13.4.2, plus a 
markup of ten percent on the actual fully accounted costs recovered under 13.4.2; provided, however, that if it appears 
that the Contractor would have sustained a loss on the entire Contract had it been completed, no profit shall be included 
or allowed hereunder and an appropriate adjustment shall be made reducing the amount of the settlement to reflect the 
indicated rate of loss.

13.4.2 If the Owner terminates the whole or any portion of the Work pursuant to Paragraph 13.2, the Owner shall pay 
the Contractor the amounts determined by the Construction Project Manager as follows:

1. an amount for supplies, services, or property accepted by the Owner pursuant to Subparagraph 
13.5.1.6 (or sold or acquired pursuant to Subparagraph 13.5.1.7) and not heretofore paid for, and to 
the extent provided in the Contract such amount shall be equivalent to the aggregate price for such 
supplies or services computed in accordance with the Price or Prices specified in the Contract, 
appropriately adjusted for any saving of freight or other charges; and

2. the total of:
(1) the cost incurred in the performance of the Work terminated, including initial costs and 

preparatory expense allocable thereto, but exclusive of any costs attributable to supplies or 
services paid or to be paid for under Subparagraph 13.4.2.1 or 13.4.2.2(2),

(2) the cost of settling and paying claims arising out of the termination of Work under subcontracts 
or orders, pursuant to Subparagraph 13.5.1.5, which are properly chargeable to the 
terminated portion of the Contract (exclusive of amounts paid or payable on account of 
completed items of equipment delivered or services furnished by subcontractors or vendors 
prior to the effective date of the Notice of Termination), which amounts shall be included in the 
costs payable under (1) above, and

(3) the reasonable costs of settlement, including accounting, legal, clerical and other expenses 
reasonably necessary for the preparation of settlement claims and supporting data with 
respect to the terminated portion of the Contract and for the termination and settlement of 
subcontracts thereunder, together with reasonable storage, transportation and other costs 
incurred in connection with the protection or disposition of property allocable to this Contract.

13.4.3 The total sum to be paid to the Contractor under this Paragraph 13.4 shall not exceed the Contract Sum as 
reduced by the amount of payments otherwise made, by the Contract Price of Work not terminated and as otherwise 
permitted by this Contract.  Except for normal spoilage, and except to the extent that the Owner shall have otherwise 
expressly assumed the risk of loss, there shall be excluded from the amounts payable to the Contractor, as provided in 
this Subparagraph 13.4.3, the fair value, as determined by the Construction Project Manager, of property which is 
destroyed, lost, stolen or damaged so as to become undeliverable to the Owner or to a buyer pursuant to Subparagraph 
13.5.1.7.

13.4.4 If the Owner terminates in whole or in any part of the Work pursuant to Paragraph 13.3, then the Owner may 
procure, upon such terms and in such manner as the Construction Project Manager may deem appropriate, supplies 
or services similar to those so terminated, and the Contractor shall be liable to the Owner for any excess costs for such 
similar supplies or services.  The Contractor shall continue the performance of this Contract to the extent not terminated 
hereunder.

13.5 GENERAL TERMINATION PROVISIONS

13.5.1 After receipt of a Notice of Termination from the Owner, pursuant to Paragraph 13.2 or 13.3, and except as 
otherwise directed by the Construction Project Manager, the Contractor shall:

1. stop Work under the Contract on the date and to the extent specified in the Notice of Termination;
2. place no further orders or subcontracts for materials, services or facilities, except as may be necessary 

for completion of such portion of the Work under the Contract as is not terminated;
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3. terminate all orders and subcontracts to the extent that they relate to the performance of Work 
terminated by the Notice of Termination;

4. assign to the Owner in the manner, at the times and to the extent directed by the Construction Project 
Manager, all of the right, title and interest of the Contractor under the orders and subcontracts so 
terminated, in which case the Owner shall have the right, in its discretion, to settle or pay any or all 
claims arising out of the termination of such orders and subcontracts;

5. settle all outstanding liabilities and all claims arising out of such termination of orders and subcontracts, 
with the approval or ratification of the Construction Project Manager, to the extent it may require, which 
approval or ratification shall be final for all the purposes of this clause;

6. transfer title and deliver to the entity or entities designated by the Owner, in the manner, at the times 
and to the extent, if any, directed by the Construction Project Manager, and to the extent specifically 
produced or specifically acquired by the Contractor for the performance of such portion of the Work as 
had been terminated:
(1) the fabricated or unfabricated parts, Work in process, partially completed supplies and 

equipment, materials, parts, tools, dies, jigs and other fixtures, completed Work, supplies and 
other material produced as part of, or acquired in connection with the performance of, the 
Work terminated by the Notice of Termination, and

(2) the completed or partially completed plans, drawings, information and other property related 
to the Work;

7. use its best efforts to sell, in the manner, at the times, to the extent and at the price or prices directed 
or authorized by the Construction Project Manager, any property of the types referred to in 
Subparagraph 13.5.1.6; provided, however, that the Contractor:

       (1) shall not be required to extend credit to any buyer, and
   (2) may acquire any such property under the conditions prescribed by and at a price or prices 

approved by the Construction Project Manager; and provided further that the proceeds of any 
such transfer or disposition shall be applied in reduction of any payments to be made by the 
Owner to the Contractor under this Contract or shall otherwise be credited to the price or cost 
of the Work covered by this Contract or paid in such other manner as the Construction Project 
Manager may direct;

8. take such action as may be necessary, or as the Construction Project Manager may direct, for the 
protection and preservation of the property related to this Contract which is in the possession of the 
Contractor and in which the Owner has or may acquire an interest.

13.5.2 The Contractor shall, from the effective Date of Termination until the expiration of three years after final 
settlement under this Contract, preserve and make available to the Owner, at all reasonable times at the office of the 
Contractor, but without direct charge to the Owner, all books, records, documents and other evidence bearing on the 
costs and expenses of the Contractor under this Contract and relating to the Work terminated hereunder, or, to the 
extent approved by the Construction Project Manager, photographs, micro-photographs or other authentic 
reproductions thereof.

13.5.3 In arriving at any amount due the Contractor pursuant to Paragraph 13.4, there shall be deducted:

1. all unliquidated advance or other payments on account theretofore made to the Contractor applicable 
to the terminated portion of this Contract;

2. any claim which the Owner may have against the Contractor;
3. such claim as the Construction Project Manager determines to be necessary to protect the Owner 

against loss because of outstanding or potential liens or claims; and
4. the agreed price for, or the proceeds of sale of any materials, suppliers or other things acquired by 

the Contractor or sold, pursuant to the provisions of Subparagraph 13.5.1.7, and not otherwise 
recovered by or credited to the Owner.

13.5.4 If the termination, pursuant to Paragraph 13.2, be partial, the Contractor may file with the Construction Project 
Manager a claim for an equitable adjustment of the price or prices specified in the Contract relating to the continued 
portion of the Contract (the portion not terminated by the Notice of Termination), and such equitable adjustment as may 
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be agreed upon shall be made in such price or prices.  Any claim by the Contractor for an equitable adjustment under 
this clause must be asserted within six months from the effective date of the Notice of Termination.

13.5.5 The Contractor shall refund to the Owner any amounts paid by the Owner to the Contractor in excess of costs 
reimbursable under Paragraph 13.4.

13.5.6 The Owner may, at its option and Contractor's expense, have costs reimbursable under Paragraph 13.4 audited 
and certified by independent certified public accountants selected by the Owner.

13.5.7 The Contractor shall be entitled to only those damages and that relief from termination by the Owner as 
specifically provided in Article 13.

END OF SECTION 
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REFERENCE:

"GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION," consist of the General Conditions of the 
Contract (Section 00 7000) and are further revised and supplemented by the provisions of these Supplementary 
General Conditions of the Contract, hereinafter called the "Supplementary General Conditions."  The General 
Conditions and the Supplementary General Conditions are applicable to all of the Work under this Contract and shall 
apply to the Contractor, and to all Subcontractors and Sub-subcontractors.

SUPPLEMENTS:

The following supplements modify, change, delete, or add to the General Conditions.

PUBLIC CONTRACTING PROVISIONS

In accordance with OAR 137-049-0200, the following contract provisions are required by Oregon law:

(1) Contractor shall make payment promptly, as due, to all persons supplying to the Contractor labor or materials 
for the performance of the work provided for in this agreement.  [ORS 279C.505(1)(a)]

(2) Contractor shall pay all contributions or amounts due the Industrial Accident Fund from the Contractor or 
Subcontractor incurred on the performance of the agreement.  [ORS 279C.505(1)(b)]

(3) Contractor shall not permit any lien or claim to be filed or prosecuted against the state or a county, school 
district, municipality, municipal corporation or subdivision thereof, on account of any labor or materials.  [ORS 
279C.505(1)(c)]

(4) Contractor shall pay to the Department of Revenue all sums withheld from employees under ORS 316.167. 
[ORS 279C.505(1)(d)]

(5) Contractor shall demonstrate that an employee drug testing program is in place.  [ORS 279C.505(2)]

(6) For demolition, Contractor shall salvage or recycle construction and demolition debris, if feasible and cost-
effective.  [ORS 279C.510(1)]

(7) For lawn and landscape maintenance, Contractor is required to compost or mulch yard waste material at an 
approved site, if feasible and cost-effective.  [ORS 279C.510(2)]

(8) If Contractor fails, neglects or refuses to make prompt payment of any claim for labor or services furnished to 
the Contractor or Subcontractor by any person in connection with the agreement as the claim becomes due, the proper 
office or officers representing the state or county, school district, municipality, municipal corporation or subdivision 
thereof, as the case may be, may pay such claim to the person furnishing the labor or services and charge the amount 
of the payment against funds due or to become due the Contractor by reason of this agreement. [ORS 279C.515(1)]

(9) If Contractor or a first-tier Subcontractor fails, neglects or refuses to make payment to a person furnishing labor 
materials in connection with the public improvement agreement within 30 days after receipt of payment from the 
contracting agency or a contractor, the Contractor or Subcontractor shall owe the person the amount due plus interest 
charges commencing at the end of the 10-day period that payment is due under ORS 279C.580 (4) and ending upon 
final payment, unless payment is subject to a good faith dispute as defined in ORS 279C.580.  The rate of interest on 
the amount due is nine percent per annum.  The amount of interest may not be waived.  [ORS 279C.515(2)]

(10) If Contractor or Subcontractor fails, neglects or refuses to make payment to a person furnishing labor or 
materials in connection with the agreement, the person may file a complaint with the Construction Contractors Board, 
unless payment is subject to a good faith dispute as defined in ORS 279C.580.  The payment of a claim in the manner 
authorized in this section does not relieve the Contractor or the Contractor’s surety from obligation with respect to any 
unpaid claims.  [ORS 279C.515(3, 4)]

(11) A person may not be employed for more than 10 hours in any one day, or 40 hours in any one week, except in 
cases of necessity, emergency or when the public policy absolutely requires it, and in such cases, except in cases of 
agreements for personal services as defined in ORS 279C.100, the employee shall be paid at least time and a half pay:
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(a)(i) For all overtime in excess of eight hours in any one day or 40 hours in any one week when the work week 
is five consecutive days, Monday through Friday; or
(a)(ii) For all overtime in excess of 10 hours in any one day or 40 hours in one week when the work week is 
four consecutive days, Monday through Friday; and
(b) For all work performed on Saturday and on any legal holiday specified in ORS 279C.540.
[ORS 279C.520 (1)]

(12) Employer must give notice in writing to employees either at the time of hire or before commencement of work 
on the agreement, or by posting a notice in a location frequented by employees, of the number of hours per day and 
days per week that the employees may be required to work. [ORS 279C.520 (2)]

(13) Contractor shall promptly, as due, make payment to any person, copartnership, association or corporation 
furnishing medical, surgical and hospital care services or other needed care and attention, incident to sickness or injury, 
to the employees of the Contractor, of all sums that the Contractor agrees to pay for the services and all moneys and 
sums that the Contractor collected or deducted from the wages of employees under any agreement for the purpose of 
providing or paying for the services.  [ORS 279C.530 (1)]

(14) All employers, including Contractor, that employ subject workers who work under this Contract in the State of 
Oregon shall comply with ORS 656.017 and provide the required Workers' Compensation coverage, unless such 
employers are exempt under ORS 656.126. Contractor shall ensure that each of its subcontractors complies with these 
requirements.  [ORS 279C.530 (2)]

(15) The specifications contain the existing state prevailing rate of wage and, if applicable, the federal prevailing 
rate of wage required under the Davis-Bacon Act (40 U.S.C. 276a) that must be paid to workers in each trade or 
occupation required for the public works employed in the performance of the agreement either by the Contractor or 
Subcontractor or other person doing or contracting to do the whole or any part of the work contemplated by this 
agreement.  [ORS 279C.830 (1)(a)]

(16) Workers shall be paid not less than the specified minimum hourly rate of wage in accordance with ORS 
279C.838 and ORS 279C.840.  Current prevailing wage rates can be viewed at 
http://www.oregon.gov/boli/WHD/PWR/Pages/pwr_state.aspx  [ORS 279C.830(1)(c)]

(17) The Contractor and every Subcontractor must have a public works bond filed with the Construction Contractors 
Board before starting work on the project, unless exempt under ORS 279C.836 (7) or (8).
(a) Contractor must have a public works bond filed with the Construction Contractors Board before starting work on the 
project, unless exempt under ORS 279C.836 (4), (7), (8), or (9).
(b) Contractor must require each Subcontractor to have a public works bond filed with the Construction Contractors 
Board before starting work on the project, unless exempt under ORS 279C.836 (7) or (8).
[ORS 279C.830 (2)]

(18) Contractor must include in each subcontract for property or services the Contractor enters into with a first-tier 
subcontractor, including a material supplier:
(a) A payment clause that obligates the Contractor to pay the first-tier subcontractor for satisfactory performance under 
the subcontract within 10 days out of amounts the District pays to the Contractor under the contract.
(b) A clause that requires the Contractor to provide a first-tier subcontractor with a standard form that the first-tier 
subcontractor may use as an application for payment or as another method by which the subcontractor may claim a 
payment due from the Contractor.
(c) A clause that requires the Contractor, except as otherwise provided in this paragraph, to use the same form and 
regular administrative procedures for processing payments during the entire term of the subcontract. A Contractor may 
change the form or the regular administrative procedures the Contractor uses for processing payments if the Contractor:

(A) Notifies the subcontractor in writing at least 45 days before the date on which the Contractor makes the 
change; and
(B) Includes with the written notice a copy of the new or changed form or a description of the new or changed 
procedure.

(d) An interest penalty clause that obligates the Contractor, if the Contractor does not pay the first-tier subcontractor 
within 30 days after receiving payment from the District, to pay the first-tier subcontractor an interest penalty on amounts 
due in each payment the Contractor does not make in accordance with the payment clause included in the subcontract 
as required above. 

http://www.oregon.gov/boli/WHD/PWR/Pages/pwr_state.aspx
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(e) A clause that requires the first-tier subcontractor to include, in all of the first-tier subcontractor’s subcontracts with 
each lower-tier subcontractor or supplier, payment and interest penalty clauses that conform to the standards of 
paragraphs (a)-(d) of this Section (18). [ORS 279C.580(3)]

(19) Contractor, or a first-tier subcontractor, is not obligated to pay an interest penalty if the only reason that 
Contractor or the first-tier subcontractor did not make payment when payment was due is that Contractor or the first-
tier subcontractor did not receive payment from the District or Contractor, as applicable, when payment was due. The 
interest penalty:

(a) Applies to the period that begins on the day after the required payment date and that ends on the date on 
which the amount due is paid; and
(b) Is computed at the rate of nine percent per annum. [ORS 279C.580(3)]

(20) A person claiming to have supplied labor or materials for the performance of the work under this contract has 
a right of action on Contractor’s payment bond only if the person gives written notice of the claim to Contractor and the 
District as provided in ORS 279C.605. [ORS 279C.605]

LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

In accordance with ORS 279C.525, the following is a list of federal, state and local agencies of which the Owner has 
knowledge that have enacted ordinances or regulations relating to environmental pollution and the preservation of 
natural resources that may affect the performance of the Work. 

1 Federal Agencies
Agriculture, Department of Forest Service
Soil Conservation Service
Defense, Department of Army Corps of Engineers
Energy, Department of Federal Energy Regulatory Commission
Environmental Protection Agency
Health and Human Services, Department of
Housing and Urban Development, Department of Solar Energy and Energy Conservation Bank
Interior, Department of

Bureau of Land Management
Bureau of Indian Affairs
Bureau of Reclamation
Geological Survey
U.S. Fish and Wildlife Service

Labor, Department of
Mine Safety and Health Administration
Occupation Safety and Health Administration

Transportation, Department of
Federal Highway Administration
Coast Guard

2 State Agencies
Agriculture, Department of Soil and Water Conservation Districts
Energy, Department of Environmental Quality, 
Department of Fish and Wildlife, Department of Forestry, Department of
Geology and Mineral Industries, 
Department of Human Services, 
Department of Insurance Division (Department of Consumer and Business Services)
Land Conservation and Development Commission
Parks and Recreation, 
Department of State Engineer, State Lands, Department of Water Resources 

Department
3 Local Agencies

City Councils
County Courts
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County Commissioners, Board of Design Commissions
Historical Preservation Commission
Planning Commissions

END OF SECTION
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PART 1 GENERAL

1.01 CONTRACT CONDITIONS

A. Work of this Section is bound by the General Conditions, Supplementary Conditions, and Division 
1 bound herewith in addition to this Specification and accompanying Drawings.

1.02 WORK INCLUDED

A. Provide survey work by an Oregon State registered land surveyor for the execution of Project.

1.03 RELATED WORK SPECIFIED ELSEWHERE

A.   Section 01 7839, Project Record Documents.

1.04 QUALITY CONTROL

A. Before starting work, the Contractor shall locate all general reference points. The Contractor shall 
employ a registered surveyor (licensed by the State of Oregon) to perform such work.  The 
Contractor shall take such steps as are necessary to prevent the dislocation or destruction of the 
reference points, and shall be responsible for the accuracy of the site and building layout and 
elevations for the work.

1.05 SURVEY REFERENCE POINTS

A. Existing Points:  See Drawings.
             B. Locate existing points prior to starting site work, and preserve during construction.
             C. Make no Changes to existing points without Owner and Architect approval.
             D. Notify Owner and Architect when any point is lost, destroyed or requires relocation.

1.06 PROJECT LAYOUT

             A. Establish existing control points.
B. Record benchmark locations with horizontal and vertical dimensions on Project Record Drawings.

             C. Using survey instruments, establish lines and levels for the following:
1. Stakes for grading, fill, and all earthwork. 
2. Building foundation, floor elevations and similar elements.    

D. Re-establish control points as required due to construction activity.

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

Not Used.

END OF SECTION
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PART 1 – GENERAL 

1.01 REQUIREMENTS INCLUDED
A. General Requirements.

B. Work Covered by Contract Documents.

C. Contractor Use of Premises.

D. Related Work by Owner.

E. Owner Furnished Products.

F. Contractor Designed Elements.

1.02 WORK COVERED BY CONTRACT DOCUMENTS

A. General

1. The Work shall be providing all supplies, tools, equipment, scaffolding, transportation, utilities, service, 
superintendence, labor, and the furnishing of all materials, items, and accessories needed for the Metolius 
Elementary School Improvements.

2. The intent of the Contract Documents is that a single Contractor completes the project including the furnishing 
of all supervision, material, labor and equipment to provide complete and operative systems.

3. All on-site work, including demolition, installation and final cleaning is required to be completed during the 
regularly scheduled hours.  Contractor is to coordinate work to accommodate the continuous operation of the 
adjacent streets and utilities, without interruption or hindrance.

B. Description

1. Jefferson County School District 509J:  The Project Consists of: ADA upgrades to Restrooms, new parent 
drop-off driveway and additional parking, HVAC controls, new fire alarm system, upgrades to the building 
electrical systems including switchgear and panelboards and roof repairs.

2. The Contractor shall provide for all scheduling, coordination, cutting and patching and all other items required 
by the contract Documents to complete the Work and provide complete operational systems.  

C. No officer or employee of Jefferson County School District 509J has any authority to place any 
interpretation, either verbal or written, upon the contents and description of work included in the 
Contract Documents.  

D. Prior to bidding, the Contractor shall visit the site and fully inform himself of the areas in which work 
is to take place, including the limits of area allowed for working conditions, the areas limited for access 
to the work, and the areas available for the delivery and storage of new material.  Access to each site 
is to be coordinated by, and at the convenience of, the Owner and the building occupants.  To arrange 
access to the site, please call 541-550-9431. :

E. The Contractor represents that he has carefully examined prior to bidding, all Contract Documents 
and site conditions, understanding the character, quality and quantity of work called for and all 
conditions of the contract.

1.03 CONTRACTOR'S USE OF PREMISES

A. The Contractor's work limits are as indicated on the Drawings.

B. Contractor shall limit his use of premise for Work and for storage to allow for:

1. Owner occupancy and operations.
2. Public use.

3. Coordinated use of premises under direction of the Owner.
4. Full responsibility for protection and safekeeping of products under this 

Contract stored at Site.
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5. Moving stored products, under Contractor's control, which interfere with 
operations of Owner or separate Contractor.

6. Obtaining and paying for use of additional storage or work areas needed for 
operations.

7. Conformance to fire/life/safety requirements and fire equipment access.
8. Worker vehicle parking on-site.
9. Storage of all materials required for the project on-site.

C. Construction Operations:

1. Do not unreasonably encumber Site and Structure with materials or 
equipment.

2. Do not load structure with weight that will endanger structure.
3. Contractor shall direct all construction vehicle and delivery traffic along an access route as 

approved by the Owner.

1.04 EXCESSIVE NOISE

A. Minimize noise during working hours.  Notify Owner at least 24 hours prior to any necessary excessive 
noise.  Comply with Owner's instructions.

1.05 OWNERS SALVAGED MATERIALS

A. The owner may salvage selective items in good condition that are removed during the demolition phase.  
Contractor to schedule a pre-demolition walk-thru with the Owner, including the maintenance and 
technology departments, is to allow the Owner the opportunity to review demolished materials 
and equipment to determine which items are to be salvaged.

B. Contractor is to relocate salvaged items to an on-site storage location as directed by the Owner for 
reclamation by Jefferson County School District 509J.

C. Contractor is to dispose off-site all materials and equipment not selected by the Owner for salvage, in a 
manner approved and authorized by all State, County, City and all other Governing Agencies.

1.06 RELATED WORK BY OWNER OR OTHERS

A. NIC & OFOI Items:  If applicable, items designated on the Drawings and/or described in the Project 
Manual as "NIC" (Not in Contract) or "OFOI" (Owner Furnished and Owner Installed) are not included 
in the Contract.

B. Contractor's Responsibilities:

1. Designate delivery date for each portion of the Work in the Progress Schedule.
2. Storage of products if requested.
3. Coordinate installation with the Progress Schedule.
4. Provide all preparatory work necessary for proper installation including blocking and 
backing and finish work including caulking, grouting, furring, preparation of subfloors for finish 
flooring materials, and painting adjacent surfaces as required for NIC or OFOI equipment.

1.07 OWNER-FURNISHED PRODUCTS

A. OFCI Items:  If applicable, items designated on project Drawings and/or described as "OFCI" (Furnished 
by Owner and installed by Contractor).

B. Owner's Responsibilities for OFCI Equipment:

1. Arrange for delivery of shop drawings, product data, samples, manufacturer's instructions, 
and certificate to Contractor.

2. Deliver supplier's bill of materials to Architect for review.
3. Arrange and pay for delivery to site in accordance with Progress Schedule.
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4. Inspect deliveries jointly with Contractor.
5. Submit claims for transportation damage.
6. Arrange for replacement of damaged, defective, or missing items.
7. Arrange for manufacturers' field services; arrange for and deliver manufacturers' warranties 

and bonds to Contractor.

C. Contractor's Responsibilities:

1. Designate submittals and delivery date for each product in Progress Schedule.
2. Review shop drawings, product data, samples, and other submittals.  Submit to Architect 

with notification of any observed discrepancies or problems anticipated due to non-
conformance with Contract Documents.

3. Receive and unload products at site.
4. Inspect deliveries jointly with Owner, record shortages and damaged or defective items.
5. Handle products at site, including uncrating and storage.
6. Protect products from damage and from exposure to elements.
7. Coordinate, provide and install appropriate backing for connections.
8. Assemble, install, connect, adjust, and finish products as stipulated in respective specification 

sections.
9. Provide installation inspections required by public authorities.
10. Clean, repair, or replace items damaged by Contractor.
11.     Remove and dispose of crating and packing materials for Owner-furnished materials and    
equipment delivered to the site.

1.08 CONTRACTOR DESIGNED ELEMENTS

A. Where work of this Contract requires bidder design, comply with following requirements.

1. Submit Shop Drawings and Calculations to Architect for review.
2. Submit Shop Drawings and Calculations to City or County for approval and 
permits.
3. All Shop Drawings and Calculations shall be stamped by Registered Architect or 
Engineer licensed in State of Oregon.

1.09 EXISTING UTILITIES

A. Utilities of record are shown on the Drawings insofar as possible to do so.  These, however, are 
shown for convenience only and the Owner and Architect assume no responsibility for improper 
locations or failure to show utility location on the Drawings.  The Contractor is responsible for 
determining the location of all existing utilities (whether shown or not) prior to commencing work.  At 
Contractor's expense, immediately repair and restore operation of any utilities damaged during 
construction; conform to utility company's repair requirements.

1.10 OBJECTIONS TO APPLICATION OF PRODUCTS

A. All Contractors submitting a bid for this Project shall thoroughly familiarize themselves with specified 
products and installation procedures and submit to Design Consultant any objections (in writing) no 
later than seven (7) days prior to Bid Date.  Submittal of Bid constitutes acceptance of products and 
procedures specified.

1.11 MISCELLANEOUS

A. Work includes, but is not limited to:

1. Maintaining pedestrian and vehicular access to and around existing facilities.
2. Not encumbering site access with materials or equipment.
3. Obtaining and paying for use of additional storage or work areas needed for 
operations.
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4. Contractor is responsible for controlling dust, sedimentation, and erosion on site.  Wind born dust 
is to be controlled by continuous watering of disturbed ground.  Erosion and sedimentation control  

are to be provided in compliance with City of Madras ordinances and Department of  
Environmental Quality regulations.  Sedimentation is not allowed to leave the site.  Standing   
water is not to be allowed in such a capacity to hinder construction operations or emergency 

vehicle access and operations.

PART 2 – PRODUCTS 
Not Used

PART 3 – EXECUTION
Not Used

END OF SECTION
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PART 1  GENERAL

1.01 ALTERNATIVE BID ITEMS 

A. Alternates are described throughout the Contract Documents (Drawings and Specifications).  
Procedures for recording and noting alternate bid items are indicated in Sections 00 2113 and 00 
4100 of the General Conditions.  Contractor shall note description of alternate bid items and provide 
an individual separate price, which includes all costs necessary to add or deduct the cost of said 
bid item from the Base Bid price.  Both additive and deductive bid alternates are indicated on the 
Drawings and Specifications.

            B. The Owner reserves the right to accept any one, all, or none of the alternate bid items.  The 
determination of the lowest bonafide bid will include an evaluation of alternates to be accepted by 
the Owner.

            C. In preparing his price for each alternate bid item, the Contractor shall include all costs necessary 
to provide and install complete and in operating order in accordance with Contract Documents, and 
as indicated in the General Requirements and General Conditions, all component parts necessary 
to add or deduct each alternate bid item individually.

D. Bidding Requirements:

1. Refer to the Bid Form (Section 00 4100) to list all appropriate costs attributed to the 
alternates described in this section.

2. The alternate bid items are clearly described in the Contract Documents. It is the 
responsibility of the bidding Contractor to realize that described or inferred adjustments 
may be necessary due to the acceptance or rejection of alternate bid items. All alternate 
bids are to be complete bids.

3. Additive alternates are all inclusive of the additional work described.
4. Deductive alternates include all work necessary to provide and install materials necessary 

to finish the affected system or area.

             E. Following are the descriptions of the alternate bid items.  The Contractor shall note on the Bid Form 
clearly whether each individual item is additive or deductive in the space provided:

1.02 DESCRIPTION OF ALTERNATES

A. ALTERNATE NO. 1  - XXXXX

B. ALTERNATE NO. 2  - XXXXX

C. ALTERNATE NO. 3  - XXXXX

1.03 DESCRIPTION OF UNIT PRICES

Not Used

PART 2 PRODUCTS 

Not Used

PART 3 EXECUTION 

Not Used

END OF SECTION  



SECTION 01 2500 01 2500-1
SUBSTITUTIONS

JEFFERSON COUNTY SCHOOL DISTRICT 509J
Metolius Elementary School Improvements 01 2500-1

PART 1 - GENERAL    

1.01 RELATED REQUIREMENTS SPECIFIED ELSEWHERE 

A. Substitutions During Bidding:  Instructions to Bidders. 

B. Shop Drawings, Product Data, Samples: General Conditions and Section 01 3300. 

1.02 CONTRACTOR'S OPTIONS 

A. For products specified only by reference standards, select any product meeting standards, by any 
manufacturer. 

B. For products specified by naming several products or manufacturers, select any product and manufacturer 
named. 

C. For products specified “Basis of Design,” use the product specified or follow the procedure outlined below 
for approval of different products.

D. If products or manufacturers are not named in the specified sections, contractors shall follow the procedure 
outlined below for approval.

1.03 SUBSTITUTIONS 

A. During bidding, the Architect will consider requests for substitutions only when received on the form 
provided as pages 01 2500-3 & 4.  No request will be considered unless received seven (7) days prior to 
the time and date set for the receipt of bids.  Requests for substitutions after the bid date will be only 
considered if in conformance to specified section 01 2500-1.06. All Substitution Requests shall be 
submitted electronically.

B. In connection with the use of any substitute item approved by the Architect it shall be in the      
Contractor's responsibility to see that such items meet all space requirements, and that any alterations to 
connecting items necessitated by use of the alternate items are properly made, at no increase in cost to 
the Owner. 

C. Specific reference in the specifications to any article, device, product, materials, form or type of 
construction, etc., by name, make or catalog number, shall be interpreted as establishing a standard of 
quality and shall not be construed as limiting competition. 

D. In making request for substitution, Bidder/Contractor represents: 
1.  They have personally investigated proposed product or method, and determined that it is equal or 
superior in all respects to that specified. 
2.  They will provide the same guarantee for substitution as for product or method specified. 
3.  They will coordinate installation of accepted substitution into Work, making such changes as may 
be required for Work to be complete in all respects at no additional cost to Owner. 
4.  They waive all claims for additional costs or time extensions related to substitution which 

consequently becomes apparent. 
5.  They will reimburse Owner for review or redesign services associated with re-approval by 
authorities.

E. In order to allow the fullest competition, consistent with the Owner's interests, the Architect will give 
consideration, prior to submission of proposals, to requests for approval of products and materials 
competitive with and similar to those specified by proprietary name. 

F. To be considered and in order to facilitate review of requests for approval of substitutions for specified 
products or materials, all such requests shall be made in writing on the form included as a part of this 
section. 

G. Should any proposed product substitution require any redesign work to accommodate the substitute 
product, costs for such re-design work shall be included in the Bid amount and shall be paid to the Owner 
in the required re-design work.
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1.04 ARCHITECT’S OPTIONS

A. Architect will be sole judge of acceptability of any proposed substitution – unless products have been 
specifically designated as non-substitutable by the Owner. 

B. Only listed products in this Project Manual or approved substitutions may be used on Contract Work. 

C. Each request for substitution approval shall include: 

1.  Identity of product for which substitution is requested; include specification page and paragraph  
number. 

2.  Identity of substitution; include complete product description, drawings, photographs performance 
and test data, and any other information necessary for evaluation. 
3. Quality comparison of proposed substitution with specified product. 
4. Changes required in other work because of substitution.  
5. Effect on construction progress schedule. 
6. Cost comparison of proposed substitution with specified product. 
7. Any required license fees or royalties. 
8. Availability of local maintenance service. 
9. Source of replacement materials. 

1.05 DURING BIDDING PERIOD 

A. No request for substitution approval will be considered unless a written request in triplicate has been 
submitted on Standard Form bound hereinafter, and has been received by Architect seven (7) days prior 
to the time and date set for receipt of bids.  

B. Request submitted without self-addressed- and stamped envelope will not be individually acknowledged. 

1.06 AFTER CONTRACT AWARD 

A. Approval will be granted by the Owner only when: 
1. Specified product cannot be delivered without project delay, or 
2. Specified product has been discontinued, or 
3. Specified product has been replaced by superior product, or 
4. Specified product cannot be guaranteed as specified, or 
5. Product will not perform properly, or 

       6.      Specified product will not fit within designated space, or 
7. Specified product does not comply with governing codes or regulations, or 
8. Substitution determined by the Owner to be in his best interest. 
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TO: BBT Architects
1140 SW Simpson Ave, Unit 200
Bend, OR 97702

PROJECT NAME: Metolius Elementary School Improvements

We hereby submit for consideration, the following product instead of specified item for above project:

Section:  Paragraph:    

Specified Item

Proposed Substitution:

Attach complete dimensional information and technical data including laboratory tests, if applicable.

Include complete information on changes to Drawings and/or specifications, which proposed substitution will require for 
its proper installation.

Submit with request all necessary samples and substantiating data to provide equal quality, performance, and 
appearance to that which is specified.  Clearly mark manufacturer's literature to indicate equality in performance. 
Differences in quality of materials and construction shall be indicated.

The undersigned states that the following paragraphs, unless modified on attachments, are correct:

1. The proposed substitutions do not affect dimensions shown on drawings.

2. The undersigned will pay for changes to the building design, including engineering design, detailing and 
construction costs caused by the requested substitution.

3. The proposed substitution will have no adverse effect on other trades, the construction schedule, or specified 
warranty requirements.

4. Maintenance and service parts will be locally available for the proposed substitution.

5. The proposed substitution will have no effect on applicable codes.

6. The manufacturer's guarantee or warranties of proposed product is equivalent to; or exceeds that of the 
specified product.

7. Proposed substituted item will match all sizes, profiles, specifications and colors of item originally specified.

List of names and location of three similar projects on which product was used, date of installation, and Architect's name 
and phone number.

Project No. 1:
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Project No. 2:  

Project No. 3: 
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CERTIFICATION OF EQUAL FOR USE BY ARCHITECT:
PERFORMANCE AND
ASSUMPTION OF LIABILITY  Accepted       Accepted as Noted
FOR EQUAL PERFORMANCE Not Accepted Received Too Late

UNDERSIGNED ATTESTS THAT By:
        

FUNCTION AND QUALITY ARE Date:
           

EQUAL TO OR SUPERIOR TO Remarks:  
SPECIFIED ITEMS.

Submitted By:
            

Signature :  

Title:  

Firm:  

Address:  

Telephone:  

Date :  

Signature: __________________________________
Above signature must be by person having authority to 

legally bind his firm to the above terms.
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END OF SECTION
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1.01 GENERAL

A. In addition to requirements stipulated in General Conditions the following shall apply to 
this Contract:

1. In event that the Contractor or a Subcontractor, at any tier, determines that some 
portion of the Drawings, Specifications, or other Contract Document require 
clarification or interpretation, the Contractor shall submit a Request for 
Interpretation (RFI) to the Architect.

2. The RFI shall clearly and concisely set forth the issues for which the clarification 
or interpretation is sought, and why a response is needed. The RFI shall also set 
forth the Contractor's interpretation or understanding of the issues.

3. Prior to submitting a RFI from a Subcontractor, the General Contractor shall 
review the RFI for appropriateness and completeness and, if needed, obtain 
clarifications from the Subcontractor.

4. The Architect will review each RFI, and determine whether or not the document 
qualifies as a Request for Interpretation as defined below.  If the Architect 
determines that the document is not a legitimate RFI, it will be returned to the 
Contractor unreviewed as to content.

5. The Architect will respond to RFI's within 5 working days of receipt from the 
Contractor, unless a longer time will be required to provide an adequate 
response.  If a longer time is determined necessary, the Architect will, within 5 
working days, notify the Contractor of the anticipated response time.  An 
extension to the Contract Time will not be considered unless the Contractor 
submits a written request for extension to the Architect within 5 working days 
thereafter.

6. Unless specifically noted to the contrary, RFI responses from the Architect will 
not alter requirements of the Contract Documents. If the Contractor believes that 
an Architect's response does affect the Contract Sum or Contract Time, the 
Contractor shall, within 5 working days, submit a written notice to the Architect, 
stating proposed changes and documenting the reasons for such changes.  
Failure to give such notice shall waive the Contractor's right to seek additions to 
the Contract Sum or extensions to the Contract Time under the Changes Article 
of the General Conditions. 

1.02 UNACCEPTABLE RFI CLAIMS

A. The Owner will not authorize increases to the Contract Sum or extensions to the Contract 
Time caused by Contractor's additional field or office staffing, project delays, decreased 
labor productivity, etc. when such claims are caused by any or all of the following:

1. Project Communications:
a) Routine communications between the Owner, Architect, and Contractor, 

including correspondence, memos, field-reports, test-reports, telephone 
calls, faxed messages, E-mail, etc.

2. Substitution Requests:
a) Requests by Contractor to substitute products or methods of construction.
Shop Drawings & other Submittals:
a) Contractor prepared drawings, product data, samples, etc. submitted for 

Architect's review to ascertain that Contractor clearly understands 
Project design intent and Contract Document requirements.

3. Value Engineering Requests:
a) Communications regarding Contractor-originated Value Engineering 

requests.
4. Non-conforming Work:
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a) Communications regarding Work that has not been performed in 
compliance with the Contract Documents.

5. Finding Existing Information:

a) Directing Contractor where to locate requested information within 
Drawings, Specifications, or other Contract Documents. 

1.03 REQUESTS

A. Requests may be submitted only when Requestor cannot obtain interpretations or 
information through research, Contract Documents review, or other reasonable means.

B. Requests shall include the following information:

1. Sequential Request Numbers
2. Sender's & Receiver's names, firm names, and related addresses
3. Request Issue Date
4. Requested Reply Date
5. Request Description
6. References & Attachments
7. Sender's Recommendations
8. Space for Receiver's Response 

C. Submissions of Requests shall be through the Electronic Management Procedures, 
Section 01 3000.

END OF SECTION
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PART 1 - GENERAL

1.1 RESPONSIBLE PARTIES

A. Immediately following Contract execution, Owner will and Contractor shall identify who, within 
their respective organizations, will be responsible for executing Change Orders. Architect, 
Contractor and Owner shall each separately maintain a log of all COR’s, RFP’s and RFI log, 
however, Contractor will maintain the official COR’s, RFP’s and RFI log.  

1.2 RELATED SECTIONS

A. General and Supplementary Conditions

B. Section 01 2500: Product Substitutions

C. Section 01 3000: Electronic Management Procedures

D. Section 01 3200: Construction Progress Schedules

E. Section 01 7800: Contract Closeout

F. Section 01 7839: Project Record Documents

1.3 DEFINITIONS

A. Proposal Request:

1. Means request from Architect to Contractor for changes to Contract sum and/or Contract 
Time for proposed changes to the Work.

B. Change Order:

1. See General Conditions.

C. Construction Change Directive:

1. Means written order to Contractor executed on AIA Form G713 or other similar form 
designated by the Owner, and signed by Owner and Architect, which amends Contract 
Documents as described, and authorizes Contractor to proceed with change affecting 
Contract Sum and/or Contract Time, for inclusion in subsequent Change Order. 

D. Architect's Supplementary Instructions

1. Means written order, instruction, or interpretation to Contractor, executed on AIA Form 
G710 or other similar form designated by Architect, and signed by Architect, which 
authorizes minor changes in Work not altering Contract Sum and/or Contract Time. 

E. Request for Interpretation (RFI):

1.  See Section 00 9300: Requests for Interpretation

1.4 OWNER OR ARCHITECT INITIATED CHANGES

A. Requests will include:

1. Detailed description of change, including change location and products. 
2. Supplementary or revised Drawings and Specifications.
3. When appropriate, projected time span for making change, and specific statement as to 

whether or not overtime work is authorized.
4. When appropriate, specific time period during which request price will be considered valid

B. Such request is for information only, and is not an instruction or authorization to execute the 
change or an order to stop Work in progress.

1.5 CONTRACTOR INITIATED CHANGES
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A. Requests shall include

1. Description of proposed change
2. Statement of reason for making change
3. Statement of effect upon Contract Sum and Contract Time
4. Statement of effect upon work of other Contractors
5. Statement of effect upon work by Owner
6. Documentation supporting any change to Contract Sum and/or Contract Time

1.6 CONSTRUCTION CHANGE DIRECTIVE

A. In lieu of Proposal Request, Architect may issue Construction Change Directive for Contractor 
to proceed with change for subsequent inclusion in future Change Order.

B. Directive will describe Work changes with attachments of revised Contract Documents defining 
details of change, and designating any changes in Contract Sum and/or Contract Time.

C. Owner and Architect will sign and date Construction Change Directive as authorization for 
Contractor to proceed with changes.

D. Upon receipt of the Construction Change Directive the Contractor shall proceed with the work 
as directed.

1.7 DOCUMENTATION OF PROPOSALS & CLAIMS

A. Support quotation for each Proposal with sufficient substantiating data to allow Architect to 
evaluate quotation.

B. When requested by Architect, submit the following Cost and Time data:  

1. Labor required
2. Equipment required
3. Products required

a. Quantity required
b. Purchase source
c. Unit cost

4. Credit for deleted Work, similarly documented
5. Overhead and profit
6. Justification for any change in Contract Time

C. Support each claim for additional cost, and for work done on time-and-material/force account 
basis with documentation as required for lump-sum proposal, plus the following information:

1. Name of Owner's authorized agent who ordered work, and date of order.
2. Dates and times of work performed, and by whom.
3. Time records, including summary of hours worked, and hourly rates paid.

D. Support all costs of Requests or Claims as outlined in Article 12 of the General Conditions of 
the Contract.

1.8 PREPARATION OF CHANGE ORDERS

A. Architect will prepare each Change Order.

B. Change Order Form:  AIA Document G-701.

C. Change Order will describe Work changes with attachments of any revised Contract 
Documents, which define Change details.

D. Change Order will adjust Contract Sum and/or Contract Time.
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1.9 LUMP-SUM/FIXED PRICE CHANGE ORDERS

A. Change Order contents will be based on, either:

1. Architect’s Proposal Request and Contractor's responsive Proposal as mutually agreed 
between Owner and Contractor.

2. Contractor’s Change Proposal as recommended by Architect, and as mutually agreed 
between Owner and Contractor.

B. Owner and Architect will sign and date Change Order as authorization for Contractor to proceed 
with Changes.

C. Contractor shall sign and date Change Order to indicate agreement with specified terms.

1.10 UNIT PRICE CHANGE ORDERS

A. Change Order contents will be based on, either:

1. Architect’s definition of required changes.
2. Contractor’s Change Proposal as recommended by Architect
3. Survey of completed work.

B. Unit Price amounts shall be, either:

1. Those stated in Agreement, if any.
2. Those mutually agreed upon between Owner and Contractor.

C. When quantities of Items affected by Change Order can be determined prior to start of work:

1. Owner and Architect will sign and date Change Order as authorization for Contractor 
proceed with changes.

2. Owner and Architect will sign and date Change Order to indicate agreement with 
specified terms.

D. When quantities of Items affected by Change Order cannot be determined prior to start of work:

1. Architect or Owner will issue Construction Change Authorization directing Contractor to 
proceed with change on basis of unit prices, and will cite applicable unit prices.

2. At change completion, Architect will determine work cost based upon agreed unit prices 
and quantities used.

3. Contractor shall submit documentation to establish quantities of units or each Item and 
any claim for change in Contract Time.

4. Owner and Contractor will sign and date Change Order to indicate their agreement with 
specified terms.

1.11 TIME & MATERIAL & FORCE ACCOUNT CHANGE ORDERS

A. Architect and Owner will issue Construction Change Authorization directing Contractor to 
proceed with changes according to the process defined in the General Conditions.

B. At Change completion, Contractor shall submit itemized accounting of change with supporting 
data as specified above in “Documentation of Proposals and Claims.”

C. Architect will determine allowable cost of such work, as provided in Contract Conditions.

D. Architect will sign and date Change Order to establish change in Contract Sum and/or Contract 
Time.

E. Owner and Contractor will sign and date change order to indication their agreement with 
specified terms.

1.12 CORRELATION OF CHANGE ORDERS WITH CONTRACTOR’S OTHER SUBMITTALS

A. Revise Schedule of Values and subsequent Request for Payment Forms to record each 
Change as separate item of work, and to record adjusted Contract Sum.
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B. Revise Construction Schedule to reflect each change in Contract Time.

C. Revise Sub schedules to show changes for other items of Work affected by Changes.

D. Upon completion of Change Order Work, record pertinent changes in Record Documents.

END OF SECTION
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PART 1 - GENERAL

1.01 RELATED SECTIONS

A. Section 00 7000: General Conditions

B. Section 00 7300: Supplementary Conditions

C. Section 01 1000: Summary of Work

D. Section 01 2973: Schedule of Values

E. Section 01 3100: Electronic Management Procedures

F. Section 01 7800: Contract Closeout

1.02 ANTICIPATED PAYMENT AMOUNTS

A. To assist Owner in establishing his Construction Financing and budget cash flows, the 
Contractor, prior to submitting his first Application for Payment, shall deliver to Architect a 
schedule of anticipated payment amount to be requested with each subsequent 
application.

1.03 FORMAT AND DATA REQUIRED 

A. Submit itemized applications typed on AIA Document G702, Application and Certificate 
for Payment, together with Continuation Sheets AIA Document G703 or similar form 
approved by the Architect.

1.04 PREPARATION OF APPLICATION FOR EACH PROGRESS PAYMENT

A. Application Form:

1. Fill in required information.
2. Fill in summary of dollar values to agree with respective totals indicated on Continuation 

Sheets.
3. Execute certification with signature of responsible officer of Contracting Firm.

B. Continuation Sheets:

1. Identify each major item of Work by number and title matching those listed in Table of 
Contents of this Project Manual.

2. Fill in scheduled Dollar Value for each Item.
3. Fill in Dollar Value in each Column for each scheduled Line Item when Work has been 

performed or Products stored.
4. Round off Values to nearest dollar.
5. List each Change Order, executed prior to date of submission, at end of Continuation 

Sheets.  Include Change Order Number and brief description.

1.05 SUBSTANTIATING DATA

A. Submit, when requested by Architect, to justify Line Item amounts.

1.06 APPLICATION SCHEDULE

A. Refer to the General Conditions for schedule.

1.07 SUBMITTAL PROCEDURE
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A. Submit Applications for Payment to Architect at times stipulated.

B. Submit Application electronically.

C. When Architect finds Application properly completed and correct, he will transmit Certificate   
for Payment to Owner, with copy to Contractor.

PART 2 – PRODUCTS 

Not Used.

PART 3 – EXECUTION

Not Used.
 

END OF SECTION
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PART 1 - GENERAL

1.1 RELATED SECTIONS

A. Change Order Procedures:  Section 01 2663.

1.2 SCHEDULE FORMAT

A. Type Schedule on AIA Document G-703, Application for Payment, Continuation Sheet or similar 
form approved by the Architect.

B. Forms can be obtained from:

1. AIA Service Corp., Publications Div., 1735 New York Avenue, Wahsington D. C. 20006.

2. Portland Chapter AIA Office, 403 NW 11th Avenue, Portland, Oregon 97209 (503-223-8757).

1.3 SCHEDULE HEADINGS

A. Identify each major Work Item by number and title.

B. Coordinate Headings with Construction Progress Schedule.

1.4 CONTENT

A. As basis for computing Progress Payment values, separately list installed value of each of the 
following:

1. Each major Work Item.

2. Each Subcontracted Work Item.  For each major Subcontractor, list products and operations 
of that Subcontract as separate Line Items.

3. Any Products to be stored, for which separate payments will be requested.

B. Include directly proportional amount of Contractor’s Overhead and Profit in each Component Listing.

C. Round off Values to nearest Dollar.

D. Sum of Values listed shall equal total Contract Sum.

1.5 SUBMITTAL REQUIREMENTS

A. Submit 3 copies of Schedule at least 5 days prior to first Application for Payment.

B. Form and content shall be acceptable to Architect.
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1.6 SUBSTANTIATING DATA

A. When requested by Architect, submit justifying Substantiating Data on Line Item Amounts in 
question.

END OF SECTION
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PART 1 – GENERAL  

1.01 DESCRIPTION        

A. Work included: 

1. In general, project meetings will be held weekly at the job site, or in a mutually agreed upon 
location, in accordance with a mutually acceptable schedule.  The Owner in conjunction with 
the Contractor will conduct project meetings throughout the construction period.

2. The purpose of the project meetings is to enable orderly review of progress during construction 
and to provide for systematic discussion and analysis of problems that might arise between 
the Owner, Architect and/or Contractor relative to execution of the Work.

1.02 RELATED SECTIONS

A. Section 01 3000:  Electronic Management Procedures

1.03 AUTHORITY DESIGNATION 

A. Persons designated by the Contractor to attend and participate in project meetings shall have all 
required authority to commit the Contractor to solutions as agreed upon in the project meetings. 

1.04 SUBMITTALS

A. Agenda Items: To the maximum extent possible, advise the Owner at least twenty-four (24) hours in 
advance of the project meeting regarding all agenda items to be discussed.

1.05 AGENDA        

A. Pre-construction Meeting 

1. The Owner in conjunction with the Architect will conduct this meeting within ten (10) days after 
date of Notice to Proceed with work at the Project Site.

2. Location: To be determined.
3. Attendance:

a. Owner and his representatives  
b. Architect and his Professional Consultants 
c. Contractor's Project Manager and Superintendent
d. Major Subcontractors 
e. Major Suppliers, as appropriate 
f. Others, as appropriate 

4. Suggested Agenda: 
a. Distribution (by Contractor) and discussion of: 

1) List of major Subcontractors and Suppliers
b. Critical Work sequencing 
c. Major Equipment deliveries and priorities 
d. Project Coordination 
e. Designation of responsible personnel 
f. Procedures and processing of: 

1) Field decisions                     
2) Proposal requests                     
3) Submittals                     
4) Change Orders                     
5) Applications for Payment   
6) Schedules and Reports  

g. Procedures for maintaining Record Documents 
h. Use of premises: 
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1) Office, work, and storage areas
2) Owner's requirements 

i. Construction facilities, controls, and construction aids 
j. Temporary utilities 
k. Safety and first aid- procedures 
l. Security procedures 
m. Housekeeping procedures

B. Project Meetings 

1. The Owner in conjunction with the Contractor will conduct weekly meetings at the Project Site, 
during the course of the installation, in the job trailer required under Division 01 5000, to 
coordinate the Work, answer questions, and resolve problems. 

2. Suggested Meeting Agenda: 
a. Attendees:

List of attendees and company they represent. 
b. Minutes Review:

Corrections, additions and/or deletions to previous minutes 
c. Outstanding Action Items:

Review of items not resolved from previous meeting 
d. Technical Concerns:

Discussion of technical aspects of the project including problems to be 
resolved under the following categories: 

Civil/Landscape
Mechanical
Electrical
Architectural
Technology/Data

e. As-builts Review:
Confirm results of the as-built- review 

f. Shop Drawings:
Confirm results of shop drawing review; list those not submitted by Contractor 
that are due and shop drawings not returned by Architects or Engineers. 

g. RFI's:
Confirm approved and outstanding RFI's.

h. RFP's:
Confirm approved and outstanding RFP's.

i. Schedule Review:
Confirm status of work, areas of concern and general status of work as of the 
meeting date.

j. Projection of Work:
Discussion of anticipated concentration of work for the next period.

k. Procurement:
Verify and update status of procurement activities.

l. Other Concerns:
Any other items to be discussed 

m. Review of all Action Items:
Each action item will be consolidated with item, action person responsible 
and date to be resolved.

n. Summary:
Confirmation of next meeting date, location and time, plus those requested 
to be in attendance.
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3. All items to be discussed shall be brought up at the time the appropriate agenda item is 
discussed.  All attendees shall familiarize themselves with the agenda and be prepared in 
advance with their items for discussion.

A.        Special Meetings:  The Owner may call special meetings at the project site or at other locations to coordinate 
the work, answer questions, and resolve problems. 

1.06 PREINSTALLATION CONFERENCES

A. When required in individual Specification Sections and/or as requested, convene pre-installation 
conference at work Site prior to commencing work of Section.

B. Require attendance of parties directly affecting, or affected by, work of specific Section.

C. Notify Architect four days in advance of meeting date.

D. Prepare agenda, preside at conference, record minutes, and distribute copies within two days after 
conference to participants, with electronic copy to Architect.

E. Review conditions of installation, preparation and installation procedures, and coordination with related 
work. 

1.07 MINUTES 

A. The Contractor will compile minutes of each project meeting and will distribute copies to all interested 
parties within seven (7) days after the meeting. Items in the minutes shall be numbered consecutively 
and grouped under divisions and sections.  Each item shall be carried forward until resolved. 

B. The minutes compiled by the Contractor will be the official record minutes and all clarifications and/or 
corrections shall be transmitted in writing to the Owner within fourteen (14) days of date of receipt of 
the minutes or unless noted during the next schedule meeting under the appropriate agenda item.  
Transmitted corrections shall be legibly submitted on company letterhead. 

C. One (1) bound volume of all minutes or access to them through the electronic management procedures 
shall be maintained by the Contractor in the job office until project completion.

PART 2 – PRODUCTS 

Not Used

PART 3 – EXECUTION 

Not Used

END OF SECTION
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PART 1 - GENERAL

1.01 SUMMARY

A. Construction Administration communication shall be transmitted to each project entity in 
electronic (PDF) format using construction management software, specifically designed for 
transmitting construction communications between project team members.

B. The intent of electronic communication is to increase collaboration, expedite the construction 
process by reducing paperwork, improving information flow, and decreasing turnaround time.

C. The Documentation created and tracked in the construction management software and 
transmitted electronically shall include the following:

1. RFI’s
2. ASI’s
3. APR’s
4. Change Orders
5. Submittals

Plans and specifications and any updates thereto will be reviewable within this system.

D. Definitions:

1. RFI – Request for Interpretation
2. GC – General Contractor
3. QC – Quality Control

1.02 PROCEDURES

A. RFI (Requests for Interpretation) Procedure – GC’s RFI’s will be reviewed via the construction 
management software website.  Subcontractors RFI’s will be reviewed by the GC before the 
Architect or Architect’s Consultants.  Once the GC review is complete, the GC will either 
respond with an answer or forward the RFI to the Architect for a formal response.  All responses 
to RFI’s will be emailed to the Contractor via (PDF) with a link to the construction management 
software website embedded in the (PDF) for reference.

B. Submittal Procedure – GC’s submittals will be reviewed via the construction management 
software website with the exception of physical samples.  The submittals will be posted on the 
website for the review.  Once the submittal review is completed by the GC, the GC will email the 
reviewed submittal via construction management software to the Architect for review.

1. Submittal Documents to be submitted via the construction management software for the 
Architect manual upload included but not limited to:

a. Design Document Submittals
b. Shop Drawings
c. Product Data
d. Warranty and Closeout Documentation

2. Submittals to be physically submitted include but are not limited to. Note that although 
these submittals are handled physically, their status will be tracked within the 
construction management software:

a. Product finishes and color selection samples
b. Product finishes and color verification samples
c. Finish/color boards
d. Physical samples of materials

3. Administrative Submittals to be created and submitted using the construction 
management software include but are not limited to:
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a. List of product substitutions.
b. List of contact personnel.
c. Notices for roadway interruption, work outside regular hours, and utility cut over’s.
d. Plans for safety, demolition, environmental protecting, and similar activities.
e. Quality Control Plan(s).
f. Daily Photographs.

4. Compliance Submittals to be created and submitted using the construction management 
software include but are not limited to:

a. Field Test Reports
b. Quality Control certifications
c. Manufacturer’s documentation and certifications for quality of products and 

materials provided.
d. Record and Closeout Submittals

C. Plans and Specifications along with Architects forms (APR’s, ASI, and CCDs) will be distributed 
via email from the construction management software website.  These documents will be openly 
available in a shared folder under the documents tab on the website to all contractors and 
Suppliers.

1.03 COSTS

A. All costs of construction management software services, throughout the complete project, will 
be included in the Bid Price.

1.04 AUTOMATED SYSTEM NOTIFICATION

A. Review comments made (or lack thereof) by any party via the construction management 
software shall not relieve the GC from compliance with requirements of the Contract 
Documents.  The GC is responsible for managing, tracking and documenting the Work to 
comply with the requirements of the Contract Documents.  Owner and Architect 
acceptance/review acknowledgement via automated system notifications extends only to the 
face value of the submitted documentation in question and constitutes validation of the GC’s 
specific submitted information only.

END OF SECTION
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PART 1 - GENERAL
1.01 GENERAL REQUIREMENTS

A. The work under this Contract will be planned, scheduled, executed and reported pursuant to the 
provisions of Article 4.10 of the General Conditions CONTRACTOR'S CONSTRUCTION 
SCHEDULE, and Article 4 of the Owner-Contractor Agreement ("Time and Commencement and 
Substantial Completion").

B. If the Contractor should desire or intend to complete the Work earlier than any required Milestone 
or Completion date, the Owner or Architect not be liable to the Contractor for any costs or other 
damages should the Contractor be unable to complete the Work before this earlier date.  The 
duties, obligations and warranties of the Owner to the Contractor shall be consistent with and 
applicable only to the completion of the Work on the Milestone and Completion dates required in 
the Owner-Contractor Agreement, unless Owner and the Contractor otherwise agree in writing.

1.02 CONSTRUCTION SCHEDULE - BAR CHART

A. The Construction Schedule shall be in the form of a bar chart and shall consist of horizontal lines, 
or bars, plotted along a daily time scale. The time-scale shall indicate all required Milestone and 
Completion dates as set forth in the Owner-Contractor Agreement.  The horizontal bar(s) shall 
indicate the start and finish dates as well as the total time period of performance for each activity.  
The Contractor shall arrange the chart so as to show the activities which are necessary to fulfill 
each and every Milestone and Completion date requirement.

1.03 POST AWARD ACTIVITIES

A. The Contractor shall perform the following immediately after receipt of the Notice to Proceed:

1. Prepare a detailed Construction Schedule that represents the Contractor's best judgment 
on how he shall prosecute and complete the Work in compliance with the Contract 
Milestone Dates and any Specific Dates stipulated in the Supplementary Conditions.

B. Within (10) calendar days following Notice to Proceed, submit to the Owner and Architect a draft of 
the Construction Schedule for review and comment.  Before the first Application for Payment, the 
Contractor shall submit to the Owner and Architect a Schedule of Values allocated to various 
portions of the Work, prepared in such form and supported by such data to substantiate its accuracy 
as the Owner and Architect may require.  This schedule, unless objected to by the Owner or 
Architect, shall be used as a basis for reviewing the Contractor's Applications for Payment. 

C. The Construction Schedule shall indicate completion date for the project that is not later than the 
project's required completion date.  All activity durations shall be given in calendar days.

D. It is to be understood and agreed by the Contractor is an estimate to be revised from time to time 
as progress proceeds, and that the Owner does not guarantee that Contractor can start work 
activities on the start dates or complete work activities on the finish date shown in the schedule, or 
as same may be updated or revised; nor does the Owner guarantee that Contractor can proceed 
at all times in the sequence established by said schedule.

E. The Owner and Architect will review the Contractor's Schedule.  If required, a meeting will be held 
between the Owner and the Contractor to resolve any conflicts between the Contractor's schedule 
and the overall Project Construction.  The Contractor shall revise his schedule as required by the 
Owner to support the Project Construction and shall submit his revised schedule to the Owner and 
Architect within five (5) days for final review and approval.

F. The Contractor is required to adhere to the Milestone Dates as set forth in the Bid Form.

1.04 RECOVERY SCHEDULE
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A. Should any conditions exist, such that certain activities shown on the Contractor's Detailed 
Construction Schedule fall behind schedule to the extent that any of the mandatory Milestone Dates 
or Completion Dates are in jeopardy, the Contractor shall be required to, at no cost to the Owner, 
prepare and submit to the Owner and Architect, a supplementary Recovery Schedule, in a form 
and detail appropriate to the need, to explain and display how he intends to reschedule those 
activities to regain compliance with the Detailed Construction Schedule during the immediate 
subsequent pay period.

B. The Contractor, Owner and Architect shall do the following after determination of the requirement 
for a Recovery Schedule:

1. Within three (3) calendar days, the Contractor shall present to Owner and Architect the 
Recovery Schedule.  The Recovery Schedule shall represent the Contractor's best 
judgment as to how he shall reorganize his work so that he may return to the approved 
Construction Schedule within the immediate subsequent pay period.  The Recovery 
Schedule shall be prepared to a similar level of detail as the Construction Schedule.

C. Five (5) calendar days prior to the expiration of the Recovery Schedule, the Owner, Architect and 
the Contractor will meet at the job site to determine whether the Contractor has regained 
compliance with the Construction Schedule.  At the direction of the Owner, one of the following will 
happen:

1. If, in the opinion of the Owner, the Contractor is still behind schedule, the Contractor in 
conjunction with the Owner and Architect will prepare another Recovery Schedule, at the 
Contractor's expense, pursuant with 2.02 (B) of this Section, to take effect during the 
immediate subsequent pay period.

2. If, in the opinion of the Owner, the Contractor has sufficiently regained compliance with the 
Construction Schedule, the use of the Construction Schedule will be resumed.

1.05 FLOAT TIME

A. Float or slack time is not for the exclusive use or benefit of either the Contractor or the Owner.  
Contractor's work shall proceed according to start dates, and the Owner shall have the right to 
reserve and apportion float time according to the needs of the project.  The Contractor 
acknowledges and agrees that actual delays, effecting paths of activities containing float time, will 
not have any affect upon Contract Completion times, providing that the actual delay does not 
exceed the float time associated with those activities.

B. Extensions of time will be granted only to the extent that the activity or activities affected exceed 
the total float or slack along the path of activities affected at the time of Notice to Proceed of a 
Change Order or the commencement of any delay or condition for which an adjustment is 
warranted under the Contract Documents.

1.06 COORDINATION

A. The Contractor shall coordinate his work with activities of the Owner and shall cooperate fully with 
the Owner in maintaining orderly progress toward completion of the work as scheduled.  The 
Owner’s decisions regarding priority between the Contractor's work and the activities of the Owner 
at the site shall be final and shall not be cause for extra compensation or extensions of time, except 
where extensions of time is granted because of delay for which Contractor is otherwise entitled to 
an extension of time under the Contract Documents.

PART 2   PRODUCTS

Not Used.
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PART 3   EXECUTION

Not Used.

END OF SECTION
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PART 1 – GENERAL 

1.01 DESCRIPTION  

A. Submit to the Architect shop drawings, product data and samples required by Specifications 
Sections or as specifically requested by Owner or Architect.

B. The Contractor shall prepare and submit with the Construction Schedule, an incorporated 
schedule listing dates for submission and approval times allowed for all required shop drawings, 
product data and samples, tied into Construction Schedule with appropriate logic.

1.02  RELATED SECTIONS               

A. Section 01 3000:  Electronic Management Procedures

B.  Section 01 3200:  Schedule and Reports  

C.  Section 01 7800:  Contract Closeout:  Record Documents         

1.03 SHOP DRAWINGS        

A. Original drawings, prepared by Contractor, subcontractor, manufacturer, supplier or distributor, 
which illustrate some portion of the Work showing fabrication, layout, setting or erection details. 

B. Shop drawings shall be prepared for this particular project.  Drawings prepared specifically for 
other projects and revised for this project will be rejected.

C. When necessary, base shop and setting drawings upon actual measurements taken at site and 
other job conditions.  Show any variations and revisions to Contract Documents that are 
necessary for proper installation of work.  Fabrication or installation of work shall not be started 
until shop or setting drawings have been checked and returned with "furnish as submitted" or 
"furnish as corrected" indicated by Architect.  

D. Identify details by reference to sheet and detail numbers shown on Contract Drawings.

E. Submit shop drawings, required by Contract Documents for execution of the Work, to the 
Architect no later than 15 days prior to contemplated or actual need in shop or at site, and earlier 
where more time may be required for review and/or procurement by Contractor.

F. Provide shop drawings with cross-reference to drawing and detail numbers on Contract Drawings 
to facilitate review.

G.          Provide shop drawings which demonstrate to Architect that:

1. Contractor understands design concept of certain portions of Work.
2. Equipment and material to be provided meet design and technical requirements of 

Contract Documents.
3. Methods of fabrication and installation.

H. After review, reproduce and distribute in accordance with Article on Procedures above and for 
Record Documents described in Section 01 7839.

1.04 PRODUCT DATA        

A. Manufacturer's standard schematic drawings:             

1. Modify drawings to delete information, which is not applicable to project.   
2. Supplement standard information to provide additional information applicable to project.

B. Manufacturer's catalog sheets, brochures, diagrams, schedules, performance chart, illustrations 
and other standard descriptive data. 

1. Clearly mark each copy and identify pertinent materials, products or models.   
   2. Show dimensions and clearances required.     
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3. Show performance characteristics and capacities. 
4. Show wiring diagrams and controls.    

C. Submit product data required by Contract Documents for execution of the Work, to the Architect 
no later than 15 days prior to contemplated or actual need in shop or at site, and earlier where 
more time may be required for review.

D. Provide product data with cross-reference to Specifications Section of Project Manual to facilitate 
review.

E.  Provide PDFs of product data to Architect/Engineer via electronic management procedures.

F. After review, distribute in accordance with Article on Procedures above and provide copies for 
Record Documents described in Section 01 7839 - Record Documents.

1.05 SAMPLES        

A. Physical examples to illustrate materials, equipment or workmanship and to establish standards 
by which completed work is judged. 

B.        Office Samples:  Of sufficient size and quantity to clearly illustrate:

1. Functional characteristics of product or material, with integrally related parts and 
attachment devices.           

2. Full range of color samples.          
3. Include identification on each sample, with full Project information.
4. Submit samples in ample time for review or selection, as applicable, so as to not delay 

Work.
5. Take into account delivery time of all manufactured items when submitting samples.

C. Submit samples of size and quantity specified, or, if not specified, of sufficient size and quantity 
to illustrate functional and aesthetic characteristics of Product, with integral parts and attachment 
devices.  Coordinate sample submittals for interfacing work. Submit samples of finishes from full 
range of manufacturers' standard colors, or in specified custom colors, textures, and patterns, for 
Architect's selection.

D.         Field Samples:

1. Construct each sample complete, including work of all trades required in finished Work.
2. A copy of each sample shall stay onsite for review by the Architect and Owner.

1.06 MANUFACTURER'S INSTRUCTIONS

A. When specified in individual specification Sections, submit manufacturers' printed instructions for 
delivery, storage, assembly, installation, start-up, adjusting, and finishing, for Product Data.

B. Identify conflicts between manufacturers' instructions and Contract Documents.

1.07 MANUFACTURER'S CERTIFICATES

A. When specified in individual specification Sections, submit manufacturers' certificate to 
Architect/Engineer for review, specified for Product Data.

B. Indicate material or product conforms to or exceeds specified requirements.  Submit supporting 
reference date, affidavits, and certifications as appropriate.

C. Certificates may be recent or previous test results on material or Product, but must be acceptable 
to Architect/Engineer.

1.08 REQUIRED SUBMITTAL QUANTITIES TO ARCHITECT AND OWNER

A.  Construction Schedule – Provide bond copies on paper no larger than 11x17”.  Provide one 
paper copy each to Owner and Architect plus electronic version.  
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B.  Shop Drawings – Provide drawings electronically unless specifically required by Mechanical and 
Electrical Sections. Submit Shop Drawings in accordance with Section 01 3000 Electronic 
Management Procedures. 

C.  Product Data – Submit Product Data in accordance with Section 01 3000 Electronic Management 
Procedures.

D.   Office Samples – See specific section covering product or material.

E.  Field Samples – See section covering specific system.

1.09 CONTRACTOR RESPONSIBILITIES        

A. Review shop drawings, product data and samples prior to submission. Contractor shall review 
and verify shop drawings, product data and samples prior to submission to Architect. Submittals 
will not be reviewed if Contractor has not reviewed and stamped the data for approval. 

B. Verify: 
1. Field measurements.           
2. Field Construction criteria.          
3. Catalog numbers and similar data. 

C. Coordinate each submittal with requirements of Work and Contract Documents. 

D. Contractor's responsibility for errors and omissions in submittals is not relieved by Architect's 
review.

E. Contractor's responsibility for deviations in submittals from requirements of Contract Documents 
is not relieved by Architect's review of submittals.  

F. Notify the Owner and Architect, in writing at time of submission, of deviations in submittals from 
requirements of Contract Documents.

G. Begin no work which requires submittals until return of submittals with Architect's stamp and 
initials or signature indicating review.       

H. After Architect's review, distribute copies.    

1.10 SUBMITTAL REQUIREMENTS        

A. Make all submittals far enough in advance of scheduled dates for installation to provide all 
required time for review, for securing necessary approvals, for possible revision and resubmittals 
and for placing orders and securing delivery.  Submission of all shop drawings shall be through 
the Contractor.

B. Unless otherwise specifically permitted by the Architect, make all submittals in groups containing 
all associated items.  Partial submittals will be rejected, unless prior accommodations have been 
made. 

C. Accompany submittals with transmittal letter, in duplicate, containing:         

 1. Date           
 2. Project title and number           
 3. Contractor's name and address       
 4. The specification section number of each shop drawing, product data and sample submitted. 
 5. Notification of deviations from Contract Documents. 

D. Submittals shall include a separate cover sheet attached to each copy containing the following 
information:           

1. Date and revision dates          
 2. Project title and number 
 3. The name of: 
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a.  Architect             
b.  Contractor               
c.  Subcontractor                
d.  Supplier                
e.  Manufacturer             
f.  Separate detailer when pertinent  

 4. Identification of product or material           
 5. Relation to adjacent structure or materials     
 6. Field dimensions, clearly identified as such    
 7. Specifications section number           
 8. Applicable standards, such as ASTM number or Federal Specification
 9. A blank space, for Architect review stamp

10. Identification of deviations form Contract Documents
11. Contractor's stamp, initialed or signed, certifying to review of submittal, verification of field 

measurements and compliance with Contract Documents. 

1.11 RESUBMITTAL REQUIREMENTS        

A. Shop Drawings: 

1. Revise initial drawings as required and resubmit as specified for initial submittal.  
2. Indicate on drawings any changes which have been made other than those requested by 

Architect.   
3. Product data and samples:  Submit new data and samples as required for initial submittal.     

1.12 ARCHITECT'S DUTIES 

A. Review submittals with reasonable promptness as mutually agreeable among the various parties. 

B. Review for:           

1. Design concept of project.
2. Information given in Contract Documents.           

C. Review of separate item does not constitute review of an assembly in which item functions. 

D. Affix stamp and initials or signatures certifying the review of submittal. 

E. Return submittals to Contractor for distribution. 

F. Send copy of reviewed item, to the Owner

G. The Architect or Owner may immediately reject any item without further review if it is not: 

1. Accompanied by a transmittal letter containing the required information.    
2. Stamped "approved" by the Contractor. 

H. The review will be for conformance to the design concept and compliance with information given 
in the Contract Documents.  The Architect will make notations directly on the electronic submittal.

I. The review is intended to foresee unacceptable products and to avoid the possibility of their 
rejection at the site.  The review shall not be construed as: 

1. Permitting a departure from the Contract Documents, unless specifically so noted.
2. Relieving the Contractor of the responsibility for errors or omissions. 
3. Acceptance of an assembly in which an approved item is a part.
4. Approval of variations from previously approved items.          
5. Approval of dimensions. 

J. The Architect will review all samples. Such review will be for appearance only.  Compliance with 
all other requirements is the responsibility of the Contractor. 
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K. Where the Contract Documents require the design of structural, mechanical or electrical systems 
or components of systems by a supplier, or where a Contractor initiates a change in the design 
of a system or component thereof, such systems or components shall be designed by a 
registered professional engineer and all calculations submitted to the Architect for his records, 
prior to starting fabrication or installation of the Work.  The Architect will not be responsible for the 
designs of such other professional engineers.   

1.13 VARIATIONS FROM CONTRACT DOCUMENTS        

A. If the Architect determines a variation from the Contract Documents is in the best interest of the 
Owner, and it does not involve change in the Contract price or item, the Architect with the Owner's 
concurrence, may permit such variation. 

B. Unless the Architect receives immediate written notification, he will assume the Contractor 
approves any variation shown. 

C. If the Contractor fails to mention variations from the Contract Documents, he will not be relieved 
of the responsibility for executing the Work in accordance with the Contract Documents. 

D. When a variation from the Contract Documents is permitted and such variation involves 
corresponding adjustment in an adjacent or related item, the responsibility for making and paying 
all costs for such adjustment rests with the Contractor requesting the original variation.   

PART 2 – PRODUCTS 

Not Used

PART 3 – EXECUTION 

Not Used

END OF SECTION
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PART 1 – GENERAL 

1.01 SUMMARY

A. Section Includes:

1. Quality assurance and control of installation.
2. References.
3. Field samples.
4. Mock-up.
5. Inspection and testing laboratory services.
6. Contractor's inspection and testing responsibilities.
7. Testing laboratory responsibility.
8. Owner's responsibility.
9. Manufacturers' field services and reports.

1.02 RELATED SECTIONS:
A. Section 01 3000: Electronic Management Procedures.
B. Section 01 3300 - Submittals: Submission of Manufacturers' Instructions and Certificates.
C. Section 01 6600 - Delivery, Storage and Handling.

1.03 QUALITY ASSURANCE/CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, Products, services, site conditions, and 
workmanship, to produce Work of specified quality.

B. Comply fully with manufacturer’s instructions, including each step in sequence.

C. Should manufacturer’s instructions conflict with Contract Documents, request clarification from 
Architect before proceeding.

D. Comply with specified standards as minimum quality for Work except when more stringent tolerances, 
codes, or specified requirements indicate higher standards or more precise workmanship.

E. Perform work by persons qualified to produce workmanship of specified quality.

F. Secure products in place with positive anchorage devices designed and sized to withstand stresses, 
vibration, physical distortion or disfigurement.

1.04 REFERENCES

A. Conform to reference standard by date of issue current on date of Contract Documents.

B. Obtain copies of standards when required by Contract Documents.

C. Should specified reference standards conflict with Contract Documents, request clarification for 
Architect before proceeding.

D. Contractual relationship of parties to Contract shall not be altered from Contract Documents by mention 
or inference otherwise in any reference document.

1.05 FIELD SAMPLES

A. Install field samples at site as required by individual specifications Sections for review.

B. Acceptable samples represent acceptable quality level for Work.

C. Where field sample is specified in individual Sections to be removed, clear area after field sample has 
been accepted by Architect.
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1.06 MOCK-UP

A. Contractor to construct a building mock-up large enough to provide and show all of the systems 
required as noted in individual sections.

1.
a. Roofing – valleys, eaves, fascia, gutters, downspouts and all associated flashings.
b. Windows and Storefronts – attachment methods, sill pans with end dams, flashings.
c. Weather Resistive Barriers – weather resistant barrier attachments, layering,   

fenestration flashing wraps.
B. Wood and Sheet Metal siding and trim.

C. Before installing portions of the Work where mock-ups are required, construct mock-ups in location 
and size indicated for each form of construction and finish required to comply with the following 
requirements, using materials indicated for the completed Work. The purpose of mock-up is to 
demonstrate the proposed range of aesthetic effects and workmanship.

D. Accepted mock-ups establish the standard of quality the Architect will use to judge the Work.

E. Room Mock-ups: Coordinate installation of materials, products, and assemblies as required in 
Specification Sections; finish according to requirements. Provide required lighting and any 
supplemental lighting where required to enable Architect to evaluate quality of the mock-up.

Notify Architect fifteen (15) working days in advance of dates and times when mock-ups will be 
constructed.

F. Tests will be performed under provisions identified in this section and individual product sections.

G. Assemble and erect specified items, with specified attachment and anchorage devices, flashings, 
seals, finishes.

H. Where mock-up is specified in individual Sections to be removed, clear area after mock-up has been 
accepted by Architect unless directed otherwise.

1.07 INSPECTION AND TESTING LABORATORY SERVICES

A. Owner will appoint, employ, and pay for services of independent firm to perform inspection and testing.

1.08 CONTRACTOR'S INSPECTION AND TESTING RESPONSIBILITIES

A. Cooperate with independent firm:

1. Furnish samples of materials, design mix, equipment, tools, storage and assistance 
as requested.
2. Provide access to work and manufacturer's operations.
3. Notify Architect and independent firm 24 hours prior to expected time for operations 
requiring services.
4. Make arrangements with independent firm and pay for additional samples and tests 
required for Contractor's use.
5. Furnish copies of mill test reports.
6. Furnish casual labor and facilities.

a. To provide access to work to be tested.
b. To obtain and handle samples at site.
c. To facilitate inspections and tests.
d. For laboratory's exclusive use for storage and curing of test samples.

7. Arrange with laboratory and pay for additional samples and tests required for 
Contractor's convenience.

A. Re-testing:
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1. Re-testing required because of non-conformance to specified requirements shall be performed by 
same independent firm on instructions by Architect. 

2. Should initial tests indicate non-compliance with Contract Documents, costs for both initial tests 
and subsequent re-testing occasioned by non-compliance, and all other related costs, including 
additional Architect's services made necessary by such failure will be charged to Contractor by 
deducting such costs from Contract Sum/Price.

B. Notification:  Contractor shall notify Testing Lab, Owner and Architect a minimum of 24 hours in 
advance of any operations scheduled for inspection and/or testing specified herein, to allow for 
laboratory assignment of personnel and scheduling of test.  Work requiring inspections and testing by 
testing laboratory will not be performed without their qualified technician on the job site.  If, after giving 
notice to the testing lab, the work requiring inspection and/or testing is not performed and the testing 
lab must make a second trip to the job site, the Contractor shall reimburse Owner for technician’s time 
and travel expense.  Where tests are required prior to Contractor starting work, Contractor shall 
arrange for testing far enough in advance so as not to delay the project or cause inconvenience to the 
testing lab.

C. Contractor's Responsibility: The testing laboratory service provided by the Owner shall not relieve the 
Contractor of his responsibility for compliance with the requirements of the Contract Documents.  
Testing laboratory services are provided for the sole and exclusive benefit of the Owner in monitoring 
the quality and performance of the Contractor's work.  Results of tests made by the Owner's testing 
laboratory will be made available to the Contractor and shall be a basis for rejection of nonconforming 
or defective work.  Additional tests/inspections required by the Owner shall not be the basis for any 
claim by the Contractor for additional- compensation.

1.09 TESTING LABORATORY RESPONSIBILITY

A. General:  Testing laboratory shall inspect, test and document work performed on this project as 
described hereinbefore.

B. Test Reports:  Promptly furnish test reports, via email, of materials and work tested to the Owner, 
Architect, Contractor, and Building Department.  Test reports shall include the name of the project, 
General Contractor, applicable Subcontractor, and Testing Laboratory, the locations, dates, and time 
samples were taken and tested, type of test, identification of sample, location in which the work sample 
was taken, record of weather conditions, evaluation of test results, conformance or non-conformance 
of test results with Contract Documents, name and signature of technician taking sample and 
performing tests, and any other information required by Architect.

C. Inspection Reports: Furnish inspection reports for each site visit documenting activities, observations, 
and inspections of work; include observations on weather conditions, time and date, conditions and/or 
status of the work being inspected, actions taken, and recommendations or evaluation of the work.  In 
addition to written reports, immediately notify Architect and Contractor of any portions of the work found 
to be in nonconformance with the Contract Documents.

D. Codes:  Conform to the requirements of the Oregon Structural Specialty Code (latest edition), Section 
306 and other applicable sections and the Oregon Structural Specialty Code standards, and any 
special requirements of the local Authority Having Jurisdiction (AHJ).

E. Limits of Authority:  Testing laboratory is not authorized to:

1. Release, revoke, alter or enlarge on requirements of the Contract Documents.
2. Approve or accept any portion of the work (as relates to the Contractor's obligation to 
conform to the Contract Documents.)
3. Perform any duties of the Contractor.



SECTION 01 4000 01 4000-4
QUALITY CONTROL

JEFFERSON COUNTY SCHOOL DISTRICT 509J
Metolius Elementary School Improvements 01 4000-4

1.10 OWNER'S RESPONSIBILITY:

The Owner shall not be held liable for the actions (or lack of action) of the testing laboratory(s).  The 
commencement of work by the Contractor shall indicate his understanding and agreement that all disputes or 
claims which may develop between the Owner's testing laboratory(s) and the contractor will be resolved directly 
between those two parties without involvement or responsibility on the part of the Owner, unless prior 
agreement is made in writing. Contractor shall advise the Owner of faulty inspections or tests performed by the 
testing laboratory but Owner shall not be held responsible for problems, damages, delays, replacement of 
defective work, etc. which may occur as result of the testing laboratory(s) faulty work in which case the 
Contractor's sole recourse shall be against the testing laboratory or other party at fault, but not against the 
Owner.  Nothing in these specifications shall be construed as preventing the Contractor from hiring a separate 
testing laboratory to perform testing laboratory services, however, the Owner's testing laboratory inspections 
and tests shall be the basis for acceptance or rejection of the work by the Owner unless such inspection or 
tests are proven to be in error.

1.11 MANUFACTURERS' FIELD SERVICES AND REPORTS

A. Submit qualifications of observer to Architect 30 days in advance of required observations.  Observer 
subject to approval of Architect and Owner.

B. When specified in individual specification Sections, require material or Product suppliers or 
manufacturers to provide qualified staff personnel to observe site conditions, conditions of surfaces 
and installation, quality of workmanship, start-up of equipment, test, adjust, and balance of equipment 
as applicable, and to initiate instructions when necessary.

C. Observers shall report observations and site decisions or instructions given to applicators or installers 
that are supplemental or contrary to manufacturers' written instructions.

D. Submit report within 30 days of observation to Architect for review.

PART 2 – PRODUCT 

Not Used

PART 3 – EXECUTION 

Not Used

END OF SECTION 
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PART 1 – GENERAL 

1.01 ABBREVIATIONS:

Not Used.

1.02 DEFINITIONS:

A. Certain terms used generally throughout the specifications (and drawings) are hereby defined as 
follows: 

1. Indicated: A cross reference to details, notes or schedules on the drawings, other paragraphs or schedules in 
the specifications, and similar means of recording requirements in the Contract Documents.  
Where terms such as "shown", "noted", scheduled", and "specified" are used in lieu of 
"indicated", it is for the purpose of helping the reader accomplish the cross reference, and no 
limitation of location is intended except as specifically noted. 

2. Directed, Requested, etc.: Unless otherwise explained, terms such as "directed", "requested", 
"authorized", "selected", "approved", "required, "accepted", and "permitted" mean "directed by 
the Architect", "requested by the Architect" , etc.  However, no such implied meaning will be 
interpreted to extend the Architect's responsibility into the Contractor's area of construction 
supervision.

3. Installer:  The person or entity engaged by the Contractor or his Subcontractor or Sub 
subcontractor for the performance of a particular unit of work at the project site, including 
installation, erection, application, and similar required operations.  It is a general requirement 
that Installers be recognized experts in the work they are engaged to perform-.

4. Approve:  Where used in conjunction with the Architect's or Engineer's response to requests, 
applications, inquiries, reports, and claims by the Contractor, the meaning of the term 
"approved" will be held to the limitations of the Architect's responsibilities and duties as 
specified in the General and Supplementary Conditions.  In no case will "approval" by the 
Architect be interpreted as an assurance to the Contractor that the requirements of the 
Contract Documents have been fulfilled. 

5. Furnish:  Except as otherwise defined in greater detail, the term "furnish" is used to mean 
"...supply and deliver to the project site, ready for unpacking, assembly and installation...". 

6. Provide: Except to the extent further defined, the term "provide" means to furnish and install, 
complete and ready for the intended use. 

7. Guarantee and Warranty:  "Warranty" is generally used in conjunction with products manufactured or 
    fabricated away from the project site, and "guarantee" is generally used in conjunction 
with units of work which require both products and substantial amounts of labor at the 
project site.  The resulting difference is that warranties are frequently issued by 

manufacturers and frequently supported (partially) by product guarantees from 
manufacturers. 

1.03 DRAWINGS, DIMENSION, AND MEASUREMENTS:

A. Where on any of the drawings a portion of the work is drawn out and the remainder is indicated in 
outline, the parts drawn out shall apply also to all other portions of the work. 

B. Wherever a detail is referenced and developed for a specific condition, same or similar detail shall 
apply to identical or similar conditions elsewhere on project even though not specifically referenced. 

C. Where the word "similar" occurs on the drawings, it shall be interpreted in its general sense and not as 
meaning identical, and all details shall be worked out in relation to their location and their connection 
with other parts of the work. 

D. The figured dimensions on the drawings or noted indicating dimensions shall be used instead of 
measurements of the drawings by scale, and shall be strictly complied with. 

E. No scale measurements shall be used as a dimension to work with except on "full size" drawings not 
dimensioned. 
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1.04 SPECIFICATION EXPLANATION:

A. The specifications are divided into Divisions and Sections for the convenience of writing and using.  
The titles of these are not intended to imply a particular meaning nor to fully describe the work of each 
division or section, and are not an integral part of the text which specifies the requirements.  The 
Architect is not bound to define the limits of any subcontract, and will not enter into disputes between 
the Contractor and his employees, including subcontractors.

B. These specifications are of the abbreviated, or "streamlined" type, and include incomplete sentences. 

C. Omissions of words or phrases such as "the Contractor shall" "in conformity therewith", "shall be", "as 
noted on the drawings", "according to the plans", "a", "an", "the", and "all" are intentional.

D. Omitted words or phrases shall be supplied by inference in the same manner as they are when a "note" 
occurs on the drawings. 

PART 2 – PRODUCTS 

Not Used.

PART 3 – EXECUTION 

Not Used.

END OF SECTION
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PART 1 –  GENERAL

1.01 PRELIMINARY WORK

A. Prior to the start of and during the course of the Work (above and below ground) the Contractor shall 
make a thorough survey of the entire work site to determine all potential hazards. Workmen shall be 
made aware of those hazards and shall be instructed in procedures and the use of equipment for their 
protection. The Contractor shall verify the location and condition ("live" or "dead") of all utilities on and 
near the work site and take precautions to protect his employees, the general public, and the property.

1.02 IMMINENT DANGER

A. The Contractor shall be wholly responsible for any accidents (including death) occurring at any time 
during the progress of the work and until the final acceptance of the work by the Owner which may 
happen to any of his workmen or those of any Subcontractor employed on the building or the Owner, 
Architect and their representatives, or for any damage or injuries (including death) which his work and 
operations may cause to the work being constructed, or to existing buildings, or to any tenants and 
occupants of the property, or of the adjoining properties, or to the public or to any public or private 
property.

1.03 SAFETY

A. The Contractor shall ensure that all employees, visitors, subcontractor's employees, and suppliers' 
employees, while on the work site, comply with the requirements of OSHA, these requirements and 
the safety precautions contained in the several Specifications Sections. The Contractor shall promptly 
and fully comply with, execute and , without separate charge thereof to the Owner, shall enforce 
compliance with the Occupational Safety and Health Act requirements. 

B. The Contractor shall immediately advise the Owner of inspections conducted by OSHA, at the work 
site, and shall transmit copies of citations and violations to the Owner and Architect.

1.04 SAFETY RESPONSIBILITIES
A. Contractor shall be responsible to:

1. Ensure compliance with these requirements, OSHA requirements, and other safety 
requirements.
2. Authorize immediate action to correct substandard safety conditions.
3. Review and act to ensure compliance with safety procedures with his supervisors, 
subcontractors, and suppliers.
4. Make through daily safety inspections of the work site and immediately act to 
eliminate unsafe acts and unsafe conditions.
5. Investigate work-site accidents and recommend immediate corrective action.
6. Assist in the preparation of accident investigation and reporting procedures.
7. Be responsible for the control, availability, and use of safety equipment, including 
employee personal protective equipment.

1.05 REQUEST FOR VARIANCES

A. Requests for variances to deviate from OSHA requirements must follow the current established 
procedures by that Agency.

1.06 FAILURE TO COMPLY

A. If the project is shut down due to the Contractor's failure to comply with the requirements of OSHA or 
other applicable safety requirements, no part of the time loss due to any such suspension of operations 
or stop orders shall be made the subject of a claim for extension of time or for increased cost or damage 
by the Contractor.

PART 2 –  PRODUCTS
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Not Used

PART 3 –  EXECUTION

Not Used

END OF SECTION
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PART 1 GENERAL

1.01 SUMMARY

A. Section Includes:

1. Temporary Utilities:  Electricity, lighting, heat, ventilation, telephone service, water and 
sanitary facilities.

2. Temporary Controls:  Barriers, enclosures and fencing, protection of the Work and water 
control.

3. Construction Facilities:  Access roads, parking, progress cleaning, and temporary buildings. 
4. Removal:  Utilities, facilities, and controls.

1.02 RELATED SECTIONS:
A. Section 01 5526: Traffic Control.
B. Section 01 7413:  Final Cleaning.

1.03 TEMPORARY UTILITIES

A. Temporary Electricity:  

1. Owner will provide electrical services from existing facilities OR Contractor will provide and 
pay for all required temporary power. 

2. Furnish and install as necessary temporary wiring, associated equipment and special power 
needs.  Upon completion of the work, remove all temporary wiring and equipment.

3. Furnish and install additional power distribution cords, area distribution boxes so located that 
the individual trades may use their own construction-type cords to obtain power and provide 
artificial lighting at all points where required by inspectors and for safety.

4. Ascertain where electrical service is available; provide required connections and extend 
system to work area as required.

5. Periodic lack of electrical power to all or portions of the building shall not be an allowable 
reason for schedule delay.

B. Temporary Lighting:

1. Provide and maintain lighting for construction operations to achieve minimum 
lighting level of 15-foot candles.  Provide additional lighting for finish work where and when 
needed, or as required by the Contract Documents.

2. Provide branch wiring from power source to distribution boxes with lighting conductors, pigtails 
and lamps as required.

3. Maintain lighting and provide routine repairs.

C. Temporary Heat:

1. Provide and pay for heat devices and heat as required to maintain specified 
conditions for construction operations.  Comply with codes, agencies, and regulations 
regarding usage of temporary space heaters.
2. Use of temporary individual propane heaters are not allowed to dry out or heat the 
building.

D. Temporary Ventilation:

1. Ventilate enclosed areas to:

a. Assist cure of materials.
b. Dissipate humidity.
c. Prevent accumulation of dust, fumes, vapors, or gases.
d. Provide local exhaust ventilation to prevent harmful dispersal of hazardous 

substances into atmosphere at all times.
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E. Temporary Telephone Service:

1. Provide telephone service to field office at time of project mobilization.
2. Maintain services from start of work through building occupancy.

F. Temporary Water Service:  

1. Water service will be available for contractor’s use at the building site OR Contractor will provide 
temporary water service on site.  Contractor shall be prudent about use and coordinate with building 
managers.  Contractors are required to provide their own means of water distribution to suit their 
requirements.  
          2.      Do not allow existing or new drains to become clogged with construction debris, plaster, paint, 
glues or other substances – either during the demolition phase or the new construction phase. 

        3. Contractor to provide water and water truck for dust control.

G. Temporary Sanitary Facilities:

1. Provide and maintain adequate number of required facilities and enclosures for use 
of all persons and trades employed on Work during construction period. 

a. Toilet facilities.
b. Washing facilities.

H. Temporary First Aid Facilities:  Provide adequate first aid facilities for construction personnel.

I. Temporary Fire Protection:

1. Take all precautions to prevent possibility of fire resulting from construction 
operations.  Particularly avoid hazardous accumulations of rubbish and unsecured flammable 
materials.
2. Provide emergency fire extinguishing equipment of adequate type and quantity, 
readily available and properly maintained.
3. Keep local Fire Department's telephone number prominently displayed near 
telephone.

1.04 TEMPORARY CONTROLS

A. Barriers and Fencing

1. Provide barriers to prevent unauthorized entry to construction areas and to protect 
existing facilities and adjacent properties from damage from construction operations.
2. Provide barricades and covered walkways required by governing authorities for public 
rights-ofway-.
3. Protect nonowned- vehicular traffic, stored materials, site and structures from 
damage.

4. Provide temporary commercial grade chain link fencing at the limits of construction for the 
duration of the project, until Project has been accepted or occupied by Owner. Maintain 
site fencing as needed and equip with vehicular gates with locks.

B. Water Control:

1. Grade site to drain. Maintain excavations free of water. Provide, operate, and 
maintain pumping equipment.
2. Protect site from puddling or running water.  Provide water barriers as required to 
protect site from soil erosion.
3. Exercise care in cleaning out equipment, etc., so as to prevent materials from 
clogging catch basins and yard drains.
4. Maintain during construction and leave all drainage items clean and in proper working 
condition.
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5. Maintain public streets daily.  Clean and remove any dirt, mud or debris.

C. Pollution Control:

1. Burning or burying of rubbish and waste materials on Site is prohibited.  Provide dump 
box for collection of waste materials.
2. Disposal of volatile fluid wastes (such as mineral spirits, oil or paint thinner) in storm 
or sanitary sewer systems is prohibited.

3. Keep Site and surrounding areas clear of accumulations of waste material and rubbish resulting 
from operations under this Contract.  Remove waste from Site immediately upon completion of Work.  
Do not allow any debris or rubbish to drift on to play fields or neighboring properties.

D.  Construction Waste Management

1. Prior to the start of construction, submit to the Owner a Construction Waste Management Plan 
(CWMP) that includes at a minimum:

1. A listing of materials or material categories that will be generated during demolition 
and construction and whether materials will be salvaged, recycled, or landfilled. 

2. The processes and procedures that the Contractor will implement to ensure 
construction waste will be diverted from the landfill to sources for reuse or recycling 
according to the CWMP.  

3. The records that will be kept tracking quantities by weight of material that is landfilled, 
salvaged, or recycled.

2. The Owner has established that this Project shall generate the least amount of waste possible and that 
processes that ensure the generation of as little waste as possible due to error, poor planning, 
breakage, mishandling, contamination, or other factors shall be employed.

3. Of the waste that is generated, as many of the waste materials as economically feasible shall be 
reused, salvaged, or recycled. Waste disposal in landfills or incinerators shall be minimized, thereby reducing 
disposal costs.

4. Salvage/Recycle Requirements: Salvage and recycle as much non-hazardous demolition and 
construction waste as possible.
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E. Protection of Installed Work:

1. Protect installed Work and provide special protection where specified in individual 
specification Sections.

2. Provide temporary and removable protection for installed products. Control activity in 
immediate work area to minimize damage.

3. Provide and maintain temporary shoring and lateral bracing of structure during erection to 
resist all loads including:
a. Wind
b. Seismic
c. Construction
d. Materials
e. Moving equipment

4. Do not remove temporary bracing and shoring until adequate permanent connections or 
structural elements are in final position and positively anchored.

5. Provide protective coverings at walls, projections, jambs, sills and soffits of openings
6. Protect finished floors, stairs and other surfaces from traffic, dirt, wear, damage or movement 

of heavy objects, by protecting with durable sheet materials such as Tyvek.
7. Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is 

necessary, obtain recommendations for protection from waterproofing or roofing material 
manufacturer.

8. Prohibit traffic from landscaped areas.

F. Vegetation Damage Control:

                       1. Protect all existing trees and vegetation to remain on site from foliage, trunk, and root 
            damage.
          2. Provide barricades and maintain same around all trees, shrubs or other landscaped  

areas adjacent to work of this Contract to protect such areas from damage of any 
nature caused by construction operations.

          3. Replace any plantings damaged or destroyed with plants of equivalent size, type and 
nature as approved by Architect.

G. Exterior Enclosures:

1. Provide temporary weather tight closure of exterior openings to accommodate acceptable 
working conditions and protection of Products, to allow for temporary heating and maintenance 
of required ambient temperatures identified in individual specification Sections, and to prevent 
entry of unauthorized persons.

2.          Provide access doors with self-closing hardware and locks.
3.          Provide temporary roofing as required.

H. Interior Enclosures:

1. Provide temporary partitions and ceilings as required to separate work areas from owner 
occupied areas, to prevent penetration of dust and moisture into Owner occupied areas, and 
to prevent damage to existing materials and equipment.

2. Construction:  Framing and reinforced polyethylene sheet materials with closed joints and 
sealed edges at intersections with existing surfaces in accordance with ASTM E90 (maximum 
Flame Spread Rating of 75) and in accordance with ASTM E84.

I. Security:

1. Provide security and facilities to protect Work from unauthorized entry, 
vandalism or theft.

2. Provide temporary locks at all exterior doors after building is enclosed.
3. Coordinate with Owner’s Security program.
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1.05 CONSTRUCTION FACILITIES

A. Access Roads

1. Construct and maintain temporary access to public thoroughfares to serve 
construction area.

2. Relocate as Work progress requires.  Provide detours necessary for 
unimpeded traffic flow.

3. Provide and maintain access to fire hydrants, free of obstructions.
4. Provide means of removing mud from vehicle wheels before entering streets.  

Any dirt, mud or other debris tracked onto streets must be removed immediately.
5. Provide barricades, warning signs, flagmen or other traffic regulators which 

may become necessary for protection of public, construction personnel and property.

B. Parking:

1. Arrange for temporary parking areas to accommodate construction 
personnel, project visitors and Owner's Employees.

2. When site space is not adequate, provide additional off-site parking as 
allowed by the local jurisdiction.

3.  Do not allow construction personnel vehicle or equipment parking on existing pavement.
4. Designate adequate parking spaces for the Owner and Architect and their representatives 

during on-site visits.

C. Project Identification:

1. Provide one 4 x 8 foot project sign of MDO exterior grade plywood and wood frame 
construction, painted with exhibit lettering by professional sign painter to Architect's design 
and colors. Design supports, framing and surfaces to resist a minimum of 50 mph wind 
velocity.

2. List title of project and logo, names of Owner, Architect, and Contractor as defined by the 
Architect's design.

3. Erect on the site at location established by the Construction Program Manager.
a. Comply with requirements of authorities having jurisdiction.
b. Obtain and pay for any required permits.

4. No other signs will be allowed without the Owner's permission except those signs required by 
law.

C. Field Offices and Sheds:

1. General: Furnish and install field office building(s) adequate in size and accommodation for all 
Contractor's offices, job site meetings, superintendent's office, supply room and tool room.

2. The Contractor will provide a conference room (200 square feet minimum) in Contractor’s 
trailer or in a separate job site trailer for use by the Architect and Owner and may be used to 
conduct job meetings.
For the duration of the project construction (Substantial Completion), provide this office and 
conference space with:
a. Adequate light, heating, air conditioning, ventilation and 110V electrical service.
b. A conference room table with 12 chairs, one 4' x 8' white marker board. 
c. Weekly clean trailer.
d. Contractor's copy machine.

3. The above referenced facilities shall be completed in total and fully operational for use not 
later than ten (10) days after mobilization by the Contractor.

4. Sheds: Provide the following facilities in temporary buildings used for material and equipment 
storage:
a. Ventilation: Where required for materials being stored.
b. Fire Extinguisher: One ABC type portable fire extinguisher.
c. Temperatures: As required for materials being stored.
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E. Temporary Vertical Transportation:

1. Provide and maintain all essential temporary vertical transportation for use of all persons and 
trades employed on Work during construction. Be responsible for all costs incurred.

1.06 AIR QUALITY DURING CONSTRUCTION

A. HVAC Protection

1. Protect all air handling and distribution equipment, and air supply and return ducting during 
construction.

2. Adequately cover and protect all exposed air inlets and outlets openings, grilled, ducts, 
plenums, etc. to prevent water, moisture, dust, and other contaminate intrusion.

3. Apply protection immediately after installation of equipment and ducting.
4. Ducting runs that require more than a single day to install be protected at the end of each 

day's work.

B. Source Control

                       1. Protect stored on-site or installed absorptive or porous materials such as batt insulation   and 
drywall from exposure to moisture.

                        2. Provide adequate ventilation of packaged dry products prior to installation. Remove from 
packaging and ventilate in s secure, dry, well-ventilated space free from strong contaminant 
sources and residues. Do not ventilate within limits of Work unless otherwise approved by the 
Architect.

C. Housekeeping

            1. Minimize accumulation of dust, fumes, vapors, or gases in the building.
            2. Suppress dust with wetting agents or sweeping compounds.
            3. Clean-up dust using a wet rag or damp mop.
            4. Increase the cleaning frequency when dust build-up is noted.

                        5. Remove spills or excess applications of solvent-containing products as soon as possible. 
Remove accumulated water and keep work areas as dry as possible.

                         6. Vacuum using HEPA filtered vacuum cleaners.
                        7. Store volatile liquids, including fuels and solvents, in closed containers and outside of the 

building when not in use.
                        8. Keep volatile liquid containers closed when the container is inside the building and not in use.

1.07 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary above grade or buried utilities, equipment, facilities, materials, prior to Substantial 
Completion inspection.

B. Clean and repair damage caused by installation or use of temporary work.

C. Restore Owner's property, and adjacent private and public property damages or used during construction, 
              to original condition. Restore permanent facilities used during 

construction to specified condition.

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

Not Used
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END OF SECTION
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PART 1 - GENERAL

1.01 DESCRIPTION OF THE WORK

A. The Contractor shall retain the responsibility for the traffic operations.  The Contractor shall 
cooperate with the Owner so that traffic flow is least impeded by the execution of the work under 
this Contract.  In the event of conflict, the Owner shall be the sole judge of the adequacy of the 
Contractor's protective measures to assure the flow of traffic.

B. The Contractor understands the special requirement of maintaining the Site and surrounding 
Facilities in full operation concurrent with the construction activity, and shall provide continuous and 
safe access by the Owner to all areas of the site not specifically designated for work by the 
contractor.  The Contractor's access shall be limited to the work, staging, delivery and parking areas 
indicated on the drawings unless otherwise authorized by the Owner.

C. Whenever the contractor's activity affects vehicular or pedestrian traffic the Contractor shall install 
and maintain lighted barriers, signals, separators, etc. for the safety of the public.

1.02 SUBMITTALS

A. Prior to starting any work the contractor shall submit to the Owner and Architect a detailed plan of 
his proposed method for controlling traffic.  The proposed traffic control plan shall show and 
describe the proposed locations and time durations covering the following:

1. Vehicular traffic routing.
2. Traffic blockage anticipated to be caused by the work under this Contract.

1.03 TRAFFIC MAINTENANCE FACILITIES

A. Other than as shown on the approved traffic control plans, at no time shall the contractor's 
operations interfere with the safe and orderly operation of Owner-occupied areas of the facility or 
the neighborhood.  Encroachment by the Contractor's operations will not be permitted.

B. For the duration of the Contract, the Contractor shall immediately repair or replace any and all 
appurtenances damaged or destroyed in the performance of work included herein.

C. Upon completion of the work, temporary traffic maintenance items furnished by the contractor shall 
remain his property and shall be removed from the site by the Contractor.

D. The Contractor shall utilize water application or other methods approved by the Oregon Department 
of Environmental Quality to control dust on access streets and the project site to the satisfaction of 
the Owner and Architect.  Power sweepers shall be used to clean streets of dirt along haul routes.

PART 2 – PRODUCTS

Not Used

PART 3 – EXECUTION

Not Used.

END OF SECTION 
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PART 1 - GENERAL

1.01 REQUIREMENTS

A. Provide for expeditious transportation and delivery of products to project site undamaged, on a 
schedule to avoid delay of the work.

B. Provide equipment and personnel at the site to unload and handle products in a manner to avoid 
damage to products.

C. Provide secure storage and protection for products to be incorporated into the work, and 
maintenance and protection for products after installation and until completion of the work.

1.02 ENERGY & ENVIRONMENTALLY SENSITIVE PRODUCTS

A. Prior to installation, Contractor shall submit MSDS (Material Safety Data Sheets) for all Paint, 
Adhesive, Sealant, Plywood, Particle Board, Carpet and other products which could negatively 
impact the Project environment.  Only those products that satisfy the Sustainable Design 
Requirements may be used in the Project Work.

1.03 DELIVERY

A. Arrange deliveries of products in accord with construction schedules and in ample time to facilitate 
inspection prior to installation.

B. Coordinate deliveries to avoid conflict with work and conditions at site.

1. Work of other contractors, or Owner.
2. Limitations of storage space.
3. Availability of equipment and personnel for handling products.

C. Deliver products in undamaged condition in original containers or packaging, with identifying labels 
intact and legible.

D. Partial deliveries of component parts of equipment shall be clearly marked to identify the 
equipment, to permit easy accumulation of parts and to facilitate assembly.

E. Immediately upon delivery, inspect shipment to assure:

1. Product complies with requirements of Contract Documents and reviewed submittals.
2. Quantities are correct.
3. Containers and packages are intact, labels are legible.
4. Products are properly protected and undamaged.  Minor damages may be repaired, 

provided the finish items are equal in all respects to new work.

1.04 PRODUCT HANDLING

A. Provide equipment and personnel necessary to handle products, including those provided by 
Owner, by methods to prevent soiling or damage to products or packaging.

B. Provide additional protection during handling as necessary to prevent scraping, marring, or 
otherwise damaging products or surrounding surfaces.

C. Handle products by methods to prevent bending or overstressing.

D. Lift heavy components only at designated lifting points.

1.05 STORAGE

A. Store products immediately on delivery, and protect until installed in the work.  Store in accord with 
manufacturer's instructions, with seals and labels intact and legible.

B. Store products subject to damage by elements in substantial weather-tight enclosures.
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1. Maintain temperatures within ranges required by manufacturer's instructions.
2. Provide humidity control for sensitive products, as required by manufacturer's instructions.
3. Store unpacked products on shelves, in bins, or in neat piles, accessible for inspection.

C. Exterior Storage:

1. Provide substantial platforms blocking, or skids to support fabricated products 4" above 
ground, prevent soiling or staining.

2. Cover products, subject to discoloration or deterioration from exposure to the elements, 
with impervious sheet coverings.  Avoid use of non-vented plastic or canvas shelters that 
could create humidity chambers.  Provide adequate ventilation to avoid condensation.

3. Store loose granular materials on solid surfaces such as paved areas, or provide plywood 
or sheet materials to prevent mixing with foreign matter.

a. Provide surface drainage to prevent flow or ponding of rainwater.
b. Prevent mixing of refuse or chemically injurious materials or liquids.

D. Arrange storage in manner to provide easy access for inspection.

1.06 MAINTENANCE OF STORAGE

A. Maintain periodic system of inspection of stored products on schedules basis to assure that:

1. State of storage facilities is adequate to provide required conditions.
2. Required environmental conditions are maintained on continuing basis.
3. Surfaces of products exposed to elements are not adversely affected.  Any weathering of 

products, coatings, and finishes is not acceptable under requirement of Contract 
Documents.

1.07 PROTECTION AFTER INSTALLATION

A. Provide protection of installed products to prevent damage from subsequent operations.  Remove 
when no longer needed, prior to completion of work.

B. Control traffic to prevent damage to equipment and surfaces.

C. Provide coverings to protect finished surfaces from damage.

1.08 DAMAGED PRODUCTS

A. Damaged or deteriorated materials shall be removed from the premises.  Replace materials that 
have been damaged.

PART 2 - PRODUCTS  

Not Used

PART 3 - EXECUTION 

Not Used

END OF SECTION
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PART 1 – GENERAL  

1.01 DEFINITION

A. “Cutting and Patching” is defined to include the cutting and patching of nominally completed concrete, steel, 
wood and miscellaneous metal structures; piping and pavement, in order to accommodate the coordination 
of WORK, or the installation of other facilities or structures or to uncover other facilities and structures for 
access or inspection, or to obtain samples for testing, or for similar purposes.

B. SECTION INCLUDES
1. Provide cutting, fitting and patching. The following are included:

a. Make component parts fit together.
b. Uncover work to provide for installation of out-of-sequence work.
c. Remove and replace new work not conforming to Project requirements.
d. Provide penetrations of nonstructural surfaces for installation of electrical conduits,  

plumbing, ductwork and other penetrations.
e. Restore the integrity of fire rated construction at cutting and patching work.

1.02 RELATED SECTIONS 

A. Section 01 1000:  Summary of Work    

B. Individual Specifications Sections:

1. Cutting and patching incidental to work of the Section.
2. Advance notification to other Sections of openings required in work of those Sections.
3. Limitations on cutting structural members.

1.03 SUBMITTALS 

A. Submit written request for cutting approval to Architect well in advance of any cutting which affects: 

 1. Work of Owner or any separate Contractor.
2. Structural value or integrity of any completed or existing work.
3. Waterproof value or integrity of any weather-exposed or moisture resistant work.
4. Efficiency, operational life, maintenance, or safety of any completed or existing work.
5. Visual qualities of any sight-exposed work. 

B. Request shall include: 

1. Project identification.
 2. Location and Description of affected work.

3. Necessity for cutting, alteration, or excavation.   
4. Effect on Owner's or separate Contractor's work.
5. Effect on structural or weatherproof integrity on completed or existing work.
6. Description of proposed work including: 

a. Extent of cutting, patching, alteration, or excavation.
b. Trades who will execute work.
c. Products proposed for use.
d. Extent of required refinishing. 

      7. Alternative to cutting and patching.
 8. Cost proposal, when applicable. 

C. Submit written notice to Owner and Architect designating date and time work will be performed.

PART 2 – PRODUCTS  

2.01 MATERIALS 

A. Products similar to those specified elsewhere in this Project Manual:
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 1. Follow those Specifications. 

B. Other Products: 

 1. Follow Architect's instructions. 

C. Change in Materials:

1. For any change in materials, submit request for substitution under provisions of Section 01 
2500.

PART 3 – EXECUTION  

3.01 EXTENT OF WORK

A. Perform all cutting, fitting, and patching, including attendant excavation and backfill, required to complete work 
or to:

1. Make work fit properly together.
2. Uncover work for installation of ill-timed work.
3. Remove and replace defective work and work not conforming to Contract Documents.
4. Remove samples of installed work for testing.
5. Provide penetrations through non-structural surfaces for mechanical and electrical work.

3.02 EXISTING CONDITIONS

A. Inspect existing conditions and identify work subject to damage or movement caused by proposed 
cutting and patching.

B. After uncovering work, inspect conditions affecting products installation or performance.

C. Report unsatisfactory and questionable conditions to the Owner and Architect in writing; do not 
proceed with work until Architect provides further instructions.

D. Beginning of cutting and patching implies acceptance of existing conditions.

3.03 PREPARATION  

A. Maintain adequate temporary support necessary to assure structural integrity of affected work; provide 
devices and methods to protect other portions of project from damage. 

B. Protect work exposed by cutting against damage and discoloration.

C. Provide protection from elements for areas which may be exposed by uncovering work; maintain 
excavations free of water.

3.04 PERFORMANCE 

A. Provide proper surfaces for repairs. 

B. Employ qualified installer or fabricator to perform cutting and patching of:

  1. Weather-exposed or moisture-resistant surfaces.
2. Sight-exposed finished surfaces. 

C. Restore cut or removed work with new products to provide work complete in accordance with Contract 
Documents.  At penetrations of fire-rated wall, ceiling, or floor construction, completely seal voids with 
fire-rated material, full thickness of the construction element.  Provide required fire-resistant rating.

D. Fit work air-tight to pipes, sleeves, ducts, conduits, and other surface penetrations.

E. Where patching occurs, refinish entire surface to provide even finish to match adjacent work as follows: 

1. Continuous surfaces:  refinish to nearest intersection.
2. Assemblies:  refinish entire un
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3.05 CUTTING STRUCTURAL FRAMING 

A. Exposed members, including any columns and posts: 

1. Not permitted, unless shown on Drawings or otherwise approved. 

3.06 CLEANING AND REPAIRING 

A. Including work of other Sections, clean, repair, and touchup, or replace when directed, products which 
have been soiled, discolored, or damaged by work of this Section. 

B. Remove debris from Project Site upon work completion or sooner, if required by Owner.

END OF SECTION 
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PART 1 GENERAL

1.01 GENERAL REQUIREMENTS

A. Work included: Throughout the construction period, maintain the project site where work is carried 
out in a standard of cleanliness as described in this section. 

B. Related work described elsewhere:  In addition to standards described in this Section, comply with 
all requirements for cleaning as described in other various Sections of these Specifications. 

1.02 QUALITY ASSURANCE

A. Inspection:  Conduct daily inspection, and more often if necessary, to verify that requirements of 
cleanliness are being met. 

B. Codes and Standards:  In addition to the standard described in this section, comply with all pertinent 
requirements of governmental agencies having jurisdiction. 

PART 2  PRODUCTS

2.01 CLEANING MATERIALS AND EQUIPMENT 

A. Provide all required personnel, equipment, and materials needed to maintain specified standard of 
cleanliness. 

PART 3  EXECUTION 

3.01 PROGRESS CLEANING 

A. General: 

1. Retain all stored items in an orderly arrangement allowing maximum access, not impeding 
drainage or traffic, and providing the required protection of materials. 

2. Do not allow the accumulation of scrap, debris, waste material, and other items not required 
for construction of this Work. 

3. Provide adequate storage for all items, awaiting removal from the job site, observing all 
requirements for fire prevention and protection of the ecology.

4. Comply with the cleaning requirements of other sections in the Project Manual.
5. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces and other closed 

and remote spaces prior to enclosing the space.
6. Broom and vacuum clean interior areas prior to the start of surface finishing and continue 

cleaning to maintain a dust-free space during the finishing operations.
7. Prior to painting, remove all dust accumulation on walls.

B. Site: 
1. Weekly, and more often if necessary, inspect all arrangements of materials stored on the 

site; restack, tidy, or otherwise service.  All arrangements to meet the requirements of 
paragraph 3.01, A.1. above. 

2. Maintain the site in a neat and orderly condition at all times to the satisfaction of the 
Construction Program Manager. 

3. Remove waste materials, debris, and rubbish from site periodically and dispose off-site.

3.02 DUST CONTROL 

A. Maintain continuous cleaning and wetting procedures to control dust pollution at project site and hauL 
routes as required by governing authorities and the Contract Documents.  Use power sweepers for 
street cleaning as necessary. Maintain dust control operations to prevent flying dust from leaving the 
project site.

B. Schedule cleaning so that resultant dust and contaminants will not fall on wet or newly coated 
surfaces. 
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C. Erect dust proof barriers at the interior of building to control the spreading of construction generated 
dust and debris to areas of the building not affected by renovation work.

D. Provide dampened or tacky walk-off mats at dust proof barriers that are also used to access other 
areas of the building to prevent tracking of dust and debris to areas of the building not affected by 
renovation work.  Provide progress cleaning as required.

3.03 CLOSEOUT CLEANING

A. Closeout cleaning shall be limited to those areas in which construction occurred and also the on-site 
sanitary facilities used by the contractor.  

B. Provide final cleaning of Work prior to Substantial Completion and Architect’s “Punch List.”  Employ 
experienced workers or professional cleaners for final cleaning.  Clean each surface or unit of 
work to condition expected from normal commercial building cleaning and maintenance program.  
Comply with manufacturer's recommendations. Complete following cleaning operations before 
requesting Owner review for Certification of Substantial Completion:

1. Clean equipment and fixtures to sanitary condition.
2. Replace filters of operating equipment.
3. Clean debris from roofs, gutters, downspouts, and drainage systems.
4. Clean mechanical and electrical equipment and spaces, including tops of pipes, ducts, 

equipment, etc.
5. Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels and other foreign 

matter from sight exposed interior and exterior surfaces.
6. Hose-clean exterior paved surfaces, rake clean other surfaces of grounds.
7. For all new exterior construction, power wash entire exterior of building to remove all dirt and 

dust - care shall be taken around new landscaping.
8. Final clean all glazing. Exterior glazing to be cleaned after building is power washed.
9. Re-clean areas or equipment, after final inspection, if dirtied as result of Contractor's work in 

preparing for final inspection or completion of punch list.  
10. Restore landscape damaged as a result of construction of this project including removal of 

ruts caused by vehicle traffic, removal of construction debris, replacement of damaged or 
contaminated soils and mulches, reseeding of damaged lawns, restoration of sidewalks or 
pathways damaged during construction and other landscaping repairs required as a result of 
construction activity as directed by the Owner’s Representative.

B. Removal of protection:  Except as otherwise indicated or requested by Owner, remove temporary 
protection devices and facilities which were installed during course of Work to protect previously 
completed Work during remainder of construction period or to protect public.

C. Compliance:

1. Comply with safety standards and governing regulations for cleaning operations.
2. Do not burn waste materials at Site.
3. Do not bury debris or excess materials on Owner's property.
4. Do not discharge volatile or other harmful or dangerous materials into drainage systems.
5. Remove waste materials from Site and dispose of in lawful manner.  

END OF SECTION 
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PART 1 GENERAL

1.01 SUMMARY

A. Section Includes:

1. Description of Requirements.
2. Closeout Procedures.
3. Record Document Submittals.
4. Closeout Cleaning.
5. Testing.
6. Operation & Maintenance Instructions.
7. Prerequisites to Substantial Completion.
8. Final Acceptance.
9. Evidence of Payments and Release of Liens.
10. Final Adjustment of Accounts.
11. Submittal of Statement of Compliance.
12. Submittal of Certification of No Asbestos.

1.02 RELATED SECTIONS

A. Section 01 1000 - Summary of Work.

1.03 DESCRIPTION OF REQUIREMENTS

A. Definitions:  Project Closeout is the terminology used to describe certain collective project 
requirements, indicating completion of Work, that shall be fulfilled near end of Contract time in 
preparation for Final Acceptance and occupancy of Work by the Owner, as well as final payment 
to Contractor and normal termination of Contract.

B. Time of Contract Closeout is directly related to "Substantial Completion"; therefore, time of 
closeout may be either single time period for entire Work or series of time periods for individual 
elements of Work that have been certified as substantially complete at different dates.  This time 
variation, if any, shall be applicable to other provisions of this Section.

1.04 CLOSEOUT PROCEDURES

A. Contractor will initiate the close-out period by providing a written statement to the Owner and 
Architect stating that the Contract Documents have been reviewed, Work has been inspected and 
approved by the Contractor, and that Work is complete in accordance with Contract Documents 
and ready for Architect's review.

B. Provide submittals to Architect that are required by governing or other authorities indicating that 
all work has been inspected and approved by the appropriate authorities.

C. Submit written request for Final Application for Payment identifying total adjusted Contract Sum, 
previous payments, and sum remaining due.

1.05 RECORD DOCUMENT SUBMITTALS

A. Submit Record Documents in accordance with Specification Section 01 7839.  

1.06 CLOSEOUT CLEANING

A. Complete closeout cleaning in accordance with Specification Section 01 7413.

1.07 TESTING – Unless specified elsewhere in these specifications, the following testing procedures will be 
followed:  
A. Operating equipment and systems shall be tested in presence of Owner to demonstrate compliance 

with specified requirements.

1. Notify Owner, in writing, seven (7) days prior to tests scheduled under requirements of this 
Section.
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2. Testing shall be conducted under specified design operating conditions as recommended 
or approved by Owner and Owner’s Representative.  

3. Provide copies of all test reports and records to Owner.

B. All elements of systems shall be tested to demonstrate that total systems satisfy all requirements 
of these Specifications.  Testing shall be accomplished on hierarchical basis.  Test each piece of 
equipment for proper operation, followed by each subsystem, followed by entire system, followed 
by inter-ties to other major systems.

C. All special testing materials and equipment shall be provided by Contractor.

D. Owner-Witnessed Contractor's Tests:

1. System shall be checked for proper installation, shall be adjusted, and shall be calibrated 
to verify that it is ready to function as specified.

2. All system elements shall be checked to verify that they have been installed properly and 
that all connections have been made correctly.

3. All discrete elements and sub-systems shall be adjusted and shall be checked for proper 
operation.

4. Operational Tests shall be complete prior to starting Functional Acceptance Tests.
5. Provide copies of all test reports and records to Owner.

E. Owner-Witnessed Functional Tests:

1. Objective of these tests is to demonstrate that system is operating and complying with 
specified performance requirements.

2. Owner-witnessed Functional Acceptance Test shall be performed on complete system.  
Each function shall be demonstrated to satisfaction of Owner on paragraph-by-paragraph 
basis of Contractor's written test procedure, developed to demonstrate conformance to 
requirements of Contract Specifications.

3. Functional acceptance test shall be witnessed and signed off by Owner upon satisfactory 
completion.

4. Actual testing program shall be conducted in accordance with prior approved procedures 
and shall be documented as required hereinafter.

5. Notify Owner at least two weeks prior to date of Functional Acceptance Test.
6. Test systems independent of, and prior to, tie into off-site systems.

F. Performance Period:

1. Upon successful completion of Owner-Witnessed Functional Test, Performance Period (30 
consecutive calendar days) shall commence on first day following performance test.  This 
period shall be completed prior to final acceptance of the project.  The commencement of 
the warranty period is scheduled from the beginning date of the performance period which 
has been successfully completed.  In event of failure to meet standard of performance 
during any initiated performance period, it is not required that one 30-calendar day period 
expire in order for another performance period to begin.  

2. If equipment or system operates so as to demonstrate continuing compliance with specified 
requirements for period of 30 consecutive calendars days from commencement date of 
performance period, it shall be deemed to have met standard of performance.  In addition, 
equipment or systems shall operate in conformance with all Contract Specifications and 
with Contractor's bid and published Specifications in effect on date Contract is executed, 
provided such specifications are equal to or better than specifications submitted with 
Contractor's bid.

3. Equipment shall not be accepted by Owner, and final payment shall not be made by Owner, 
until standard of performance is met.

4. Systems shall be first tested as independent building systems to meet the building 
substantial completion requirements followed by successful tests of systems tied into 
Owner's systems which include but are not limited to, one off-site security/alarm monitoring 
agency.
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G. Test Procedure Development and Test Documentation:

1. Within thirty (30) days after Award of Contract, Contractor shall prepare and submit to 
Owner’s Representative and to Owner for review, detailed descriptions of tests procedures 
which Contractor proposed to perform to demonstrate conformance of completed systems 
of instrumentation and controls to these Specifications.  

2. Decision of Owner’s Representative upon acceptability of test procedures shall be final.
3. Equipment shall not be accepted by Owner, and final payments shall not be made by 

Owner until standard of performance is met.

H. Operational Tests:

1. Contractor shall prepare checkoff sheet(s) for each system.  These checkoff and data 
sheets shall form basis for these operational tests and this documentation.

2. Each checkoff sheet shall cite following information and shall provide spaces for signoff on 
individual items and on completed systems by Owner and Owner’s Representative.
a. Project name.
b. For each element:  tag number, description, manufacturer and model number, 

installation bulletin, and specification sheet number.
3. Each Instrument Calibration sheet shall provide adequate information and space 

for signoff on individual items and on completed units by Contractor.

1.08 OPERATION & MAINTENANCE INSTRUCTIONS

A. INSTRUCTION OF OWNER'S PERSONNEL

1. After Substantial Completion and prior to Final Inspection or Full Acceptance of 
the Project, Contractor shall provide qualified personnel for conducting full 
operation and maintenance training and instructions in the operation, adjustment 
and maintenance of all operating equipment and systems to Owner's designated 
personnel; include all general, mechanical and electrical operating systems and 
equipment.  Provide a minimum of 40 hours of such training and instructions, 
conducted to Owner's satisfaction.   

2. Except as otherwise specified, arrange for each installer of work requiring 
continuing maintenance or operation, to meet with Owner's personnel, at project 
site, to provide basic instructions needed for proper operation and maintenance of 
entire work.  Include instructions by manufacturer's representatives where 
installers are not expert in the required procedures.    

3. Use operating and maintenance manuals as the basis for instruction.  Review 
contents of Manual with personnel in full detail to explain all aspect of operations 
and maintenance; include as a minimum record documentation, tools, spare parts 
and materials, lubricants, fuels, identification system, control sequences, hazards, 
cleaning and renewal of finishes, and similar procedures and facilities.

4. For operational equipment, demonstrate start-up, shut-down, emergency 
operations, noise and vibration adjustments, safety, economy/efficiency 
adjustments, and similar operations.  Review maintenance and operations in 
relation with applicable warranties, agreements to maintain, bonds and similar 
continuing commitments.

5. All equipment operation and maintenance instructions and training shall be video 
taped by the Contractor and the edited film delivered to the Owner.

6. For additional requirements for operations instruction, see respective Specification 
Sections.

1.09 PREREQUISITES TO SUBSTANTIAL COMPLETION

A. Complete following before requesting Architect's review for certification of Substantial 
Completion, either for entire Work or for portions of Work.  List known exceptions in request.

1. In progress payment request that coincides with, or is first request following date 
Substantial Completion is claimed, show either 100% completion for portion of 
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Work claimed as "substantially complete", or list incomplete items, value of 
incomplete Work, and reason for Work being incomplete.

2. Include supporting documentation for completing Work noted as incomplete as 
indicated in these Contract Documents.

3. Submit statement showing accounting of changes to Contract Sum.
4. Submit specific warranties, workmanship/maintenance bonds, maintenance 

agreements, final certifications and similar documents.
5. Deliver tools, spare parts, extra stock of material and similar physical items to 

Owner.
6. Complete start-up testing of systems, Performance Periods, and instruction to 

Owner’s operating and maintenance personnel.  Discontinue or change over and 
remove temporary facilities and services from Project Site, along with 
construction tools and facilities mock-ups and similar elements.

7. Complete final cleanup requirements, including touch-up painting of blemished 
surfaces.

8. Test fire and life safety systems in presence of Owner, Architect and 
City/County/State officials.

9. Obtain Approvals as required from Authorities Having Jurisdiction.
10. Complete major punchlist items.
11. Contractor shall submit copy of Contractor's Punchlist to Architect, clearly stating 

that building is ready for review with exception of items noted in Contractor's 
Punchlist.  

B. Review procedure:  Upon receipt of Contractor's request for review, Architect will either proceed 
with review or advise Contractor of unfulfilled prerequisites.

C. Following initial review, Architect will either prepare Certificate of Substantial Completion or will 
advise Contractor of Work that must be performed before Certificate will be issued.  

D. Results of completed review will form initial "punchlist" for final acceptance.

1.10 FINAL INSPECTION 

A. When Contractor considers Work complete, he shall submit written certification that: 

1. Contract Documents have been reviewed. 
2. Contractor has inspected Work for compliance with Contract Documents. 
3. Work has been completed in accordance with Contract Documents. 
4. The Project, properties, and streets are finally cleaned of debris and dirt caused by 

Contractor operations. 
5. Work is complete and ready for final inspection. 

B. Architect will inspect Work to verify completion status as soon as possible after receipt of 
Contractor's certification. 

C. Should Architect consider Work incomplete or defective: 

1. Architect will promptly notify Contractor and Owner in writing, listing incomplete or 
defective work. 

2. Contractor shall immediately remedy deficiencies, and send second written certification to 
Architect that Work is complete. 

3. Architect will reinspect Work. 

D. When Architect and Owner find Work acceptable under Contract Documents, they will jointly 
request Contractor to make closeout submittals. 

1.11 REINSPECTION FEES 
A. Should Architect or Engineer be required to make more than two Substantial inspections or one 

Final inspection due to Contractor's failure to correct specified deficiencies, the Contractor shall 
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bear all costs (including compensation for the Architect's, Engineer’s, and Construction Program 
Manager's additional services) made necessary thereby. 

1.12 EVIDENCE OF PAYMENTS AND RELEASE OF LIENS 

A. Contractor shall submit to the Owner the following: 

1. Contractor's Affidavit of Payment of Debt and Claims (AIA Documents G706, or similar 
form approved by the Owner).  

2. Contractor's Affidavit of Release of Liens (AIA Documents G706A or similar form 
approved by the Owner) including the following: 
a. Contractor's Release or Waiver of Liens. 
b. Separate releases or Waivers of Lien for each Subcontractor, supplier, and 

others with lien rights against Owner's property, together with list of those parties.

3. Consent of Surety to Final Payment. Contractor to provide AIA Document G707 or similar 
form.

B. Duly sign and execute all submittals, before delivery to Owner. 

1.13 FINAL ADJUSTMENT OF ACCOUNTS 

A. Submit final statement of accounting to the Owner, including the following: 

1. Original Contract Sum. 
2. Additions and deductions resulting from:

a. Previous Change Orders.                
b. Deductions for incomplete Work. (if any)  
c. Deductions for Liquidated Damages. (if any) 
d. Deductions for Reinspection Payments (if any) 

3. Total Contract Sum, as adjusted. 
4. Previous Payments 
5. Sum remaining due. 

B. The Owner will prepare and issue final Change Order, reflecting approved adjustments to 
Contract Sum not previously made by Change Orders. 

1.14 SUBMITTAL OF STATEMENT OF COMPLIANCE

A. Contractor shall complete and submit the Statement of Compliance form bound herein, prior to 
Final Payment.

1.14 SUBMITTAL OF CERTIFICATION OF NO ASBESTOS

A. Contract shall complete and submit the Certification of No Asbestos form bound herein, prior to 
Final Payment.

1.15 FINAL APPLICATION FOR PAYMENT 

A. Follow procedures specified in General and Supplementary General Conditions. 

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

Not Used
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STATEMENT OF COMPLIANCE

No payment shall not be made until the Contractor shall file with the Owner, prior to acceptance of the Work, a notarized 
Certification of Compliance in the following form:

* * * * * * * * * * 

The Contractor does hereby certify that all work has been performed and materials supplied in accordance with the 
drawings, specifications and Contract Documents for the above Work, and that:

No less than the prevailing rates of wages as ascertained by the governing body of the
Contracting agency has been paid to laborers, workmen and mechanics employed on this Work;

There have been no unauthorized substitutes of Subcontractors; nor have any subcontractors
been entered into without the names of the Subcontractors having been submitted to the Owner
prior to the start of such subcontracted work;

No subcontract was assigned or transferred or performed by any Subcontractor other than the
original Subcontractor, without prior notice having been submitted to the Owner together with
the names of all Subcontractors;

All claims for material and labor and other service performed in connection with these
specifications have been paid;

All monies due the State Industrial Accident Fund, the State Unemployment Compensation Trust
Fund, the State Tax Commission, Hospital Associates and/or others have been paid.

In WITNESS WHEREOF, the undersigned has signed and sealed this instrument this _______ day of

_______________________,2023.

Firm Name 

Signature    

Title            

 (Attest) 
 (SEAL IF BIDDER IS A CORPORATION)

As determined necessary, evidence of compliance may be required to be submitted with and made a part of this 
Certificate of Compliance.
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CERTIFICATION OF NO ASBESTOS

Final payment shall not be made until the Contractor shall file with the Owner, prior to acceptance of the Work, a 
notarized Certification of Compliance in the following form:

* * * * * * * * * * 

"TO THE BEST OF MY KNOWLEDGE NO ASBESTOS CONTAINING MATERIAL WAS USED IN THE 
CONSTRUCTION OF THIS PROJECT.  MATERIAL SAFETY DATA SHEETS WILL BE PROVIDED AS REQUESTED 
BY THE OWNER FOR ALL MATERIALS WHICH MAY BE QUESTIONED IN THE FUTURE."

In WITNESS WHEREOF, the undersigned has signed and sealed this instrument this
 day of , 2023.

Firm Name

Signature

Title

(Attest)

(SEAL IF BIDDER IS A CORPORATION)

As determined necessary, evidence of compliance may be required to be submitted with and made a part of this 
Certificate.

END OF SECTION
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PART 1  GENERAL

1.01 SUMMARY

A. SECTION INCLUDES:

1. Forms of Submittal
2. Operation Instruction and Maintenance Manual

1.02 RELATED SECTIONS

A. Section 01 7800: Contract Closeout

1.03 GENERAL REQUIREMENTS

A. DESCRIPTION

1. Coordinate related requirements specified in other parts of the Project Manual.
2. Compile product data and related information appropriate for Owner's maintenance 

and operation.
3. Prepare operating and maintenance data specified in this Section and referenced in 

other Sections.
4. Prior to Owner's acceptance, instruct Owner's personnel in maintenance, 

equipment, and systems operation.
5. For additional data requirements see respective Specifications Sections.

6. Operation and maintenance manuals as specified herein, for all equipment for the   
total Project, shall be submitted per the submittal schedule at the end of this section.

B. FORMS OF SUBMITTALS

1. Prepare data in instructional form for use by Owner's personnel
2. Format:

a. Size: 8-1/2" x 11".
b. Paper: 20 pound minimum, white for typed pages.
c. Text: Manufacturer's printed data, or neatly type written.
d: Drawings:

1) Provide reinforced punched binder tab, bound in with text.
2) Fold larger drawings to text page size.

e. Provide fly-leaf for each separate product, or each piece of operating 
equipment.
1) Provide typed description of product, and major component parts of 
equipment.
2) Provide indexed tabs.

f. Cover: Identify each volume with typed or printed title 
"OPERATING AND MAINTENANCE INSTRUCTIONS".  List:
1) Title of Project.
2) Identity of general subject matter covered in the Manual.

3. Binders:
a. Commercial quality stiff cover, metal-hinged three-ring binders with durable 

and cleanable plastic covers; binders shall be Wilson Jones #344 Series or 
equivalent, as approved by the Owner.

b. Minimum ring size:  1".
c. When multiple binders are used, correlate data into related consistent 

groupings.

1.04 OPERATING INSTRUCTIONS & MAINTENANCE MANUALS

A. CONTENTS OF OPERATING INSTRUCTION & MAINTENANCE MANUALS FOR 
OPERATIONAL EQUIPMENT

1. General:  For all operational equipment installed, including general, mechanical and 
electrical operational equipment, Contractor shall submit operation and 
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maintenance manuals as specified herein.  Manuals shall have a neatly 
typewritten table of contents for each volume, arranged in a systematic 
order.

a. Contractor, name of responsible principal, address and telephone number.
b. A list of each product required to be included, indexed to content of volume.
c.           List, with each project, the name, address and telephone number of:

1) Subcontractor or Installer.
2) Maintenance Contractor, as appropriate.
3) Identify the area of responsibility for each.
4) Local source of supply for parts and replacement.

d. Identify each product by name and other identifying symbols as set forth in 
Contract Documents.

2. Product Data:
a. Product data shall contain detailed information, where applicable, relative to 

the following:
1) Equipment functions, operating characteristics, and limiting 

conditions.
2) Assembly, installation, alignment, adjustment and checking 

instructions.
3) Operating instructions for start-up, routine and normal operation, 

regulation and control, shutdown, and emergency conditions.
4) Detailed lubrication and routine and preventative maintenance 

instruction, including a schedule of recommended checks.
5) List of all parts and components of equipment stating catalog 

number and size of part used in or on equipment.
6) Safety precautions and safety features.
7) Outline, cross-section and assembly drawings, engineering data,   

and wiring diagrams.
8) Test data and performance curves.

b. Include only sheet pertinent to specific product.
c. Annotate each sheet to:

1) Clearly identify specific product or part installed.
2) Clearly identify data applicable to installation.

d. Delete references to inapplicable information.
3. Drawings:

a. Supplement product data with drawings as necessary to clearly illustrate 
relations of component parts of equipment and system.

b. Coordinate drawings with information in Project Record Documents to 
assure correct illustration of completed installation.

4. Supplement product/installation data with written text:  
a. Organize in consistent format under separate headings for different 

procedures.
b. Provide logical sequence of installations for each procedure.

5. Warranties, Bonds and Service Contracts:  Copy of each warranty, bond and service 
contract issued, signed over to the Owner and exercisable by Owner.  Provide 
information sheet for Owner's personnel indicating:
a. Proper procedures in event of failure.
b. Instances which might affect validity of warranties and bonds.
c. Assemble Warranties and Bond in a separate notebook.

6. Submit 2 copies of complete manual in final form along with electronic format.
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B. CONTENTS OF MAINTENANCE MANUALS FOR NON-OPERATIONAL ITEMS
1. Submit 2 copies of complete manual in final form along with electronic format.
2. For all architectural non-operational products, applied materials and finish items 

installed.  Contractor shall submit maintenance manuals as specified herein.  Each 
manual shall contain detailed information, where applicable, relative to the following:
a. Manufacturer's data, given full information on products.

1) Catalog number, size, composition.
2) Color and texture designations.
3) Information required for re-ordering special manufactured products.
4) Parts Lists.

b. Instructions for care and maintenance:
1) Manufacturer's recommendation for types of cleaning agents and 

methods.
2) Cautions against cleaning agents and methods which are 
detrimental to the product.

3) Recommended schedule for cleaning and maintenance.
4) Instructions and recommendations for repair of finish.

3. For additional requirements for maintenance data, see respective Specification 
Sections.

1.05 SUBMITTALS

A. SUBMITTAL SCHEDULE

1. Submit to the Architect one (1) copy of preliminary drafts of proposed formats and 
outlines of contents 60 days prior to date of Substantial Completion for each phase 
of work.  Architect  will review and return with comments.

2. Submit to the Architect one (1) copy of completed data in final form thirty (30) days 
prior to date of Substantial Completion, for each phase of work.  After review, copy 
will be returned with accompanying comments.

3. Make corrections based on copy returned and submit specified number of copies of 
approved data in final form fourteen (14) days prior to Substantial Completion for 
each phase of work.  The Architect will be the sole judge of the completeness of the 
manual.

4. After receipt of the Architect’s approval, the Contractor shall prepare and transmit to 
the Owner two (2) final copies of each of the above manuals, along with electronic 
format, not later than ten (10) days following the receipt of the Architect’s approval. 

END OF SECTION
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PART 1  GENERAL

1.01 RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A. Section 01 3300: Shop Drawings, Product Data, and Samples.

1.02 MAINTENANCE OF DOCUMENTS 

A.  Maintain at job site, one copy of: 
1. Contract Drawings           
2. Specifications           
3. Addenda           
4. Change Orders           
5. Requests for Interpretation (RFI's)           
6. Requests for Proposal (RFP’s)         
7. Other Modifications to Contract           
8. Field Test Records           
9. Truck tickets for all imported material          
10. Current Construction Schedule 

B. Store Documents in approved location, apart from documents used for construction. 

C. Maintain documents in clean, dry, legible condition. 

D. Do not use record documents for construction purposes. 

E. Make documents available at all times for inspection by Owner and Architect.   

F. Record documents must be updated with all required information prior to approval of application for 
payment.

1.03 RECORDING 

A. The Contractor and/or Subcontractors under his direction shall record on set of clean, new prints each 
and every change that is made from general drawings at time it is made. This includes any changes 
that are made in partitions, doors, or otherwise in arrangement of construction of buildings as well as 
a complete record of exact manner in which electrical and mechanical work, piping, etc., are installed.  
Dimensions shall be included where necessary to accurately locate piping and other items that will be 
concealed underground or in finished building that may later be necessary to service.

B. Contract Drawings:  Legibly mark to record actual construction: 
1. Horizontal and vertical location of underground utilities and appurtenances referenced to 

permanent surface improvements.           
2. Field changes of dimensions and detail.          
3. Changes made by Change Order, RFI, and Shop Drawing variations.
4. Details not on original Contract Drawings.

C. Shop Drawings:  Not Required. 

D. Specifications and Addenda:  Legibly mark up each section to record: 

1. Changes made by Change Order.           
2. Other matters not originally specified. 

E. Label each document "PROJECT RECORD" in ½ “  high printed letters.

F. Keep record documents current. 

G. Do not permanently conceal any work until required information has been recorded. 

1.04 SUBMITTAL 

A. Upon completion of the Project, and prior to final payment, the Contractor shall submit Project Record 
Documents to Architect for approval. 
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B If not approved by Architect, records of changes shall be revised and resubmitted by the Contractor. 

C. Accompany submittal with transmittal letter to Architect containing: 

1. Date           
2. Project title and number           
3. Contractor's name and address           
4. Title and number of each record document       
5. Certification that each document as submitted is complete and accurate.           
6. Signature of Contractor, or his authorized representative. 

D. Do not use Record Documents for construction purposes.  Protect from deterioration and loss.

             1. Owner will monitor Record Documents and compare to Contractor's payment 
application on monthly basis.

             2. Up-to-date Record Documents are prerequisite to Final Acceptance and approval of  
Final Payment Request. 

E. Record Drawings:  

             1. Maintain record set of prints of Contract Drawings and Shop Drawings in clean, 
undamaged condition.  Accurately indicate depth of all concealed mechanical items, 
buried piping, locations of cleanouts, etc., from walls and centerlines utilizing 
standard industry practice. Provide to acceptance of the completed project one 
complete set of construction documents revised to show "As-Installed" conditions, 
including addenda and change order items.

              2. Mark-up set of Record Drawings to show actual installation where installed work 
varies substantially from work as originally shown.  

              3. Mark whichever Drawing (Contract Drawings or Shop Drawings), most appropriate 
and most capable of showing actual "field" condition fully and accurately.  
Consolidate information on complete systems or units of work on minimum number 
of Drawing Sheets required to properly document changes.

              4. Give particular attention to concealed work that would be difficult to measure and 
record at later date.

              5. Mark record set with red erasable pencil and where feasible, use other color to 
distinguish between variations in separate categories of Work.

              6. Show all backing material and other embedded or concealed items required for   
installation of future work by Owner.

              7. Organize Record Drawing sheets into manageable sets, separated by construction 
discipline, and bind with durable cover sheet.  Print suitable titles, dates and other 
identification on cover of each set.

D. Record Specifications:  

             1. Maintain one complete copy of Project Manual, including Specifications and 
Addenda and one copy of other written Construction Documents such as change 
orders, supplemental instructions and similar modifications issued in printed form 
during construction.  

             2. Mark these documents to show substantial variations in actual Work performed in 
comparison with text of Specifications and modifications issued.  
3. Note related Record Drawing information and Product Data, where 

applicable.
              4. Upon completion of Work, submit Record Specifications to Owner’s Representative 

for Owner's records.

E. Record Product Data:

1. Maintain one copy of each Product Data submittal approved for Project.
2. Mark documents to show significant variations in actual work performed in 
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comparison with submitted information.
3. Include both variations in products as delivered to Site and variations from 

manufacturer's instructions and recommendations for installation.
4. Give particular attention to concealed products and portions of Work which cannot 

otherwise be readily discerned at later date by direct observation.
5. Note related change orders and markup of  product data accordingly.

6. Upon completion of mark-up, and no later than Final Acceptance of the Project, 
provide written verification that all Record Product Data has been transmitted to 
Owner’s Representative for Owner's records.  

F. Record Sample Submittal:

              1. Immediately prior to date or dates of Substantial Completion, Contractor shall meet 
at Site with Owner to determine which, if any, of submitted Samples that have been 
maintained by Contractor during progress of Work, shall be submitted to Owner for 
record purposes.

2. Comply with delivery to Owner's designated location.
G. Miscellaneous Record Submittals:

1. Refer to other Sections of these Specifications for requirements of 
miscellaneous 

record-keeping and submittals in connection with actual performance of work.
              2. Immediately prior to date or dates of Substantial Completion complete 

miscellaneous records and place in good order, properly identified and bound and 
filed, ready for continued use and reference.

3. Submit for Owner's records.

PART 2  PRODUCTS: 

Not Used

PART 3  EXECUTION:  

Not Used

END OF SECTION 
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PART 1 GENERAL 

1.01 DESCRIPTION

A. It is the responsibility of the Contractor to locate and mark all public and private utilities on the 
school district property or public property, prior to commencement of work.

B. Upon notification from any of the public agencies, utilities, or District that the Contractor has caused 
damage to any facility, equipment or installation of the agency or Owner, and the Contractor failed 
to request a utility locate service from said utility at least two (2) normal business days prior to the 
damage, or if the locate service was properly requested and the damage was not caused by an 
error in the locate service, the Owner will withhold from forthcoming or accrued Contract payment, 
including advances, a sum sufficient to protect the agency of utility from loss. 

C. Upon receipt of a release of claim by the notifying utility or upon judgment of a court having 
jurisdiction in the matter and having established that the contractor is liable for a lesser amount or 
is not liable for a lesser amount or is not liable for the damage, the Owner will release the excess 
funds to the Contractor.  Funds withheld pursuant to this provision shall not bear interest.  Upon 
receipt of satisfactory evidence against the Contractor in a court of competent jurisdiction within 
sixty (60) days after discovery of the damage, the Owner shall release the funds withheld pursuant 
to this provision.  

1.02 PROTECTION OF UTILITIES        
A. Any pipes or other utilities encountered in the excavation shall be shored up and cared for by the 

Contractor as to leave them in a proper working condition until such times as the Owner shall 
determine what shall be done with them. 

B. Any utilities mislocated or inadequately located by the appropriate utility company which is 
damaged by the contractor shall not constitute reimbursement or time extension to the Contractor 
from the Owner for repair(s) of work that the Contractor performs. 

C. No underground utility or structures shall be backfilled until they are inspected and approved by the 
Owner.  The Contractor shall give the Owner twenty-four (24) hours notice of his intention to backfill 
or cover his work.  Any work covered up without approval or proper required inspection shall, upon 
request of the Owner, be uncovered for inspection at the expense of the Contractor.  If the law or 
ordinance of any public authority requires any work to be tested, approved, or inspected, the 
Contractor shall arrange an appointment and a fixed date for such inspection.

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

Not Used

END OF SECTION
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SECTION 01 9113

GENERAL COMMISSIONING REQUIREMENTS

PART 1 – GENERAL

1.01 SUMMARY

A. Section describes work associated with commissioning of selected systems 
including commissioning meetings, construction checks, equipment start-up, 
functional testing, operations and maintenance manuals, and operator training.

B. Work Provided Under Separate Contract:  Owner's Commissioning Administrator 
(CA) will supervise commissioning activities and provide the following 
commissioning services:
1. Develop commissioning plan.
2. Assist Contractor to incorporate commissioning activities into Project 

Construction Schedule.
3. Conduct commissioning meetings.
4. Review project submittals.
5. Develop Construction Checklists and Functional Test Plans.
6. Observe Construction checks and start-up of selected equipment.
7. Review testing, adjusting, and balancing (TAB) reports.
8. Supervise and document functional testing.
9. Review O&M manuals and as-built documents.
10. Coordinate operator training.
11. Prepare final commissioning report.

C. Contractor shall provide the following services:
1. Assign individuals representing Contractor and mechanical, electrical, controls, 

and low voltage subcontractors as members of Commissioning Team.
2. Incorporate commissioning activities in Contractor’s construction schedule.
3. Assist CA in development of Construction Checklists.
4. Execute Construction Checklists.
5. Perform Equipment Start-up.
6. Perform contractor directed verification of automatic controls. 
7. Assist CA in development of Functional Test Plans.
8. Assist CA with Functional Testing.
9. Provide Operations & Maintenance documentation.
10. Provide draft and final TAB reports to CA
11. Perform operator training and supervise training performed by manufacturer’s 

representative.
12. Provide submittals, product data, shop drawings, controls sequences, points list, 

wiring diagrams, schematics, and design documents and to assist in 
commissioning documentation development.

D. Contractor shall provide related services as directed, including, but not limited to:
1. Access to the Work
2. Incidental labor, facilities, and equipment to assist CA in conducting 

commissioning activities.
3. Completion of required submittals.
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4. Coordination of Work with activities of CA.

1.02 RELATED SECTIONS

A. 22 08 00 – COMMISSIONING OF PLUMBING

B. 23 08 00 – COMMISSIONING OF HVAC

C. 23 05 93 - TESTING, ADJUSTING, AND BALANCING

D. 26 08 00 – COMMISSIONING OF ELECTRICAL

1.03 DEFINITIONS

A. CA:  Commissioning Administrator (CA) is the Individual responsible for 
supervising commissioning work.

B. Construction Phase Commissioning Plan:  Document prepared by the CA that 
guides commissioning work through construction, verification, and warranty 
periods.  The plan will include a listing of commissioning team members, systems 
to be commissioned, narrative description of the commissioning tasks and 
responsibilities, and a draft copy of the commissioning forms to be executed by the 
Contractor.

C. Construction Phase: Phase of the project during which the facility is constructed 
and equipment is installed and started.  During the Construction Phase, the 
Contractor completes construction checklists, performs equipment start-up, 
performs TAB work, submits O&M manuals, and performs control system 
verification.  The Construction Phase generally ends at Substantial Completion.

D. Verification Phase: Phase of the project during which functional testing and 
operator training is performed.  The Verification Phase generally begins at 
Substantial Completion and ends at Final Completion.

E. Online Commissioning System: The CA will maintain an online commissioning 
system, which serves as a central location for accessing commissioning 
documents such as the Owner’s Project Requirements, Commissioning Plan, 
status reports, design reviews, submittal reviews, schedules, and Issues Log. The 
online system provides current project information to authorized project team 
members through general internet access.  The Issues Log portion of the site 
allows for the Owner’s Construction Manager, Architect, and General Contractor 
to provide comments, document actions, and indicate resolutions.

1.04 SUBMITTALS

A. Designated Commissioning Team Representatives: Submit list of names and 
contact information for individuals representing Contractor and Subcontractor as 
members of Commissioning Team.
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B. Construction Schedule:  Submit updated project construction schedule to CA 
monthly.  Incorporate time and duration of Commissioning activities, as provided by 
CA, into the construction schedule 

C. Construction Submittals and Shop Drawings: Provide as required to perform 
commissioning work.
1. Contractor to provide CA a copy of submittal log.  CA will review log and identify 

submittals that are associated with equipment and systems being commissioned 
and required to be submitted to the CA.

2. Contractor to provide an electronic copy of each submittal or shop drawing to 
the Owner’s Representative, including all resubmissions required by the CA at 
the same time submittals are provided to the Design Team.  CA will review 
submittals concurrently with the Design Team and provide review comments to 
the Design Team.  The Design Team will consolidate review comments into a 
single submittal review response to be provided to the Contractor.

3. Contractor to provide a copy of Design Team submittal review comments to the 
CA.

D. Engineering Data:  Provide shop drawings, product data, performance data, 
engineering data, installation and start-up data, operation and maintenance 
information, schematics, wiring diagrams, programming manuals, and similar 
information as necessary for completion of the Work of the Section in accordance 
with Commissioning Schedule.

E. Construction Checklists:  Complete and submit to CA for certification.  Attach copies 
of all manufacturers’ field or factory performance and start-up test documentation 
provided for associated equipment or systems.

F. Control Verification Reports:    The Contractor shall provide complete Control 
Verification Reports to the CA.

1. Complete reports developed by CA and submit to CA for certification.
2. Contractor to provide the CA with sample point-to-point verification forms that 

the Contractor will use during initial start-up and verification of systems. The CA 
will review the forms and provide comments as necessary to the Contractor. 

G. Operator Training Schedule:  Contractor shall submit training schedule listing all 
required training sessions as specified and in accordance with Training Plans.  
Training schedule shall include date and time of training, location, and name and 
qualification of trainer, and facilities needed for training.  Training Schedule to be 
submitted to Owner’s Authorized Representative four weeks prior to substantial 
completion.

H. Testing, Adjusting and Balancing: Contractor to provide draft and final TAB reports 
to CA for review. 

I. Operations and Maintenance Manuals:  Furnish a copy of draft and final Operations 
and Maintenance Manuals for review by CA.  CA will provide review comments to 
Commissioning Team upon completion of CA review.

1.05 QUALITY ASSURANCE
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A. Provide qualified mechanics and technicians to provide required commissioning 
services.  Technicians shall have knowledge of the Work and experience with 
installation and operation of the general systems and components involved to assist 
in commissioning activities.  Individuals shall be adequately equipped to effectively 
assist the CA as necessary.  Upon request submit names and qualifications of 
technicians to CA for approval.  

B. Provide qualified instructors to perform operator training. Instructor shall be 
knowledgeable in the specific equipment and systems involved.  Upon request 
submit names and qualifications of technicians to CA for approval.  

1.06 DUTIES OF TESTING ADJUSTING AND BALANCING CONTRACTOR IN 
COMMISSIONING

A. Balancing Contractor shall attend a pre-balancing coordination meeting with the 
Owner, Engineer, CA, and General Contractor.  Meeting shall be attended by Project 
Supervisor. Pre-balancing meeting shall be conducted four weeks prior to start of 
balancing. 
Meeting agenda shall include: 
1. Balancing schedule.
2. General balancing procedures.
3. Special balancing procedures.
4. Coordination with General Contractor.
5. Coordination with Control Contractor.
6. Review of BAS control parameters to be determined by Balancing Contractor.

B. Document and log inconsistencies or deficiencies in system operations and system 
compliance. Provide report to CA, Contractor, Architect, and Owner’s Authorized 
Representative.

C. Provide weekly status reports after balancing has started to the CA, Contractor and 
Owner’s Authorized Representative.  Reports shall include a summary of work 
completed, abnormal or deficient conditions encountered, and updated schedule of 
work.

1.07 SEQUENCING

A. Schedule adequate time as determined by CA for execution of Commissioning Plan.  

B. CA will conduct a Commissioning Process Meeting approximately 30 days after 
Contractor received Notice-to-Proceed and after all subcontractors are identified.

C. CA will prepare a Construction Phase Commissioning Plan approximately 30 days 
after Commissioning Process Meeting.

D. Provide construction submittals and shop drawings to CA as described above in 
SUBMITTALS.

E. Provide engineering data as required by CA to prepare Construction Checklists 
within four weeks after date of approved submittal.
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F. CA will conduct an initial commissioning coordination meeting approximately 30 
days before equipment begins to arrive at the project site to coordinate 
commissioning activities and execution of construction checklists.  Additional 
commissioning coordination meetings will be scheduled as necessary throughout 
the process to discuss commissioning schedule and coordination among trades.

G. Perform Construction Checks as equipment is received, installed, and placed in 
operation.  Construction checks shall be performed as work is completed.  For 
example, equipment inspection shall be performed upon receipt of equipment on 
site, installation inspection shall be performed when equipment is set in place and 
anchored, and so on. 

H. Submit schedule for operator training to Owner’s Authorized Representative and CA 
four weeks prior to Substantial Completion.  Schedule shall include time and duration 
of each required training session.

I. Submit control verification reports three weeks after Substantial Completion.

J. Functional testing will be scheduled after construction checklists; testing, adjusting, 
and balancing report; and control verification reports have been submitted and 
accepted.  Contractor shall provide written notice that systems are completely 
operational and ready for functional testing.  Functional testing may proceed prior to 
acceptance if the CA and Owner’s Authorized Representative determines that 
deficiencies will not significantly affect system performance and timing is critical.  
The CA will provide notification to Contractor, Architect, and Owner’s Authorized 
Representative a minimum of one week prior to performing functional testing.

K. Submit draft operations and maintenance manuals to Owner’s Authorized 
Representative 30 days prior to substantial completion.

L. Operator training shall be performed within a 30-day period following Substantial 
Completion.

M. Troubleshooting, corrections, and retesting shall be completed within 3 months of 
Substantial Completion.

PART 2 - PRODUCTS

2.01 MATERIALS

A. Provide specialized test equipment including manufacturer's proprietary test 
equipment, as necessary for commissioning of mechanical, plumbing and electrical 
systems and components.  Comply with requirements of individual technical 
Sections of Division 22, 23, 26.  Common test equipment such as temperature, 
pressure, speed, and electrical power measuring devices shall be provided by CA.

PART 3 - EXECUTION 

3.01 APPLICATION
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A. Commissioning Meetings:  Commissioning Team shall attend meetings as required 
by CA including Commissioning Process Meeting, submittal review meetings, and 
coordination meetings prior to construction checks; adjusting and balancing; and 
functional testing.  Commissioning team shall attend troubleshooting meetings as 
required to resolve issues identified in submittal reviews and commissioning reports.

B. Construction Checklists:
1. Provide equipment installation, start-up, and operating information requested by 

the CA as required to develop Construction checklists.  
2. Perform construction checks for all equipment being commissioned as described 

in Construction Checklists prior to equipment start-up.  The Contractor shall 
designate responsibility for completing construction checks among 
subcontractors.  The designated subcontractor shall initial and date each item 
on checkout sheets as completed and submit executed forms to CA for 
certification.  All items listed in the Construction Checklists shall be complete 
prior to certification unless the incomplete item does not affect safe and reliable 
equipment operation.  If such an item is identified, a description of the incomplete 
work must be attached to the Construction Checklists.  Equipment requiring 
construction checkout shall not be started until the Construction Checklists are 
fully executed by the Contractor.

3. Contractor shall maintain “Cx Submittal Status Report”.  CA will furnish Excel 
status report spreadsheet that will be used to monitor completion of construction 
checklists.  

4. Contractor shall startup equipment as described in construction checklists.  
Where required, provide manufacturer's agent to perform start-up as specified 
in Divisions 22, 23, and 26.

5. Fully executed Construction Checklists shall be submitted to the CA for 
certification.  

6. CA will document unresolved issues in a project Issues Log.  The Issues Log 
documents status, responsibility, and required action for each unresolved issue. 

7. CA shall perform a recheck of selected equipment.  If minor discrepancies are 
identified, Contractor shall recheck all similar systems and resubmit Construction 
Check forms for certification.  If major discrepancies are identified, CA shall 
perform Construction Checks, and Contractor shall compensate Owner for 
additional commissioning costs by Contract modification.

C. Control Verification Reports:   
1. Perform control system verification and prepare verification reports as specified 

in Divisions 23. Verification shall be performed by manufacturer’s authorized 
installation contractor.  Verification report shall include a description of the 
incomplete work.

2. Submit completed Control Verification Reports to the CA for acceptance.  
3. CA will document unresolved issues in a project Issues Log.  The Issues Log 

documents status, responsibility, and required action for each unresolved issue. 

D. Functional Tests: 
1. Assist CA in performing Functional Tests, which shall generally include operating 

equipment and systems as necessary for testing.  The CA will record test 
measurements and documentation of results.
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2. CA will document all unresolved issues in a project Issues Log.  The Issues Log 
documents status, responsibility, and required action for each unresolved issue. 

3. CA shall retest selected systems once to verify that corrective work is complete.  
Retests will be performed after notification from the Contractor that work is 
complete.  If corrective work is not complete and additional retesting is required, 
Contractor shall compensate Owner for costs of additional CA testing sessions 
by Contract modification.

E. Operations & Maintenance Manuals:  Contractor shall provide complete operation 
and maintenance information for all equipment and systems being commissioned.  
Information shall be suitably bound, organized, and comprehensive.  CA will review 
and provide written review comments to the Owner’s Authorized Representative.

F. Operator Training:  Instruct Owner's operating personnel in operation and 
maintenance of mechanical and electrical equipment and all systems being 
commissioned.  
1. Instruct Owner in proper operation and maintenance of equipment and 

systems.  Instruction shall generally include topics listed in manufacturer’s 
operations and maintenance manual. Operator instructions shall cover all 
aspects of manual, automatic, and safety controls.  Contractor shall also 
instruct the Owner in the general configuration of systems and location of 
equipment and components. Equipment shall be fully operational prior to 
instruction.  

2. Contractor shall furnish training by equipment manufacturers where specifically 
required. Manufacturer’s field start-up and adjustment will not fulfill 
manufacturer’s training requirement.

3. Contractor shall coordinate operator training with the Owner’s Authorized 
Representative and CA as follows:
a. Training Plan:  The CA shall develop an Operator Training Plan, which 

provides details regarding the type and amount of training required.  The 
plan will include a Training Record and an Evaluation section to be executed 
at the completion of each training session.

b. Training Schedule:  Contractor shall develop a training schedule for approval 
by the Owner’s Authorized Representative.    

c. Training Record and Evaluation Section:  The Training Record and 
Evaluation section included on the Training Plan provide documentation of 
the attendees, duration, and quality of each training session.  The Contractor 
shall complete Training Record after each training session.  The Owner’s 
Authorized Representative will complete the evaluation section of the 
Training Plan and the completed plan shall be returned to the CA.  Training 
will not be accepted until the Training Plan is returned to the CA with the 
Record and Evaluation sections fully executed. 

G. Issues Resolution:  Unresolved issues will be listed in the project online Issues Log.  
Refer to Online Commissioning System in Article 1.03, Definitions above.  Each 
issue will be identified with an identification number.  The Issues Log will include a 
description of the unresolved condition, identify the responsible individual(s), and 
describe suggested corrective action.  The Contractor will periodically access the 
On-line Commissioning System to monitor the status of commissioning issues, and 
shall diligently complete all tasks that are identified as the responsibility of the 
Contractor.  The Contractor shall modify on-line issue status when each item is 
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completed and provide a description of corrective action performed.  Contractor and 
related subcontractors shall attend commissioning meetings to review the Issues 
Log and coordinate resolution of issues as required by the CA.

3.02 QUALITY CONTROL

A. Provide mechanics that are experienced with the Work and installed components of 
each system to assist in completion of the commissioning activities. 
1. Work necessary to provide systems complying with performance requirements 

of the contracts is the Contractor's responsibility.

B. Manufacturer's Field Services:  Provide manufacturer's representatives with 
expertise in components and systems. Where required, manufacturer’s 
representative shall perform start-up, testing, and maintenance training of Owner's 
facilities staff including classroom and onsite instruction.

3.03 ACCESS TO WORK

A. Contractor shall provide facilities and access for CA to perform work including but 
not limited to:
1. Keys, security passes, passwords, codes, etc.
2. Ladders
3. Lifts where work is more than 12 feet above floor level
4. Removal of ceiling tiles, partitions, panels, or other fixed construction necessary 

for completion of work
5. Proprietary programming and metering equipment

END OF SECTION



SECTION 02 3200 02 3200-1
GEOTECHNICAL INVESTIGATION

JEFFERSON COUNTY SCHOOL DISTRICT #1 02 3200-1
PROJECT NAME

PART 1 GENERAL

THERE IS NO GEOTECHNICAL REPORT FOR THIS PROJECT.

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

Not used 

END OF SECTION  
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School Upgrades
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SECTION 02 4100
DEMOLITION

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Selective demolition of built site elements.

B. Selective demolition of building elements for alteration purposes.

C. Abandonment and removal of existing utilities and utility structures.

D. Salvage of exiting items to be reused or recycled.

E. Patching and Reconstruction of removed items.

1.03 RELATED REQUIREMENTS

A. Section 01 1000 - Summary:  Limitations on Contractor's use of site and premises.

B. Section 01 5000 - Temporary Facilities and Controls:  Site fences, security, protective
barriers, and waste removal.

1.04 REFERENCE STANDARDS

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition
Operations 2013.

1.05 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:  Detach items from existing construction and deliver them to
Owner.

C. Remove and Reinstall:  Detach items from existing construction, prepare and revise
them for reuse, and reinstall them where indicated.

D. Existing to Remain:  Existing items of construction that are not to be removed and that
are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

1.06 MATERIAL OWNERSHIP

A. Historic items, relics, and similar objects including, but not limited to, cornerstones and
their contents, commemorative plaques and tablets, antiques, and other items of
interest or value to Owner that may be encountered during selective demolition remain
Owner's property.  Carefully remove and salvage each item or object in a manner to
prevent damage and deliver promptly to Owner.
1. Coordinate with Owner's, who will establish special procedures for removal and

salvage.

1.07 QUALITY ASSURANCE

A. QUALITY ASSURANCE
1. Demolition Firm Qualifications:  An experienced firm that has specialized in

demolition work similar in material and extent to that indicated for this Project.
2. Regulatory Requirements:  Comply with governing EPA notification regulations

before beginning selective demolition.  Comply with hauling and disposal
regulations of authorities having jurisdiction.
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3. Pre-demolition Conference:  Conduct conference at Project site to comply with
requirements in Division 1 Section "Meetings." Review methods and procedures
related to selective demolition including, but not limited to, the following:
a. Inspect and discuss condition of construction to be selectively demolished.
b. Review structural load limitations of existing structure.
c. Review and finalize selective demolition schedule and verify availability of

materials, demolition personnel, equipment, and facilities needed to make
progress and avoid delays.

d. Review requirements of work performed by other trades that rely on
substrates exposed by selective demolition operations.

e. Review areas where existing construction is to remain and requires
protection.

1.08 PROJECT CONDITIONS

A. Owner will occupy portions of building immediately adjacent to selective demolition
area.  Conduct selective demolition so Owner's operations will not be disrupted.
1. Comply with requirements specified in Division 1 Section "Summary of the Work."

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

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

D. Hazardous Materials:  There are hazardous materials expected to be encountered in
the Work.
1. Provide a plan for hazardous waste removal.

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

F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them
against damage during selective demolition operations.

1.09 WARRANTY

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or
damaged during selective demolition, by methods and with materials so as not to void
existing warranties.

PART 2  PRODUCTS

2.01

A. REMOVED AND SALVAGED ITEMS FOR OWNER'S USE
1. Items to be removed and salvaged for Owner’s use:

a.
b.

B. REMOVED AND SALVAGED FOR REUSE INTO NEW BUILDING
1. Items to be removed for reuse into new construction:

a.

PART 3  EXECUTION

3.01 SCOPE

A. Remove portions of existing buildings as shown on documents or in the following
sequence:

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of
adjacent structures and the public.
1. Obtain required permits.
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2. Comply with applicable requirements of NFPA 241.
3. Use of explosives is not permitted.
4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to

be removed; do not allow worker or public access within range of potential
collapse of unstable structures.

5. Provide, erect, and maintain temporary barriers for exiting and security.
6. Use physical barriers to prevent access to areas that could be hazardous to

workers or the public.
7. Conduct operations to minimize effects on and interference with adjacent

structures and occupants.
8. Do not close or obstruct roadways or sidewalks without permit.
9. Conduct operations to minimize obstruction of public and private entrances and

exits; do not obstruct required exits at any time; protect persons using entrances
and exits from removal operations.

10. Obtain written permission from owners of adjacent properties when demolition
equipment will traverse, infringe upon or limit access to their property.

B. Do not begin removal until receipt of notification to proceed from Owner.

C. Do not begin removal until built elements to be salvaged or relocated have been
removed.

D. Do not begin removal until vegetation to be relocated has been removed and specified
measures have been taken to protect vegetation to remain.

E. Protect existing structures and other elements that are not to be removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

F. Minimize production of dust due to demolition operations; do not use water if that will
result in ice, flooding, sedimentation of public waterways or storm sewers, or other
pollution.

G. If hazardous materials are discovered during removal operations, stop work and notify
Architect and Owner; hazardous materials include regulated asbestos containing
materials, lead, PCB's, and mercury.

H. Perform demolition in a manner that maximizes salvage and recycling of materials.
1. Comply with requirements of Section 01 7419 - Waste Management.
2. Dismantle existing construction and separate materials.
3. Set aside reusable, recyclable, and salvageable materials; store and deliver to

collection point or point of reuse.

I. Partial Removal of Paving and Curbs:  Neatly saw cut at right angle to surface.

3.03 EXISTING UTILITIES

A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at
least 7 days prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use
without at least 3 days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with
identification of utility type; protect from damage due to subsequent construction, using
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substantial barricades if necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of
disconnected and abandoned utilities.

H. Prepare building demolition areas by disconnecting and capping utilities outside the
demolition zone; identify and mark utilities to be subsequently reconnected, in same
manner as other utilities to remain.

I. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and
seal remaining portion of pipe or conduit after bypassing.
1. Where entire wall is to be removed, existing services/systems may be removed

with removal of the wall.

3.04 SELECTIVE DEMOLITION FOR ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field
observation and existing record documents only.
1. Verify that construction and utility arrangements are as shown.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that

would be apparent upon examination prior to starting demolition.

B. 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. Proceed with selective demolition systematically, from higher to lower level.

 Complete selective demolition operations above each floor or tier before
disturbing supporting members on the next lower level.

2. 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.

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

4. Do not use cutting torches until work area is cleared of flammable materials.  At
concealed spaces, such as duct and pipe interiors, verify condition and contents
of hidden space before starting flame-cutting operations.  Maintain portable fire-
suppression devices during flame-cutting operations.

5. Maintain adequate ventilation when using cutting torches.
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable

materials and promptly dispose of off-site.
7. Remove structural framing members and lower to ground by method suitable to

avoid free fall and to prevent ground impact or dust generation.
8. Locate selective demolition equipment and remove debris and materials so as not

to impose excessive loads on supporting walls, floors, or framing.
9. Dispose of demolished items and materials promptly.

C. 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.

D. Removed and Reinstalled Items:
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1. Clean and repair items to functional condition adequate for intended reuse.  Paint
equipment to match new equipment.

2. Pack or crate items after cleaning and repairing.  Identify contents of containers.
3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated.  Comply with installation requirements for

new materials and equipment.  Provide connections, supports, and miscellaneous
materials necessary to make item functional for use indicated.

E. Existing Items to Remain:  Protect construction indicated to remain against damage
and soiling during selective demolition.  When permitted by Architect, items may be
removed to a suitable, protected storage location during selective demolition and
cleaned and reinstalled in their original locations after selective demolition operations
are complete.

3.05 DEMOLITION BY MECHANICAL MEANS

A. Remove debris from elevated portions of the building by chute, hoist, or other device
that will convey debris to grade level in a controlled descent.
1. Remove structural framing members and lower to ground by method suitable to

minimize ground impact and dust generation.

B. Below-Grade Construction:
1. Remove below-grade construction, including foundation walls and footings

completely to a minimum of (2) feet below finish grade.

C. Existing Utilities:  Demolish existing utilities and below-grade utility structures.
1. Fill abandoned utility structures with satisfactory soil materials.
2. Piping:  Disconnect piping at unions, flanges, valves, or fittings.
3. Wiring Ducts:  Disassemble into unit lengths and remove plug-in and

disconnecting devices.

3.06 DEMOLITION FOR ALTERATIONS

A. Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on drawings.

B. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical,
Telecommunications, and ______):  Remove existing systems and equipment as
indicated.
1. Maintain existing active systems that are to remain in operation; maintain access

to equipment and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with

new services, maintain existing systems in service until new systems are
complete and ready for service.

3. Verify that abandoned services serve only abandoned facilities before removal.
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above

accessible ceilings; remove back to source of supply where possible, otherwise
cap stub and tag with identification.

C. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new

work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

3.07 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

A. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction
to remain and at regular intervals, using power-driven saw, then remove concrete
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between saw cuts.

B. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to
remain, using power-driven saw, then remove masonry between saw cuts.

C. Resilient Floor Coverings:  Remove floor coverings and adhesive according to
recommendations in RFCI-WP and its Addendum.
1. Remove residual adhesive and prepare substrate for new floor coverings by one

of the methods recommended by RFCI.

D. Air-Conditioning Equipment:  Remove equipment without releasing refrigerants.

3.08 PATCHING AND RECONSTRUCTION

A. If not specifically noted on plans or other Project Manual Sections, all items indicated to
be removed (architectural, mechanical, electrical, etc.) shall be replaced with new items
to match, unless noted otherwise.

B. All areas of construction (concrete, framing, drywall, etc.) removed to allow for
demolition of items shown on drawings shall be patched back to match adjacent
surfaces prior to final finishes occurring.

C. When items are indicated to be removed or relocated and are not to be replaced with
new items (i.e. piping penetrations, items removed from walls, ceilings, etc.) the areas
shall be patched to match adjacent surfaces prior to final finishes.

D. Where architectural items (doors, windows, etc.) are scheduled to be removed and
replaced, or cut into an existing walls or ceilings, provide trim and finishes at head,
jambs, and sill to match others in adjacent occupied spaces, unless noted otherwise.

E. Walls indicated on plans, or noted above, to be patched shall be paint finished floor to
ceiling and corner to corner.

F. Where architectural, plumbing, mechanical, electrical, etc. items (water closets, urinals,
lavatories, sinks, light fixtures, etc.) are scheduled to be removed and replaced or
relocated, provide modifications to existing concealed services (i.e. water supply,
plumbing waste, electrical and low voltage cabling, etc.) as required to provide
complete and operable systems.  Provide patching and painting of all surfaces affected
by this work to match adjacent surfaces.

3.09 SITE RESTORATION

A. Site Grading:  Uniformly rough grade area of demolished construction to a smooth
surface, free from irregular surface changes.  Provide a smooth transition between
adjacent existing grades and new grades.

3.10 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

3.11 CLEANING

A. Leave site in clean condition, ready for subsequent work.

B. Clean up spillage and wind-blown debris from public and private lands.

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

END OF SECTION
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SECTION 03 3000  
CAST-IN-PLACE CONCRETE 

PART 1  GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SECTION INCLUDES 

A. Concrete formwork. 

B. Slabs on grade. 

C. Footings. 

D. Foundation walls. 

E. Concrete reinforcement. 

F. Joint devices associated with concrete work. 

G. Underslab Vapor Barrier. 

H. Miscellaneous concrete elements, including equipment pads, light pole bases, flagpole 
bases, thrust blocks, and manholes. 

I. Concrete curing. 

1.03 RELATED REQUIREMENTS 

A. Section 03 3511 - Concrete Floor Finishes:  Densifiers, hardeners, applied coatings, 
and polishing. 

B. Section 07 2100 - Thermal Insulation:  For rigid insulation board installed below the 
perimeter of the slab and below radiant heated floor slabs. 

C. Section 07 9200 - Joint Sealants:  Products and installation for sealants for saw cut 
joints and isolation joints in slabs. 

1.04 REFERENCE STANDARDS 

A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and 
Materials 2010. 

B. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and 
Mass Concrete 1991 (Reapproved 2009). 

C. ACI 301 - Specifications for Structural Concrete 2010 (Errata 2012). 

D. ACI 302.1R - Guide for Concrete Floor and Slab Construction 2004 (Errata 2007). 

E. ACI 305R - Hot Weather Concreting 2010. 

F. ACI 306R - Cold Weather Concreting 2010. 

G. ACI 308R - Guide to Curing Concrete 2001 (Reapproved 2008). 

H. ACI 318 - Building Code Requirements for Structural Concrete and Commentary 2014 
(Errata 2016). 

I. ACI 347R - Guide to Formwork for Concrete 2014. 

J. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel 
Bars for Concrete Reinforcement 2016. 

K. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2015. 
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1.05 SUBMITTALS 

A. See Section 01 3300 - Shop Drawings, Product Data, and Submittals for submittal 
procedures. 

B. Product Data:  Submit manufacturers' data on manufactured products showing 
compliance with specified requirements and installation instructions. 

1. For curing compounds, provide data on method of removal in the event of 
incompatibility with floor covering adhesives. 

C. Mix Design:  Submit proposed concrete mix design. 

1. Indicate proposed mix design complies with requirements of ACI 301, Section 4 - 
Concrete Mixtures. 

D. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, 
and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup 
spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical 
connections, tie spacing, hoop spacing, and supports for concrete reinforcement. 

E. Field quality-control test and inspection reports. 

1.06 QUALITY ASSURANCE 

A. Perform work of this section in accordance with ACI 301 and ACI 318. 

B. Installer Qualifications:  A qualified installer who employs on Project personnel qualified 
as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-
certified Concrete Flatwork Technician. 

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

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

D. Follow recommendations of ACI 305R when concreting during hot weather. 

E. Follow recommendations of ACI 306R when concreting during cold weather. 

F. Testing Agency Qualifications:  An independent agency, acceptable to authorities 
having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing 
indicated, as documented according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-01 or an equivalent certification 
program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength 
Testing Technician and Concrete Laboratory Testing Technician - Grade 
I.  Testing Agency laboratory supervisor shall be an ACI-certified Concrete 
Laboratory Testing Technician - Grade II. 

G. Source Limitations:  Obtain each type or class of cementitious material of the same 
brand from the same manufacturer's plant, obtain aggregate from one source, and 
obtain admixtures through one source from a single manufacturer. 

H. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural 
Welding Code--Reinforcing Steel." 

I. Concrete Testing Service:  Engage a qualified independent testing agency to perform 
material evaluation tests and to design concrete mixtures. 

J. Pre-installation Conference:  Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Management and Coordination." 
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1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials.  Require representatives of 
each entity directly concerned with cast-in-place concrete to attend, including the 
following: 

a. Contractor's superintendent. 

b. Independent testing agency responsible for concrete design mixtures. 

c. Ready-mix concrete manufacturer. 

d. Concrete subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field 
quality control, concrete finishes and finishing, cold- and hot-weather concreting 
procedures, curing procedures, construction contraction and isolation joints, and 
joint-filler strips, forms and form removal limitations, shoring and reshoring 
procedures, vapor-retarder installation, steel reinforcement installation, floor and 
slab flatness and levelness measurement, concrete repair procedures, and 
concrete protection. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending 
and damage. 

B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, 
and other contaminants. 

1.08 WARRANTY 

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements. 

PART 2  PRODUCTS 

2.01 FORMWORK 

A. Formwork Design and Construction:  Comply with guidelines of ACI 347R to provide 
formwork that will produce concrete complying with tolerances of ACI 117. 

B. Form Materials:  Contractor's choice of standard products with sufficient strength to 
withstand hydrostatic head without distortion in excess of permitted tolerances. 

1. Form Ties:  Cone snap type that will leave no metal within 1-1/2 inches of 
concrete surface. 

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

1. Plywood, metal, or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC 
PS 1, and as follows: 

a. High-density overlay, Class 1 or better at areas exposed to view but not 
board formed. 

b. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed at areas 
not exposed to view. 

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

E. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced 
plastic, paper, or fiber tubes that will produce surfaces with gradual or abrupt 
irregularities not exceeding specified formwork surface class.  Provide units with 
sufficient wall thickness to resist plastic concrete loads without detrimental deformation. 
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F. Void Forms:  Biodegradable paper surface, treated for moisture resistance, structurally 
sufficient to support weight of plastic concrete and other superimposed loads. 

G. Chamfer Strips:  Wood, metal, or rubber strips, 3/4 by 3/4 inch. 

H. Form-Release Agent:  Commercially formulated form-release agent that will not bond 
with, stain, or adversely affect concrete surfaces and will not impair subsequent 
treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

I. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 
plastic form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal. 

1. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter 
in concrete surface. 

2.02 REINFORCEMENT 

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi). 

1. Type:  Deformed billet-steel bars. 

B. Steel Welded Wire Reinforcement (WWR):  Galvanized, plain type, ASTM 
A1064/A1064M. 

C. Reinforcement Accessories: 

1. Tie Wire:  Annealed, minimum 16 gage, 0.0508 inch. 

2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support 
of reinforcement during concrete placement. 

3. Provide stainless steel, galvanized, plastic, or plastic coated steel components for 
placement within 1-1/2 inches of weathering surfaces. 

2.03 CONCRETE MATERIALS 

A. Cement:  ASTM C150, Type II - Moderate Portland type.  Provide ________ 
manufactured by ____________ . 

1. Acquire all cement for entire project from same source. 

B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, 
graded.  Provide aggregates from a single source with documented service record data 
of at least 10 years' satisfactory service in similar applications and service conditions 
using similar aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size:  3/4 inch nominal. 

2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Fly Ash:  ASTM C618, Class C or F.  Content 20% at footings and foundation walls 

D. Silica Fume:  ASTM C1240, amorphous siliaca, proportioned in accordance with ACI 
211.1. 

E. Water:  Clean and not detrimental to concrete.  ASTM C 94/C 94/M and potable. 

2.04 ADMIXTURES 

A. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by 
weight of cement. 

B. Air Entrainment Admixture:  ASTM C260/C260M. 

1. Interior Flatwork exposed to freeze-thaw cycles: 2 - 4% of volume. 

2. Exterior Flatwork: 4 - 7% of volume. 

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

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

2.05 ACCESSORY MATERIALS 

A. Underslab Vapor Barrier:  Multi-layer, fabric-, cord-, grid-, or aluminum-reinforced 
polyethylene or equivalent, complying with ASTM E1745, Class B; stated by 
manufacturer as suitable for installation in contact with soil or granular fill under 
concrete slabs.  The use of single ply polyethylene is prohibited. 

1. Installation:  Comply with ASTM E1643. 

2. Accessory Products:  Vapor retarder manufacturer's recommended tape, 
adhesive, mastic, prefabricated boots, etc., for sealing seams and penetrations in 
vapor retarder. 

3. Manufacturers: 

a. Fortifiber Building Systems Group; Moistop Ultra 15:  www.fortifiber.com/#sle. 

b. Husky; Yellow guard 15 mils. 

c. Raven Industries Inc.; Vapor Block 15. 

d. Reef Industries, Inc.; Griffolyn Type-105. 

e. Stego Industries, LLC; Stego Wrap, 15 mils:  www.stegoindustries.com. 

f. W.R. Meadows, Inc.; PERMINATOR Class A - 15 
mils:  www.wrmeadows.com/#sle. 

4. Locations: Beneath all interior slabs on grade. 

2.06 BONDING AND JOINTING PRODUCTS 

A. Latex Bonding Agent:  Non-redispersable acrylic latex or styrene butadiene, complying 
with ASTM C1059/C1059M, Type II. 

B. Reglets:  Formed steel sheet, galvanized, with temporary filler to prevent concrete 
intrusion during placement. 

C. Slab Isolation Joint Filler:  1/2 inch thick, height equal to slab thickness, with removable 
top section that will form 1/2 inch deep sealant pocket after removal. 

1. Material:  ASTM D1751, asphalt-saturated cellulose fiber, cork or self-expanding 
cork 

2. Locations: at exterior sidewalks and slab where slabs meet the building 
foundation and at sidewalk expansion joints 

D. Dovetail Anchor Slots:  Hot-dip galvanized steel sheet, not less than 0.0336 inch  thick, 
with bent tab anchors.  Temporarily fill or cover face opening of slots to prevent 
intrusion of concrete or debris. 

E. Slab Construction Joint Devices:  Combination keyed joint form and screed, galvanized 
steel, with minimum 1 inch diameter holes for conduit or rebars to pass through at 6 
inches on center; ribbed steel stakes for setting. 

1. Location: at slab cold pour joints 

2.07 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. when dry. 

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

C. Water:  Potable. 
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D. Curing Compound, Non-dissipating:  Liquid, membrane-forming, clear, non-yellowing 
acrylic; complying with ASTM C309, Type 1, Class B.  Certified by curing compound 
manufacturer to not interfere with bonding of floor covering. 

1. Vehicle:  Water-based. 

2. Manufacturers: 

a. Anti-Hydro International, Inc.; AH Clear Cure WB. 

b. Burke by Edoco; Spartan Cote WB II. 

c. ChemMasters; Safe-Cure & Seal 20. 

d. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; 
Cure and Seal WB. 

e. Dayton Superior Corporation; Cure & Seal 309 
J18:  www.daytonsuperior.com/#sle. 

f. Euclid Chemical Company (The); Aqua Cure VOX. 

g. Kaufman Products Inc.; Krystal 15 
Emulsion:  www.kaufmanproducts.net/#sle. 

h. L&M Construction Chemicals, Inc., a subsidiary of Laticrete International, 
Inc.; Dress & Seal WB:  www.lmcc.com/#sle. 

i. W.R. Meadows, Inc.; VOCOMP-20:  www.wrmeadows.com/#sle. 

j. Tamms Industries, Inc.; Clearseal WB 150. 

3. Extent of Work:  All interior exposed concrete surfaces. 

2.08 REPAIR MATERIALS 

A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/8 inch and that can be feathered at edges to match 
adjacent floor elevations. 

1. Cement Binder:  ASTM C 150, Portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer:  Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 
recommended by underlayment manufacturer. 

4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according 
to ASTM C 109/C 109M. 

B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/8 inch and that can be feathered at edges to match 
adjacent floor elevations. 

1. Cement Binder:  ASTM C 150, Portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer:  Product of topping manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 
recommended by topping manufacturer. 

4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according 
to ASTM C 109/C 109M. 

2.09 CONCRETE MIX DESIGN 

A. Concrete Strength:  Establish required average strength for each type of concrete on 
the basis of field experience or trial mixtures, as specified in ACI 301. 

1. For trial mixtures method, employ independent testing agency acceptable to 
Architect for preparing and reporting proposed mix designs. 

2. Use a qualified independent testing agency for preparing and reporting proposed 
mixture designs based on laboratory trial mixtures. 
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B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other 
than Portland cement in concrete as follows: 

1. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and 
Silica Fume:  40 percent with fly ash or pozzolans not exceeding 25 percent and 
silica fume not exceeding 10 percent. 

C. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates 
recommended or required by manufacturer. 

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

D. Footings:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3000 psi at 28 days, 5 1/2 sack mix. 

2. Maximum Water-Cementitious Materials Ratio:  0.50. 

3. Slump Limit:  4 inches plus or minus 1/2 inch. 

4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery 

E. Foundation Walls:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3000 psi at 28 days, 5 1/2 sack mix 

2. Maximum Water-Cementitious Materials Ratio:  0.50. 

3. Slump Limit:  4 inches plus or minus 1/2 inch. 

4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery. 

F. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3000 psi at 28 days, 5 1/2 sack mix 

2. Maximum Water-Cementitious Materials Ratio:  0.43. 

3. Slump Limit:  4 inches plus or minus 1/2 inch. 

4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery. 

2.10 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.11 MIXING 

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

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

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify lines, levels, and dimensions before proceeding with work of this section. 

3.02 PREPARATION 

A. Formwork:  Comply with requirements of ACI 301.  Design and fabricate forms to 
support all applied loads until concrete is cured, and for easy removal without damage 
to concrete. 

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

2. Construct forms tight enough to prevent loss of concrete mortar. 

3. Fabricate forms for easy removal without hammering or prying against concrete 
surfaces.  Provide crush or wrecking plates where stripping may damage cast 
concrete surfaces.  Provide top forms for inclined surfaces steeper than 1.5 
horizontal to 1 vertical. 

a. Install keyways, reglets, recesses, and the like, for easy removal. 
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b. Do not use rust-stained steel form-facing material. 

4. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces.  Provide and secure 
units to support screed strips; use strike-off templates or compacting-type 
screeds. 

5. Provide temporary openings for cleanouts and inspection ports where interior area 
of formwork is inaccessible.  Close openings with panels tightly fitted to forms and 
securely braced to prevent loss of concrete mortar.  Locate temporary openings in 
forms at inconspicuous locations. 

6. Chamfer exterior corners, accent strips, and edges as shown on Drawings of 
permanently exposed concrete. 

7. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, 
and bulkheads required in the Work.  Determine sizes and locations from trades 
providing such items. 

8. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, 
sawdust, dirt, and other debris just before placing concrete. 

9. Retighten forms and bracing before placing concrete, as required, to prevent 
mortar leaks and maintain proper alignment. 

10. Coat contact surfaces of forms with form-release agent, according to 
manufacturer's written instructions, before placing reinforcement. 

B. Where new concrete is to be bonded to previously placed concrete, prepare existing 
surface by cleaning with steel brush and applying bonding agent in accordance with 
manufacturer's instructions. 

1. Use epoxy bonding system for bonding to damp surfaces, for structural load-
bearing applications, and where curing under humid conditions is required. 

2. Use latex bonding agent only for non-load-bearing applications. 

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS 

A. Comply with requirements of ACI 301.  Clean reinforcement of loose rust and mill 
scale, and accurately position, support, and secure in place to achieve not less than 
minimum concrete coverage required for protection. 

B. Install welded wire reinforcement in maximum possible lengths, and offset end laps in 
both directions.  Splice laps with tie wire.  Set wire ties with ends directed into concrete, 
not toward exposed concrete surfaces. 

C. Verify that anchors, seats, plates, reinforcement and other items to be cast into 
concrete are accurately placed, positioned securely, and will not interfere with concrete 
placement. 

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

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings 
and Bridges." 

2. Install reglets to receive waterproofing and to receive through-wall flashings in 
outer face of concrete frame at exterior walls, where flashing is shown at lintels, 
shelf angles, and other conditions. 

3.04 UNDERSLAB VAPOR BARRIER INSTALLATION 

A. Plastic Vapor Barriers:  Place, protect, and repair vapor barriers according to ASTM E 
1643 and manufacturer's written instructions. 
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1. Lap joints 6 inches and seal with manufacturer's recommended tape. Seal around 
all pipe penetrations with recommended tape. 

2. At slab edges, extend vapor barrier minimum of 6-inches above top of slab and 
tooled slab edge.  Cut vapor barrier at tooled edge after slab cure for joint sealant 
application. 

3.05 REMOVING AND REUSING FORMS 

A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work 
that does not support weight of concrete may be removed after cumulatively curing at 
not less than 50 deg F for 24 hours after placing concrete, if concrete is hard enough to 
not be damaged by form-removal operations and curing and protection operations are 
maintained. 

1. Leave formwork for beam soffits, and other structural elements that supports 
weight of concrete in place until concrete has achieved at least 70 percent of its 
28-day design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable for 
exposed surfaces.  Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed 
concrete surfaces unless approved by Architect. 

3.06 SHORES AND RESHORES 

A. Comply with ACI 318 (ACI 318M) and ACI 301 for design, installation, and removal of 
shoring and reshoring. 

1. Do not remove shoring or reshoring until measurement of slab tolerances is 
complete. 

B. Plan sequence of removal of shores and re-shore to avoid damage to concrete.  Locate 
and provide adequate reshoring to support construction without excessive stress or 
deflection. 

3.07 PLACING CONCRETE 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement 
unless approved by Architect. 

C. Before test sampling and placing concrete, water may be added at Project site, subject 
to limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mixture. 

D. Place concrete in accordance with ACI 304R. 

E. Place concrete for floor slabs in accordance with ACI 302.1R. 

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

1. Deposit concrete in horizontal layers of depth to not exceed formwork design 
pressures and in a manner to avoid inclined construction joints. 
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2. Consolidate placed concrete with mechanical vibrating equipment according to 
ACI 301. 

3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw 
vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer 
and at least 6 inches into preceding layer.  Do not insert vibrators into lower layers 
of concrete that have begun to lose plasticity.  At each insertion, limit duration of 
vibration to time necessary to consolidate concrete and complete embedment of 
reinforcement and other embedded items without causing mixture constituents to 
segregate. 

G. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 
limits of construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-
textured surface plane, before excess bleedwater appears on the surface.  Do not 
further disturb slab surfaces before starting finishing operations. 

H. Ensure reinforcement, inserts, waterstops, embedded parts, and formed construction 
joint devices will not be disturbed during concrete placement. 

I. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete 
work from physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for 
three successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place 
concrete on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 
or chemical accelerators unless otherwise specified and approved in mixture 
designs. 

J. Hot-Weather Placement:  Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled 
mixing water or chopped ice may be used to control temperature, provided water 
equivalent of ice is calculated to total amount of mixing water.  Using liquid 
nitrogen to cool concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing 
concrete.  Keep subgrade uniformly moist without standing water, soft spots, or 
dry areas. 

3.08 SLAB JOINTING 

A. Locate joints as indicated on the drawings If not shown on drawings joints shall be no 
further than 10' on center  for covered slabs and 7' on center for exposed and polished 
slabs. 

B. Anchor joint fillers and devices to prevent movement during concrete placement. 

C. Isolation Joints:  Use preformed joint filler with removable top section for joint sealant, 
total height equal to thickness of slab, set flush with top of slab. 
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1. Install wherever necessary to separate slab from other building members, 
including columns, walls, equipment foundations, footings, stairs, manholes, 
sumps, and drains. 

D. Saw Cut Contraction Joints:  Saw cut joints before concrete begins to cool, within 4 to 
12 hours after placing; use 3/16 inch thick blade and cut at least 1 inch deep but not 
less than one quarter (1/4) the depth of the slab. 

E. Construction Joints:  Where not otherwise indicated, use metal combination screed and 
key form, with removable top section for joint sealant. 

F. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least six months.  Do not fill joints until 
construction traffic has permanently ceased. 

G. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joint clean and dry. 

H. Install semi-rigid joint filler full depth in saw-cut joints and at least 2 inches deep in 
formed joints.  Overfill joint and trim joint filler flush with top of joint after hardening. 

3.09 CONCRETE SURFACE REPAIRS 

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

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part Portland cement 
to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough 
water for handling and placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the 
surface, and stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch in any dimension in solid concrete, but not less than 1 inch in 
depth.  Make edges of cuts perpendicular to concrete surface.  Clean, dampen 
with water, and brush-coat holes and voids with bonding agent.  Fill and compact 
with patching mortar before bonding agent has dried.  Fill form-tie voids with 
patching mortar or cone plugs secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white Portland cement 
and standard Portland cement so that, when dry, patching mortar will match 
surrounding color.  Patch a test area at inconspicuous locations to verify mixture 
and color match before proceeding with patching.  Compact mortar in place and 
strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 

D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for 
finish and verify surface tolerances specified for each surface.  Correct low and high 
areas.  Test surfaces sloped to drain for trueness of slope and smoothness; use a 
sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include spalls, 
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch 
wide or that penetrate to reinforcement or completely through unreinforced 
sections regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
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3. Correct localized low areas during or immediately after completing surface 
finishing operations by cutting out low areas and replacing with patching 
mortar.  Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment.  Prepare, mix, and apply repair underlayment and primer according 
to manufacturer's written instructions to produce a smooth, uniform, plane, and 
level surface.  Feather edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut 
out low areas to ensure a minimum repair topping depth of 1/4 inch to match 
adjacent floor elevations.  Prepare, mix, and apply repair topping and primer 
according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch or less in 
diameter, by cutting out and replacing with fresh concrete.  Remove defective 
areas with clean, square cuts and expose steel reinforcement with at least a 3/4-
inch clearance all around.  Dampen concrete surfaces in contact with patching 
concrete and apply bonding agent.  Mix patching concrete of same materials and 
mixture as original concrete except without coarse aggregate.  Place, compact, 
and finish to blend with adjacent finished concrete.  Cure in same manner as 
adjacent concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching 
mortar.  Groove top of cracks and cut out holes to sound concrete and clean off 
dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and apply 
bonding agent.  Place patching mortar before bonding agent has dried.  Compact 
patching mortar and finish to match adjacent concrete.  Keep patched area 
continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to 
Architect's approval. 

3.10 CONCRETE FINISHING 

A. Repair surface defects, including tie holes, immediately after removing formwork. 

B. Unexposed Form Finish:  Rub down or chip off fins or other raised areas 1/4 inch or 
more in height. 

C. Exposed Form Finish:  Rub down or chip off and smooth fins or other raised areas 1/4 
inch or more in height.  Provide finish as follows: 

1. Smooth Rubbed Finish:  Wet concrete and rub with carborundum brick or other 
abrasive, not more than 24 hours after form removal. 

D. Concrete Slabs:  Finish to requirements of ACI 302.1R, and as follows: 

1. Other Surfaces to Be Left Exposed:  Trowel as described in ACI 302.1R, 
minimizing burnish marks and other appearance defects. 

3.11 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, 
and finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is 
small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill 
low spots.  Repeat float passes and restraightening until surface is left with a uniform, 
smooth, granular texture. 

1. Apply float finish to surfaces to receive trowel finish. 
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C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete 
by hand or power-driven trowel.  Continue troweling passes and restraighten until 
surface is free of trowel marks and uniform in texture and appearance.  Grind smooth 
any surface defects that would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient 
flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or 
another thin-film-finish coating system. 

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-foot-long straightedge resting on 2 high spots and 
placed anywhere on the surface does not exceed 1/8 inch. 

3. Trowel finish location: at all interior slabs unless noted otherwise. 

D. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces indicated where 
ceramic or quarry tile is to be installed by either thickset or thin-set method.  While 
concrete is still plastic, slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel finished floor surfaces. 

2. Location: where noted in drawings. 

E. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, 
and elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming 
with fiber-bristle broom perpendicular to main traffic route.  Coordinate required 
final finish with Architect before application. 

3.12 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise 
indicated, after work of other trades is in place.  Mix, place, and cure concrete, as 
specified, to blend with in-place construction.  Provide other miscellaneous concrete 
filling indicated or required to complete the Work. 

B. Equipment Bases and Foundations:  Provide machine and equipment bases and 
foundations as shown on Drawings.  Set anchor bolts for machines and equipment at 
correct elevations, complying with diagrams or templates from manufacturer furnishing 
machines and equipment. 

3.13 CURING AND PROTECTION 

A. Comply with requirements of ACI 308R.  Immediately after placement, protect concrete 
from premature drying, excessively hot or cold temperatures, and mechanical injury. 

B. Maintain concrete with minimal moisture loss at relatively constant temperature for 
period necessary for hydration of cement and hardening of concrete. 

C. Formed Surfaces:  Cure by moist curing with forms in place for full curing period.  Cure 
formed concrete surfaces, including underside of beams, supported slabs, and other 
similar surfaces.  If forms remain during curing period, moist cure after loosening 
forms.  If removing forms before end of curing period, continue curing for the remainder 
of the curing period. 

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

E. Surfaces Not in Contact with Forms: 

1. Slabs and Floors To Receive Adhesive-Applied Flooring:  Curing compounds and 
other surface coatings are usually considered unacceptable by flooring and 
adhesive manufacturers.  If such materials are used, either obtain the approval of 
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the flooring and adhesive manufacturers prior to use or remove the surface 
coating after curing to flooring manufacturer's satisfaction. 

2. Initial Curing:  Start as soon as free water has disappeared and before surface is 
dry.  Keep continuously moist for not less than three days by water ponding, 
water-saturated sand, water-fog spray, or saturated burlap. 

3. Final Curing:  Begin after initial curing but before surface is dry. 

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

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days 
with the following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet.  Cover 
concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers. 

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

a. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or a curing compound that the manufacturer certifies will not 
interfere with bonding of floor covering used on Project. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions.  Recoat areas subjected to 
heavy rainfall within three hours after initial application.  Maintain continuity of 
coating and repair damage during curing period. 

a. After curing period has elapsed, remove curing compound without damaging 
concrete surfaces by method recommended by curing compound 
manufacturer unless manufacturer certifies curing compound will not interfere 
with bonding of floor covering used on Project. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after 
initial application.  Repeat process 24 hours later and apply a second 
coat.  Maintain continuity of coating and repair damage during curing period. 

3.14 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field quality control tests, as specified in 
Section 01 4000 - Quality Requirements.  Testing Agency will be retained by the 
Owner. 

B. Provide free access to concrete operations at project site and cooperate with appointed 
firm. 

C. Submit proposed mix design of each class of concrete to inspection and testing firm for 
review prior to commencement of concrete operations. 

D. Inspections: 

1. Steel reinforcement placement. 

2. Steel reinforcement welding. 

3. Headed bolts and studs. 

4. Verification of use of required design mixture. 

5. Concrete placement, including conveying and depositing. 
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6. Curing procedures and maintenance of curing temperature. 

7. Verification of concrete strength before removal of shores and forms from beams 
and slabs. 

E. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain one composite sample for each day's pour of each 
concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for 
each additional 50 cu. yd. or fraction thereof. 

2. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. or 
fraction thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide fewer than five compressive-strength 
tests for each concrete mixture, testing shall be conducted from at least five 
randomly selected batches or from each batch if fewer than five are used. 

3. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete 
mixture.  Perform additional tests when concrete consistency appears to change. 

4. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test 
for each composite sample, but not less than one test for each day's pour of each 
concrete mixture. 

5. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F and below and when 80 deg F and above, and one test 
for each composite sample. 

6. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; 
one test for each composite sample, but not less than one test for each day's pour 
of each concrete mixture. 

7. Compression Test Specimens:  ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for 
each composite sample. 

b. Cast and field cure two sets of two standard cylinder specimens for each 
composite sample. 

8. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of one laboratory-
cured specimens at 7 days, one set of one specimen at 14 days, and one set of 
two specimens at 28 days, one specimen held in reserve. 

a. A compressive-strength test shall be the average compressive strength from 
a set of two specimens obtained from same composite sample and tested at 
age indicated. 

9. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete. 

10. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified 
compressive strength by more than 500 psi. 

11. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, 
name of concrete testing and inspecting agency, location of concrete batch in 
Work, design compressive strength at 28 days, concrete mixture proportions and 
materials, compressive breaking strength, and type of break for both 7, 14, and 
28-day tests. 
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12. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive 
device may be permitted by Architect but will not be used as sole basis for 
approval or rejection of concrete. 

13. Additional Tests:  Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by 
Architect.  Testing and inspecting agency may conduct tests to determine 
adequacy of concrete by cored cylinders complying with ASTM C 42/C 42M or by 
other methods as directed by Architect. 

14. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

15. Correct deficiencies in the Work that test reports and inspections indicate dos not 
comply with the Contract Documents. 

16. Take one additional test cylinder during cold weather concreting, cured on job site 
under same conditions as concrete it represents. 

F. Measure floor and slab flatness and levelness according to ASTM E 1155 within 48 
hours of finishing. 

3.15 DEFECTIVE CONCRETE 

A. Test Results:  The testing agency shall report test results in writing to Architect and 
Contractor  within 24 hours of test. 

B. Defective Concrete:  Concrete not conforming to required lines, details, dimensions, 
tolerances or specified requirements. 

C. Repair or replacement of defective concrete will be determined by the Architect.  The 
cost of additional testing shall be borne by Contractor when defective concrete is 
identified. 

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express 
direction of Architect for each individual area. 

3.16 PROTECTION 

A. Do not permit traffic over unprotected concrete floor surface until fully cured. 

END OF SECTION 



Metolius Elementary
School Upgrades

Concrete Floor Finishes 03 3511 - 1

SECTION 03 3511
CONCRETE FLOOR FINISHES

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Surface treatments for concrete floors and slabs.

B. Concrete polishing of existing slabs.

1.03 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Finishing of concrete surface to tolerance;
floating, troweling, and similar operations; curing.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with concrete floor placement and concrete floor curing.

1.05 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data, and Submittals for submittal
procedures.

B. Product Data:  Manufacturer's published data on each finishing product, including
information on compatibility of different products and limitations.

C. Installer Qualifications:  Data for company, principal personnel, experience, and training
specified in PART 1 “Quality Assurance” Article.

D. Maintenance Data:  Provide data on maintenance and renewal of applied finishes.  For
inclusion in maintenance manual required by Closeout Submittals, Section 01 7800.
1. Include manufacturer’s instructions for maintenance of installed work, including

methods and frequency recommended for maintaining optimum condition under
anticipated use.

2. Include precautions against cleaning products and methods which may be
detrimental to finishes and performance.

1.06 QUALITY ASSURANCE

A. Polisher Qualifications:
1. Experience: Company experienced in performing specified work similar in design,

products, and extent to scope of this Project; with a record of successful in-service
performance; and with sufficient production capability, facilities, and personnel to
produce specified work. Company shall have a minimum of 10 years and has
performed 10 similar sized projects.

2. Supervision:  Maintain competent supervisor who is at Project during times
specified work is in progress, and is currently certified by the manufacturer.

3. Manufacturer Qualification: Approved by manufacturer to apply liquid applied
products.

B. Pre-Installation of Concrete Conference:  Prior to placing concrete for areas scheduled
for polishing, conduct conference at Project to comply with requirements of applicable
Division 01 Sections.
1. Required Attendees:

a. Owner.
b. Architect.
c. Contractor, including supervisor.
d. Concrete producer.
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e. Concrete polisher, including supervisor.
f. Technical representative of liquid applied product manufacturers.

C. Minimum Agenda:  Polisher shall demonstrate understanding of work required by
reviewing and discussing procedures for, but not limited to, following:
1. Tour mock-up and representative areas of required work, discuss and evaluate for

compliance with Contract Documents, including substrate conditions, surface
preparations, sequence of procedures, and other preparatory work performed by
other installers.

2. Review Contract Document requirements.
3. Review approved submittals.
4. Review procedures, including, but not limited to:

a. Details of each step of grinding, honing, and polishing operations.
b. Application of liquid applied products.
c. Protecting concrete floor surfaces until polishing work begins.
d. Protecting polished concrete floors after polishing work is completed.

D. Reports:  Record discussions, including decisions and agreements reached, and
furnish copy of record to each party attending.

1.07 MOCK-UP

A. Field Mock-up for Aesthetic Purposes:  Before performing work of this Section, provide
a minimum of two (2) field mock-ups required to verify selections made under
submittals and to demonstrate aesthetic effects of polishing.  Approval does not
constitute approval of deviations from Contract Documents, unless such deviations are
specifically approved by Architect in writing.
1. Grind, hone, and polish 10 ft. square floor area in each of the four mock-ups for

each finish approved under sample submittals; include edges, wall corners, and
finished joints.

2. Mock-ups may include different dyes or additional coats of dyes for color
selections.

3. Use same personnel, including supervisors, which will perform work.
4. Install products and materials according to specified requirements.
5. Work shall be representative of those to be expected for work.
6. Finish various components to show maximum variation that will exist in work.
7. Approval is for following aesthetic qualities:

a. Compliance with approved submittals.
b. Uniformity of exposed aggregate.
c. Uniformity of sheen.
d. Uniformity of color.

8. Obtain Architect’s approval before starting work on Project.
9. Protect approved field mock-ups from elements with weather resistant covering.
10. Maintain field mock-ups during construction in an undisturbed condition as a

standard for judging completed work.
11. Do not demolish, alter, or remove field mock-ups until acceptable to Owner and

Architect.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in manufacturer's sealed packaging, including application instructions.

1.09 FIELD CONDITIONS

A. Maintain light level equivalent to a minimum 200 W light source at 8 feet above the floor
surface over each 20 foot square area of floor being finished.

B. Do not finish floors until interior heating system is operational.
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C. Maintain ambient temperature of 50 degrees F minimum.

D. Damage and Stain Prevention:  Take precautions to prevent damage and staining of
concrete surfaces to be polished.
1. Prohibit vehicle parking over concrete surfaces to be polished.
2. Prohibit pipe cutting operations over concrete surfaces to be polished.
3. Prohibit storage of any items over concrete surfaces to be polished for not less

than 28 days after concrete placement.
4. Prohibit ferrous metals storage over concrete surfaces to be polished.
5. Protect from petroleum, oil, hydraulic fluid, or other liquid dripping from equipment

working over concrete surfaces to be polished.
6. Protect from acids and acidic detergents contacting concrete surfaces to be

polished.
7. Protect from painting activities over concrete surfaces to be polished.

E. Environmental Limitations:  Comply with manufacturer's written instructions for
substrate temperature, ambient temperature, moisture, ventilation, and other conditions
affecting liquid applied product application.

PART 2  PRODUCTS

2.01 CONCRETE FLOOR FINISH APPLICATIONS

A. Liquid Densifier/Hardener:
1. Use at following locations:  All exposed concrete floors called out to receive

polished finish.

B. High Gloss Clear Sealer:

C. Polished Finish:
1. Use at following locations:  Refer to drawings.

2.02 DENSIFIERS AND HARDENERS

A. Liquid Densifier/Hardener:  Penetrating chemical compound that reacts with concrete,
filling the pores and dustproofing; for application to concrete after set.  Odorless, non-
hazardous, silicate that penetrates concrete to react with free lime and calcium
hydroxide to produce permanent chemical reaction that hardens and densifies concrete
surface.
1. Composition:  Sodium silicate.
2. Products:

a. L.M. Scofield Company; SCOFIELDae Formula One99 Lithium Densifier MP.
b. Ashford Formula.
c. L & M Construction Chemicals, Inc.
d. W.R. Meadows, Inc; Liqui-Hard.
e. Substitutions: See Section 01 2500 - Substitutions.

2.03 COATINGS

A. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of
inorganic silicate or siliconate materials and proprietary components; odorless;
colorless; that penetrates, hardens, and densifies concrete surfaces.
1. Available Products:

a. Curecrete Distribution Inc.; Ashford Formula.
2. Location:  Apply to all exposed, interior concrete surfaces (floors, slabs, walls,

stairs, ramps, etc.) not specified to receive a polished finish.

B. High Gloss Clear Coating:  Transparent, non-yellowing, water- or solvent-based
coating.
1. Composition:  Acrylic polymer-based.



Metolius Elementary
School Upgrades

Concrete Floor Finishes 03 3511 - 4

2.04 ACCESSORIES

A. Patching Compound:  Compound composed of 40 percent portland cement, 45 percent
limestone, and 15 percent vinyl acetate copolymer, when mixed with dust salvaged
from grinding process forms a paste that hardens when surface imperfections are filled.
1. Metzger/McGuire Spal-Pro RS-88.

B. Joint Filler
1. Versaflex SL/75 - 100% solids, rapid curing polyurea filler. Versaflex Incorporated,

87 Shawnee Avenue, Kansas City, KS 66105, tel. 913.321.9000, fax
913.321.9007.

2. Metzger/McGuire Spal-Pro RS-88.

C. Grout Material:  Clear modified silicate sealant, containing no pore clogging latex, when
mixed with dust salvaged from grinding process forms a paste that reacts with calcium
hydroxide in concrete that hardens when surface imperfections are filled.

D. Protective Cover:  Non-woven, puncture and tear resistant, polypropylene fibers
laminated with a multi-ply, textured membrane, not less than 18 mils in thickness.

2.05 POLISHING EQUIPMENT

A. Field Grinding and Polishing Equipment:
1. Variable speed, multiple head, counter-rotating, walk-behind machine with not

less than 600 pounds of down pressure on grinding or diamond polishing pads.
2. If dry grinding, honing, or polishing, use dust extraction equipment with flow rate

suitable for dust generated, with squeegee attachments.

B. Edge Grinding and Polishing Equipment:  Hand-held or walk-behind machines which
produces same results, without noticeable differences, as field grinding and polishing
equipment.

C. Burnishing Equipment:  High speed walk-behind or ride-on machines capable of
generating 1000 to 2000 revolutions per minute and with sufficient head pressure of not
less than 20 pounds to raise floor temperature by 20 degrees F.

D. Metal Bonded Pads:  Grinding pads with embedded industrial grade diamonds of
varying grits fabricated for mounting on equipment.

E. Resin Bonded Pads:  Polishing pads with embedded industrial grade diamonds of
varying grits fabricated for mounting on equipment.

F. Burnishing Pads: Maintenance pads for use with high speed burnishing equipment.

2.06 POLISHED CONCRETE SYSTEM

A. Polished Concrete System:  Materials, equipment, and procedures designed and
furnished by a single manufacturer to produce dense polished concrete of the specified
sheen.
1. Acceptable Systems:

a. ARDEX Engineered Cements; ULTRAFLOR Polished Concrete System;
ARDEX PC-T Concrete Topping; ARDEX PC Finish sealer.

b. L&M Construction Chemicals, Inc., a subsidiary of Laticrete International,
Inc.; FGS Permashine Concrete Polishing System.

c. L.M. Scofield Company; SCOFIELDae Formula One99 Ground & Polished
Concrete Systems.

d. W.R. Meadows, Inc; Induroshine and Bellatrix Concrete Enhancer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that floor surfaces are acceptable to receive the work of this section.
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B. Verify that flaws in concrete have been patched and joints filled with methods and
materials suitable for further finishes.

C. Acceptance of Surfaces and Conditions:
1. Examine substrates to be polished for compliance with requirements and other

conditions affecting performance.
2. Proceed only when unsatisfactory conditions have been corrected in a manner

complying with Contract Documents.
3. Starting work within a particular area will be construed as acceptance of surface

conditions.

3.02 GENERAL

A. Apply materials in accordance with manufacturer's instructions.

3.03 PREPARATION

A. Cleaning Concrete Surfaces:
1. Prepare and clean concrete surfaces.
2. Provide sound concrete surfaces free of laitance, glaze, efflorescence, curing

compounds, form-release agents, dust, dirt, grease, oil, paint splatter, and other
contaminants incompatible with liquid applied products and polishing.

3.04 VAPOR TESTING CONCRETE FLOORS

A. Alkalinity:
1. Test Method:  Measure pH according to method indicated in ASTM F 710.
2. Acceptable Results:  pH between 8 and 10.

B. Moisture Vapor Transmission Rate:
1. Test Method:  Perform anhydrous calcium chloride test according to ASTM F

1869.
2. Acceptable Results:  Not more than 5 pounds per 1000 square feet in 24 hours.

C. Relative Humidity:
1. Test Method:  Perform relative humidity test using in situ probes according to

ASTM F 2170.
2. Acceptable Results:  Not more than 75 percent.

3.05 COATING APPLICATION

A. Verify that surface is free of previous coatings, sealers, curing compounds, water
repellents, laitance, efflorescence, fats, oils, grease, wax, soluble salts, residues from
cleaning agents, and other impediments to adhesion.

B. Verify that water vapor emission from concrete and relative humidity in concrete are
within limits established by coating manufacturer.

C. Protect adjacent non-coated areas from drips, overflow, and overspray; immediately
remove excess material.

D. Apply penetrating liquid floor treatment coatings in accordance with manufacturer's
instructions, matching approved mock-ups for color, special effects, sealing and
workmanship.
1. Apply floor treatment according to manufacturer's recommendation.
2. Apply liquid until surface is saturated, scrubbing into surface until a gel forms;

rewet; and repeat brooming or scrubbing.  Rinse with water; remove excess
material until surface is dry.  Apply a second coat in a similar manner if surface is
rough or porous.

3.06 CONCRETE POLISHING

A. Control Joint Grinding:
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1. Vacuum floor usiong squeegee vacuum attachment to remove grinding dust from
control joints.

B. Treating Surface Imperfections:
1. Mix patching compound and grout material with dust created by grinding

operations to match color of adjacent concrete surface.
2. Fill surface imperfections including, but not limited to, holes, surface damage,

small and micro cracks, air holes, pop-outs, and voids.
3. Work compound and treatment until color differences between concrete surface

and filled surface imperfections are not reasonably noticeable when viewed from
10 feet away under lighting conditions that will be present after construction.

C. Control Joint Filler:
1. Fill all  control joints with sealant specified in Section 07 9200.
2. Strike patching compound off flush with the top of the fiish slab in preparation for

initial grinding.

D. Initial Grinding:
1. Use grinding equipment with metal bonded grinding pads.
2. Begin grinding in one direction using sufficient size grit pad.
3. Make sequential passes with each pass perpendicular to previous pass using

finer grit pad with each pass, up to 150 grit.
4. Achieve maximum refinement with each pass before proceeding to finer grit pads.
5. Vacuum floor using squeegee vacuum attachment after each pass.
6. Continue grinding until aggregate exposure matches approved field mock-ups.

E. Liquid Densifier Application:  Apply undiluted to point of rejection, remove excess liquid,
and allow to cure according to manufacturers instructions.

F. Grout Grinding:
1. Use grinding equipment and appropriate grit grinding pads.
2. While applying fresh grout material prior to, grind concrete in direction

perpendicular to initial grinding to remove scratches.
3. Vacuum floor using squeegee vacuum attachment after each pass.

G. Honing:
1. Use grinding equipment with resin bonded grinding pads.
2. Grind concrete in one direction starting with 50 grit pad and make as many

sequential passes required to remove scratches, each pass perpendicular to
previous pass, up to 400 grit pad reaching maximum refinement with each pass
before proceeding to finer grit pads.

3. Auto scrub or vacuum floor using squeegee vacuum attachment after each pass.

H. Polishing:
1. Use polishing equipment with resin bonded polishing and burnishing pads.
2. Begin polishing in one direction starting with 800 grit pad.
3. Make sequential passes with each pass perpendicular to previous pass using

finer grit pad with each pass, up to 800 grit.
4. Achieve maximum refinement with each pass before proceeding to finer grit pads.
5. Auto scrub or vacuum floor using squeegee vacuum attachment after each pass.
6. Continue polishing until gloss appearance, as measured according to ASTM E

430, matches approved field mock-ups.

I. Polish Guard:  Uniformly apply and remove excessive liquid according to
manufacturer’s instructions.

J. Final Polish:  Using burnishing equipment and finest grit burnishing pads, burnish to
uniform sheen matching approved mock-up.
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K. Final Polished Concrete Floor Finish:
1. Class C - Medium Aggregate Finish:  Remove not more than 1/8 inch of concrete

surface by grinding and polishing resulting in majority of exposure displaying
medium aggregate with no, or small amount of, large aggregate at random
locations.

2. Level 2 - Medium Gloss Appearance:
a. Gloss Reading:  Not less than 55 according to ASTM E 430 before polish

guard application.

L. Protect finished surface as required and as recommended by manufacturer of polishing
system.

3.07 FIELD QUALITY CONTROL

A. Field Testing: Contractor shall engage a qualified walkway auditor to perform field
testing according to NFSI 101-A to determine if polished concrete floor finish complies
with specified static coefficient of friction.

3.08 CLOSEOUT ACTIVITIES

A. Maintenance Training:  Manufacturer’s representative shall train Owner's designated
personnel in proper procedures for maintaining polished concrete floor.

3.09 PROTECTION

A. Covering:  After completion of polishing, contractor shall protect polished floors from
subsequent construction activities with protective covering.

END OF SECTION
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SECTION 05 5213
PIPE AND TUBE RAILINGS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Steel pipe and tube railings.

B. Handrail brackets.

1.03 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Placement of anchors in concrete.

B. Section 09 9000 - Painting.

1.04 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible
Design 2010.

B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless 2022.

C. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless
Carbon Steel Structural Tubing in Rounds and Shapes 2021a.

D. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails
for Buildings 2000 (Reapproved 2006).

1.05 PERFORMANCE REQUIREMENTS

A. General:  In engineering railings to withstand structural loads indicated, determine
allowable design working stresses of railing materials based on the following:
1. Aluminum:  The lesser of minimum yield strength divided by 1.65 or minimum

ultimate tensile strength divided by 1.95.
2. Stainless Steel:  60 percent of minimum yield strength.
3. Steel:  72 percent of minimum yield strength.

B. Structural Performance:  Provide railings capable of withstanding the effects of gravity
loads and the following loads and stresses within limits and under conditions indicated:
1. Handrails:

a. Uniform load of 50 lbf/ ft. applied in any direction.
b. Concentrated load of 200 lbf applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.

2. Top Rails of Guards:
a. Uniform load of 50 lbf/ ft. applied in any direction
b. Concentrated load of 200 lbf applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.

C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by
insulating metals and other materials from direct contact with incompatible materials.

1.06 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data and Submittals.

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and
type of fasteners, and accessories.
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1.07 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of railing through one source from a single
manufacturer.

B. Welding:  Qualify procedures and personnel according to the following:
1. AWS D1.1, "Structural Welding Code--Steel."

1.08 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of walls and other construction contiguous
with railings by field measurements before fabrication and indicate measurements on
Shop Drawings.
1. Established Dimensions:  Where field measurements cannot be made without

delaying the Work, establish dimensions and proceed with fabricating railings
without field measurements.  Coordinate wall and other contiguous construction to
ensure that actual dimensions correspond to established dimensions.

2. Provide allowance for trimming and fitting at site.

1.09 COORDINATION AND SCHEDULING

A. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates,
and directions for installing anchorages, including sleeves, concrete inserts, anchor
bolts, and items with integral anchors, that are to be embedded in concrete or masonry.
 Deliver such items to Project site in time for installation.

B. Schedule installation so wall attachments are made only to completed walls.  Do not
support railings temporarily by any means that do not satisfy structural performance
requirements.

PART 2  PRODUCTS

2.01 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of ASTM E985 and applicable local code.

B. Allow for expansion and contraction of members and building movement without
damage to connections or members.

C. Dimensions:  See drawings for configurations and heights.

D. Provide anchors and other components as required to attach to structure, made of
same materials as railing components unless otherwise indicated; where exposed
fasteners are unavoidable provide flush countersunk fasteners.

2.02 STEEL RAILING SYSTEM

A. Steel Tube:  ASTM A500/A500M  Grade B cold-formed structural tubing.

B. Steel Pipe:  ASTM A53/A53M Grade B Schedule 40, black finish.

C. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; seams
continuously welded; joints and seams ground smooth.

D. Exposed Fasteners:  No exposed bolts or screws.

E. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of
authorities having jurisdiction.

2.03 FINISHES

A. All exterior railings shall be galvanized, interior railings shall be shop primed.

2.04 FABRICATION

A. Accurately form components to suit specific project conditions and for proper
connection to building structure.
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B. Fit and shop assemble components in largest practical sizes for delivery to site.

C. Fabricate components with joints tightly fitted and secured.  

D. Welded Joints:
1. Exterior Components:  Continuously seal joined pieces by intermittent welds and

plastic filler.  Drill condensate drainage holes at bottom of members at locations
that will not encourage water intrusion.

2. Interior Components:  Continuously seal joined pieces by intermittent welds and
plastic filler.

3. Grind exposed joints flush and smooth with adjacent finish surface.  Make
exposed joints butt tight, flush, and hairline.  Ease exposed edges to small
uniform radius.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.

B. Supply items required to be cast into concrete or embedded in masonry with setting
templates, for installation as work of other sections.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install components plumb and level, accurately fitted, free from distortion or defects,
with tight joints.

C. Install railings in compliance with ADA Standards for accessible design at applicable
locations.

D. Anchor railings securely to structure.

E. Field weld anchors as indicated on drawings.  Touch-up welds with primer.  Grind
welds smooth.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per floor level, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

C. Maximum Out-of-Position:  1/4 inch.

3.05 ADJUSTING AND CLEANING

A. Clean aluminum and stainless steel by washing thoroughly with clean water and soap
and rinsing with clean water.

B. Touchup Painting:  Immediately after erection, clean field welds, bolted connections,
and abraded areas of shop paint, and paint exposed areas with same material as used
for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and
repair galvanizing to comply with ASTM A 780.

3.06 PROTECTION

A. Protect finishes of railings from damage during construction period with temporary
protective coverings approved by railing manufacturer.  Remove protective coverings at
time of Substantial Completion.



Metolius Elementary
School Upgrades

Pipe and Tube Railings 05 5213 - 4

B. Restore finishes damaged during installation and construction period so no evidence
remains of correction work.  Return items that cannot be refinished in the field to the
shop; make required alterations and refinish entire unit, or provide new units.

END OF SECTION
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SECTION 06 1000
ROUGH CARPENTRY

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Structural dimension lumber framing.

B. Non-structural dimension lumber framing.

C. Rough opening framing for doors, windows, and roof openings.

D. Preservative treated wood materials.

E. Miscellaneous framing.

F. Concealed wood blocking, nailers, and supports.

G. Miscellaneous wood nailers, furring, and grounds.

1.03 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Setting anchors in concrete.

B. Section 09 2116 - Gypsum Board Assemblies:  Gypsum-based sheathing.

1.04 REFERENCE STANDARDS

A. AWC (WFCM) - Wood Frame Construction Manual for One- and Two-Family Dwellings
2018, with Errata (2019).

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and
Steel Hardware 2016a.

C. AWPA U1 - Use Category System: User Specification for Treated Wood 2012.

D. PS 20 - American Softwood Lumber Standard 2010.

1.05 DEFINITIONS

A. Exposed Framing:  Framing not concealed by other construction.

B. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches
nominal in least dimension.

C. Timber:  Lumber of 5 inches nominal or greater in least dimension.

D. Lumber grading agencies, and the abbreviations used to reference them, include the
following:
1. NeLMA:  Northeastern Lumber Manufacturers' Association.
2. NLGA:  National Lumber Grades Authority.
3. RIS:  Redwood Inspection Service.
4. SPIB:  The Southern Pine Inspection Bureau.
5. WCLIB:  West Coast Lumber Inspection Bureau.
6. WWPA:  Western Wood Products Association.

1.06 QUALITY ASSURANCE

A. Source Limitations for Engineered Wood Products:  Obtain each type of engineered
wood product through one source from a single manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to
prevent deformation and to allow air circulation.
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B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping,
storage, or installation.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading
agencies.
1. If no species is specified, provide any species graded by the agency specified; if

no grading agency is specified, provide lumber graded by any grading agency
meeting the specified requirements.

2. Grading Agency:  Any grading agency whose rules are approved by the Board of
Review, American Lumber Standard Committee (www.alsc.org) and who provides
grading service for the species and grade specified; provide lumber stamped with
grade mark unless otherwise indicated.

B. Lumber fabricated from old growth timber is not permitted.

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Sizes:  Nominal sizes as indicated on drawings, S4S.

B. Moisture Content:  S-dry or MC19.

C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards:  Standard or No. 3.

2.03 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM

A153/A153M for high humidity and preservative-treated wood locations,
unfinished steel elsewhere.

2.04 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category
System for wood treatments determined by use categories, expected service
conditions, and specific applications.  
1. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by

an ALSC-accredited testing agency, certifying level and type of treatment in
accordance with AWPA standards.

B. Preservative Treatment:
1. Preservative Pressure Treatment of Plywood Above Grade:  AWPA U1, Use

Category UC2 and UC3B, Commodity Specification F using waterborne
preservative.

PART 3  EXECUTION

3.01 PREPARATION

A. Where wood framing bears on cementitious foundations, install full width sill flashing
continuous over top of foundation, lap ends of flashing minimum of 4 inches and seal.

B. Coordinate installation of rough carpentry members specified in other sections.

3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as
accessory components, including: shims, bracing, and blocking.
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C. Where treated wood is used on interior, provide temporary ventilation during and
immediately after installation sufficient to remove indoor air contaminants.

3.03 FRAMING INSTALLATION

A. Set structural members level, plumb, and true to line.  Discard pieces with defects that
would lower required strength or result in unacceptable appearance of exposed
members.

B. Make provisions for temporary construction loads, and provide temporary bracing
sufficient to maintain structure in true alignment and safe condition until completion of
erection and installation of permanent bracing.

C. Install structural members full length without splices unless otherwise specifically
detailed.

D. Comply with member sizes, spacing, and configurations indicated, and fastener size
and spacing indicated, but not less than required by applicable codes and AWI
(WFCM) Wood Frame Construction Manual.

E. Install horizontal spanning members with crown edge up and not less than 1-1/2 inches
of bearing at each end.

F. Construct double joist headers at floor and ceiling openings and under wall stud
partitions that are parallel to floor joists;  use metal joist hangers unless otherwise
detailed.

G. Frame wall openings with two or more studs at each jamb; support headers on cripple
studs.

3.04 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes,
fixtures, specialty items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as
required by applicable local code, to close concealed draft openings between floors
and between top story and roof/attic space; other material acceptable to code
authorities may be used in lieu of solid wood blocking.

C. In walls, provide blocking attached to studs as backing and support for wall-mounted
items, unless item can be securely fastened to two or more studs or other method of
support is explicitly indicated.

D. Where ceiling-mounting is indicated, provide blocking and supplementary supports
above ceiling, unless other method of support is explicitly indicated.

E. Provide the following specific non-structural framing and blocking:
1. Cabinets and shelf supports.
2. Wall brackets.
3. Handrails.
4. Grab bars.
5. Towel and bath accessories.
6. Wall-mounted door stops.
7. Chalkboards, tack boards and marker boards.
8. Wall paneling and trim.
9. Joints of rigid wall coverings that occur between studs.

3.05 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof
openings, and roofing assembly installation.
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3.06 TOLERANCES

A. Framing Members:  1/4 inch from true position, maximum.

B. Surface Flatness of Floor:  1/8 inch in 10 feet maximum, and 1/4 inch in 30 feet
maximum.

C. Variation from Plane (Other than Floors):  1/4 inch in 10 feet maximum, and 1/4 inch in
30 feet maximum.

3.07 CLEANING

A. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  

B. Prevent sawdust and wood shavings from entering the storm drainage system.

3.08 PROTECTION

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If,
despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered
borate treatment.  Apply borate solution by spraying to comply with EPA-registered
label.

B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes
wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to
comply with EPA-registered label.

END OF SECTION
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SECTION 06 2000
FINISH CARPENTRY

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Finish carpentry items.

B. Standing & Running Trim.

C. Wood door frames, glazed frames.

1.03 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Support framing, grounds, and concealed
blocking.

B. Section 08 1416 - Flush Wood Doors.

C. Section 09 9000 - Painting.

1.04 REFERENCE STANDARDS

A. AWI (QCP) - Quality Certification Program current edition at www.awiqcp.org.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards 2014.

C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards 2021, with
Errata.

1.05 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data, and Submittals for submittal
procedures.

B. Samples:  Submit two samples of wood trim Six (6) inch long.
1. For each wood trim, paneling section, and handrail provide samples 12-inches

long.  All wood samples shall have specified color and finish.

1.06 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in
this section with minimum five years of documented experience.

1.07 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install interior finish carpentry materials
until building is enclosed and weatherproof, wet work in space is completed and
nominally dry, and HVAC system is operating and maintaining temperature and relative
humidity at occupancy levels during the remainder of the construction period.

B. Do not install finish carpentry materials that are wet, moisture damaged, or mold
damaged.
1. Indications that materials are wet or moisture damaged include, but are not limited

to, discoloration, sagging, or irregular shape.
2. Indications that materials are mold damaged include, but are not limited to, fuzzy

or splotchy surface contamination and discoloration.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Protect materials against weather and contact with damp or wet surfaces.  Stack
lumber, plywood, and other panels flat with spacers between each bundle to provide air
circulation.  Provide for air circulation within and around stacks and under temporary
coverings.
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B. Deliver interior finish carpentry materials only when environmental conditions meet
requirements specified for installation areas.  If interior finish carpentry materials must
be stored in other than installation areas, store only where environmental conditions
meet requirements specified for installation areas.

PART 2  PRODUCTS

2.01 FINISH CARPENTRY ITEMS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or
AWMAC/WI (NAAWS), unless noted otherwise.

B. Interior Woodwork Items:
1. Door, Glazed Light, and Pocket Door Frames:  White birch; prepare for paint

finish.

2.02 WOOD-BASED COMPONENTS

A. Wood fabricated from old growth timber is not permitted.

2.03 LUMBER MATERIALS

A. Lumber:  DOC PS 20 and applicable grading rules of inspection agencies certified by
ALSC's Board of Review.
1. Factory mark each piece of lumber with grade stamp of inspection agency

indicating grade, species, moisture content at time of surfacing, and mill.

B. Softwood Plywood:  DOC PS 1.

C. Hardboard:  AHA A135.4.

D. Softwood Lumber: Smooth sawn, maximum moisture content of 6 percent; with vertical
grain of quality suitable for transparent finish.

E. Hardwood Lumber: Smooth sawn, maximum moisture content of 6 percent; with
vertical grain of quality suitable for transparent finish.

2.04 STANDING AND RUNNING TRIM

A. Softwood Lumber Trim for Opaque Finish.
1. Hemlock for opaque finish.
2. Size & Shape: To match existing.
3. Edge Profile: Eased.

2.05 FASTENINGS

A. Adhesive for Purposes Other Than Laminate Installation:  Suitable for the purpose; not
containing formaldehyde or other volatile organic compounds.
1. Glue:  Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by

manufacturer for general carpentry use.

B. Fasteners for Interior Finish Carpentry:  Nails, screws, and other anchoring devices of
type, size, material, and finish required for application indicated to provide secure
attachment, concealed where possible.
1. Where galvanized finish is indicated, provide fasteners and anchorages with hot-

dip galvanized coating complying with ASTM A 153/A 153M.

2.06 FABRICATION

A. Shop assemble work for delivery to site, permitting passage through building openings.

B. When necessary to cut and fit on site, provide materials with ample allowance for
cutting.  Provide trim for scribing and site cutting.

C. Back out or kerf backs of the following members except those with ends exposed in
finished work:
1. Interior standing and running trim except shoe and crown molds.
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D. Ease edges of lumber less than 1 inch (in nominal thickness to 1/16-inch radius and
edges of lumber 1 inch or more in nominal thickness to 1/8-inch radius.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Examine substrates, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance.

C. Examine finish carpentry materials before installation.  Reject materials that are wet,
moisture damaged, and mold damaged.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

E. Verify mechanical, electrical, and building items affecting work of this section are
placed and ready to receive this work.

3.02 PREPARATION

A. Clean substrates of projections and substances detrimental to application.

B. Before installing interior finish carpentry, condition materials to average prevailing
humidity in installation areas for a minimum of 24 hours.

3.03 INSTALLATION

A. Install work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS)
requirements for grade indicated.

B. Do not use materials that are unsound, warped, improperly treated or finished,
inadequately seasoned, or too small to fabricate with proper jointing arrangements.
1. Do not use manufactured units with defective surfaces, sizes, or patterns.

C. Set and secure materials and components in place, plumb and level.

D. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do
not use additional overlay trim to conceal larger gaps.

3.04 STANDING AND RUNNING TRIM INSTALLATION

A. Install with minimum number of joints practical, using full-length pieces from maximum
lengths of lumber available.  Do not use pieces less than 24 inches long, except where
necessary.  Stagger joints in adjacent and related standing and running trim.  Cope at
returns and miter at corners to produce tight-fitting joints with full-surface contact
throughout length of joint.  Use scarf joints for end-to-end joints.  Plane backs of
casings to provide uniform thickness across joints where necessary for alignment.
1. Match color and grain pattern of trim for transparent finish (stain or clear finish)

across joints.
2. Install trim after gypsum board joint finishing operations are completed.
3. Drill pilot holes in hardwood before fastening to prevent splitting.  Fasten to

prevent movement or warping.  Countersink fastener heads on exposed carpentry
work and fill holes.

3.05 PREPARATION FOR SITE FINISHING

A. Set exposed fasteners.  Apply wood filler in exposed fastener indentations. Sand work
smooth.

B. Before installation, prime paint surfaces of items or assemblies to be in contact with
cementitious materials.

3.06 CLEANING

A. Clean interior finish carpentry on exposed and semi-exposed surfaces.
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3.07 PROTECTION

A. Protect installed products from damage from weather and other causes during
remainder of the construction period.

B. Remove and replace finish carpentry materials that are wet, moisture damaged, and
mold damaged.
1. Indications that materials are wet or moisture damaged include, but are not limited

to, discoloration, sagging, or irregular shape.
2. Indications that materials are mold damaged include, but are not limited to, fuzzy

or splotchy surface contamination and discoloration.

3.08 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch.

B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch.

END OF SECTION



Metolius Elementary
School Upgrades

Water Repellents 07 1900 - 1

SECTION 07 1900
WATER REPELLENTS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Concrete Freeze Thaw Protection.

1.03 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete

B. Section 32 1313 - Concrete Paving.

1.04 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data and Submittals.

B. Product Data:  Provide product description.  Include manufacturer's printed statement
of VOC content.

C. Manufacturer's Installation Instructions:  Indicate special procedures and conditions
requiring special attention; cautionary procedures required during application.

D. Manufacturer's Certificate:  Certify that products meet or exceed specified
requirements.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of
project.

1.05 PERFORMANCE REQUIREMENTS

A. Performance Testing:  Provide water repellents that comply with test-performance
requirements indicated, as evidenced by reports of tests performed by manufacturer
based on Project-specific preconstruction testing by a qualified independent testing
agency on manufacturer's standard products applied to substrates simulating those on
Project using same application methods to be used for Project.

B. Absorption:  Minimum 90 percent reduction of absorption after 24 hours in comparison
of treated and untreated specimens.
1. Hardened Concrete:  ASTM C 642.

C. Water-Vapor Transmission:  Maximum 10 percent reduction in rate of vapor
transmission in comparison of treated and untreated specimens, per ASTM E 96.

D. Permeability:  Minimum 80 percent water-vapor transmission in comparison of treated
and untreated specimens, per ASTM D 1653.

E. Durability:  Maximum 5 percent loss of water repellency after 2500 hours of weathering
in comparison to specimens before weathering, per ASTM G 154.

F. Chloride-Ion Intrusion in Concrete:  NCHRP Report 244, Series II tests.
1. Reduction of Water Absorption:  80 percent.
2. Reduction in Chloride Content:  80 percent.

1.06 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and certified by manufacturer.

1.07 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer and Applicator
agree(s) to repair or replace materials that fail to maintain water repellency specified in
Part 1 "Performance Requirements" Article within specified warranty period.
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1. Warranty Period:  Five years from date of Substantial Completion.

1.08 FIELD CONDITIONS

A. Limitations:  Proceed with application only when the following existing and forecasted
weather and substrate conditions permit water repellents to be applied according to
manufacturers' written instructions and warranty requirements:
1. Ambient temperature is above 40 deg F (4.4 deg C).
2. Concrete surfaces and mortar have cured for more than 28 days.
3. Rain or snow is not predicted within 24 hours.
4. Application proceeds more than seven days after surfaces have been wet.
5. Substrate is not frozen, or surface temperature is above 40 deg F.
6. Windy conditions do not exist that may cause water repellent to be blown onto

vegetation or surfaces not intended to be treated.

B. Protect liquid materials from freezing.

PART 2  PRODUCTS

2.01 MATERIALS

A. Water Repellent:  Non-glossy, colorless, penetrating, water-vapor-permeable, non-
yellowing sealer, that dries invisibly leaving appearance of substrate unchanged.
1. Applications:  Vertical surfaces and non-traffic horizontal surfaces.

B. Penetrating Water Repellants:
1. Freeze-Thaw Protection Sealer: To be applied over all exposed surfaces of

exterior concrete flatwork.
a. Product: Protectosil Chem-Trete 40

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify joint sealants are installed and cured.

C. Verify surfaces to be coated are dry, clean, and free of efflorescence, oil, or other
matter detrimental to application of water repellent.

3.02 PREPARATION

A. Protection of Adjacent Work:
1. Protect adjacent landscaping, property, and vehicles from drips and overspray.
2. Protect adjacent surfaces not intended to receive water repellent.

B. Prepare surfaces to be coated as recommended by water repellent manufacturer for
best results.

C. Remove loose particles and foreign matter.

D. Remove oil and foreign substances with a chemical solvent that will not affect water
repellent.

E. Scrub and rinse surfaces with water and let dry.

F. Allow surfaces to dry completely to degree recommended by water repellent
manufacturer before starting coating work.

G. The wall water repellant and the flatwork freeze-thaw protection sealer are not
compatible. Protection of each surface from the other is critical while coatings are being
applied.
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3.03 APPLICATION

A. Apply water repellent in accordance with manufacturer's instructions, using procedures
and application methods recommended as producing the best results.

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to
inspect the substrate before application of water repellent and to instruct Applicator on
the product and application method to be used.

C. Apply a heavy-saturation spray coating of water repellent on surfaces indicated for
treatment using low-pressure spray equipment.  Comply with manufacturer's written
instructions for using airless spraying procedure, unless otherwise indicated.

D. Apply a second saturation spray coating, repeating first application.  Comply with
manufacturer's written instructions for limitations on drying time between coats and
after rainstorm wetting of surfaces between coats.  Consult manufacturer's technical
representative if written instructions are not applicable to Project conditions.

E. Remove water repellent from unintended surfaces immediately by a method instructed
by water repellent manufacturer.

3.04 PROTECTION

A. Protect all aluminum and pre-finished flashings from contact with water repellents. If
repellents come into contact with the surfaces, remove repellent residue immediately
per manufacturer's instructions.

3.05 CLEANING

A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or
damaged by water-repellent application as work progresses if possible.  Repair and
replace damage to concrete flatwork of building materials caused by water-repellent
application.

END OF SECTION
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SECTION 07 2100
THERMAL AND SOUND CONTROL INSULATION

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Sound Attenuation Batt Insulation for Acoustic Sound Walls.

B. Acoustical Putty Pads for Sound Walls.

C. Sprayed Insulation

1.03 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Supporting construction for batt insulation.

1.04 REFERENCE STANDARDS

A. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for
Light Frame Construction and Manufactured Housing 2012.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials 2015a.

C. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation
Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing Combustible
Components 2012.

1.05 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data and Submittals.

B. Product Data:  Provide data on product characteristics, performance criteria, and
product limitations  for each type of product indicated.

1.06 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of building insulation through one source from a
single manufacturer.

B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the
fire-test-response characteristics indicated, as determined by testing identical products
per test method indicated below by UL or another testing and inspecting agency
acceptable to authorities having jurisdiction.  Identify materials with appropriate
markings of applicable testing and inspecting agency.
1. Surface-Burning Characteristics:  ASTM E 84.
2. Fire-Resistance Ratings:  ASTM E 119.
3. Combustion Characteristics:  ASTM E 136.

C. Recycled Content:  Provide glass-fiber insulation with recycled content so
postconsumer recycled content plus one-half of preconsumer recycled content is not
less than 25 percent.

1.07 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are
detrimental to successful installation.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration by moisture,
soiling, and other sources.  Store inside and in a dry location.  Comply with
manufacturer's written instructions for handling, storing, and protecting during
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installation.

B. Protect plastic insulation as follows:
1. Do not expose to sunlight, except to extent necessary for period of installation and

concealment.
2. Protect against ignition at all times.  Do not deliver plastic insulating materials to

Project site before installation time.
3. Complete installation and concealment of plastic materials as rapidly as possible

in each area of construction.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:
1. Available Products:  Subject to compliance with requirements, products that may

be incorporated into the Work include, but are not limited to, products specified.
2. Available Manufacturers:  Subject to compliance with requirements,

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, manufacturers specified.

2.02 BATT INSULATION MATERIALS

A. Sound-Attenuation Blankets:  Mineral Fiber Batt Insulation:  Flexible or semi-rigid 
preformed batt or blanket, complying with ASTM C665; friction fit; unfaced flame
spread index of 0 (zero) when tested in accordance with ASTM E84.
1. Smoke Developed Index:  0 (zero), when tested in accordance with ASTM E84.
2. Thickness:  3 inch  at all interior walls; 6 inch between floors.
3. Extent of work: Provide in all interior walls calling for insulation Provide in all

hollow metal door frames and windows.
4. Manufacturers:

a. Johns Manville; MinWool Sound Attenuation Fire Batts:  www.jm.com/#sle.
b. Thermafiber, Inc ; SAFB :  www.thermafiber.com/#sle.
c. ROXUL, Inc; ComfortBatt:  www.roxul.com/#sle.
d. ROXUL, Inc; Roxul AFB:  www.roxul.com/#sle.
e. Substitutions: See Section 01 2500 - Substitutions.

2.03 SPRAYED INSULATION

A. Foamed-On-Place Insulation: Medium-density, rigid or semi-rigid, closed cell
polyurethance foam; foamed on-site, using blowing agent of water or non-ozone-
depleting gas.
1. Aged Thermal Resistance. R-value of 5 (deg F hr sq ft)/Btu, minimum, when

tested at 1 inch thickness in accordance with ASTM C518 after aging for 180 days
at 41 degrees F.

2. Water Vapor Permeance: Vapor retarder; 2 perm. maximum, when tested as
intended thickness in accordance with ASTM E96/E96M, dessicant method.

3. Water Absorption: Less than 2 percent by volume, maximum, when tested in
accordance with ASTM D2842.

4. Air Permeance: 0.004 cfm/sq ft, maximum, when tested at intended thickness in
accordance with ASTM E2178 or ASTM E283 at 1.5 psf.

5. Closed Cell Content: At least 90 percent.
6. Surface Burning Characteristics: Flame spread/smoke developed index of 25/450,

maximum when tested in accordance with ASTM E84.
7. Products:

a. Icynene Inc; Icynene ProSeal Eco MD-R-210
b. Johns Manville; JM Corbond III Closed Cell Spray Polyurethance Foam.
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c. Substitutions: See Section 01 6000 - Product Requirements.

B. Installation: Place per drawings with installed R-value equal to highest adjacent building
assemby R-value.

2.04 ACCESSORIES

A. Fire-Retardant, Reinforced-Polyethylene Vapor Retarders:  2 outer layers of
polyethylene film laminated to an inner reinforcing layer consisting of either nonwoven
grid of nylon cord or polyester scrim and weighing not less than 22 lb/1000 sq. ft., with
maximum permeance rating of 0.1317 perm and with flame-spread and smoke-
developed indexes of not more than 5 and 60, respectively.
1. Available Products:

a. Raven Industries Inc.; DURA-SKRIM 2FR.
b. Reef Industries, Inc.; Griffolyn T-55 FR.

2. Location: Cover all insulation on exterior walls exposed to open.

B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder
manufacturer for sealing joints and penetrations in vapor retarder.

C. Adhesive for Vapor Retarders:  Product recommended by vapor-retarder manufacturer
and with demonstrated capability to bond vapor retarders securely to substrates
indicated.

D. Insulation Fasteners: Provide manufacturer’s standard J-Hooks or Drop-Thru Nails
capable of attaching wire to hold up floor sound batt insulation.

E. Acoustical Putty Pads: 1/8 inch x 7-1/4 inch x 7-1/4 inch, malleable, non-hardening,
permanently resilient, putty pads.  Install at all electrical and low voltage outlets and
any other penetrations in interior walls scheduled to have insulation.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that
substrates are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

C. Examine substrates and conditions, with Installer present, for compliance with
requirements of Sections in which substrates and related work are specified and for
other conditions affecting performance.
1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Clean substrates of substances harmful to insulation or vapor retarders, including
removing projections capable of puncturing vapor retarders or of interfering with
insulation attachment.

3.03 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and
application indicated.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left
exposed at any time to ice, rain, and snow.

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and
fit tightly around obstructions and fill voids with insulation.  Remove projections that
interfere with placement.

D. Water-Piping Coordination:  If water piping is located within insulated exterior walls,
coordinate location of piping to ensure that it is placed on warm side of insulation and
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insulation encapsulates piping.

E. For preformed insulating units, provide sizes to fit applications indicated and selected
from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of
insulation units to produce thickness indicated unless multiple layers are otherwise
shown or required to make up total thickness.

3.04 INSTALLATION OF GENERAL BUILDING INSULATION

A. Apply insulation units to substrates by method indicated, complying with manufacturer's
written instructions.  If no specific method is indicated, bond units to substrate with
adhesive or use mechanical anchorage to provide permanent placement and support of
units.

B. Thermal Insulation and vapor retarder shall form a complete thermal envelope of the
building, i.e. walls, roofs, soffits, etc.

C. Install mineral-fiber insulation in cavities formed by framing members according to the
following requirements:
1. Use insulation widths and lengths that fill the cavities formed by framing members.

 If more than one length is required to fill cavity, provide lengths that will produce a
snug fit between ends.

2. Place insulation in wall cavities formed by framing members to produce a friction
fit between edges of insulation and adjoining framing members. Support blankets
mechanically where batts are not inside a sandwiched wall of sheathing.

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures.
4. For wall cavities where cavity heights exceed 96 inches, support unfaced blankets

mechanically.

3.05 SOUND-ATTENUATION INSULATION

A. Install sound-attenuation blankets at walls calling for insulation.

B. Blankets in walls shall be installed in continuous manner behind all electrical switches,
and conduit, and all mechanical and plumbing pipes.  Fill all vacant voids in stud
spaces.

C. Wall blankets shall be friction fit between framing members.  If insulation is not tight,
mechanically fasten blankets, blankets shall not sag.  Support blankets mechanically
where batts are not inside a sandwiched wall of sheathing.

3.06 MISCELLANEOUS INSTALLATIONS

A. Putty Pad Installation: Provide installation of Acoustic Putty Pads around all electrical
and low voltage boxes in walls scheduled for sound insulation prior to installation of
drywall.  Pads will be hand-formed around boxes, and around the conduit.  Fold and
press pads into boxes.

3.07 HOLLOW METAL FRAME INSTALLATION

A. At all hollow metal frames, fill the void of the frame complete after frame is installed in
the wall framing.  Door frames are scheduled to have half of the frame filled with
drywall setting compound prior to installation.  The window/relight frames are not
scheduled to receive drywall compound and will require complete insulation fill after
installation.

3.08 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.
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B. Protect installed insulation and vapor retarders from damage due to harmful weather
exposures, physical abuse, and other causes.  Provide temporary coverings or
enclosures where insulation is subject to abuse and cannot be concealed and
protected by permanent construction immediately after installation.

END OF SECTION





Metolius Elementary
School Upgrades

Joint Sealants 07 9200 - 1

SECTION 07 9200
JOINT SEALANTS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Nonsag gunnable joint sealants.

B. Joint backings and accessories.

1.03 RELATED REQUIREMENTS

A. Section 09 2116 - Gypsum Board Assemblies:  Sealing acoustical and sound-rated
walls and ceilings.

B. Section 09 3000 - Tiling:  Sealant between tile and plumbing fixtures and at junctions
with other materials and changes in plane.

C. Division 32 Section "Pavement Joint Sealants" for sealing joints in pavements,
walkways, and curbing.

1.04 SUMMARY

A. This Section includes joint sealants for the following applications, including those
specified by reference to this Section:
1. Exterior joints in the following vertical surfaces and horizontal nontraffic surfaces:

a. Construction joints in cast-in-place concrete.
b. Joints between different materials listed above.
c. Perimeter joints between materials listed above and frames of doors,

windows and louvers.
d. Other joints as indicated.

2. Exterior joints in the following horizontal traffic surfaces:
a. Expansion joints in concrete walkways and patios.
b. Other joints as indicated.

3. Interior joints in the following vertical surfaces and horizontal nontraffic surfaces:
a. Perimeter joints of exterior openings where indicated.
b. Tile control and expansion joints.
c. Perimeter joints between interior wall surfaces and frames of interior doors,

windows and elevator entrances.
d. Joints between plumbing fixtures and adjoining walls, floors, and counters.
e. Other joints as indicated.
f. Joints between flooring and bottoms of interior door frames.

4. Interior joints in the following horizontal traffic surfaces:
a. Isolation joints in cast-in-place concrete slabs.
b. Interior saw cut joints in concrete slabs.
c. Other joints as indicated.

1.05 REFERENCE STANDARDS

A. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications 2012.

B. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016.

1.06 PERFORMANCE REQUIREMENTS

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight
continuous joint seals without staining or deteriorating joint substrates.
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B. Provide joint sealants for interior applications that establish and maintain airtight and
water-resistant continuous joint seals without staining or deteriorating joint substrates.

1.07 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data and Submittals.

B. Product Data for Sealants:  Submit manufacturer's technical data sheets for each
product to be used, that includes the following.
1. Physical characteristics, including movement capability, VOC content, hardness,

cure time, and color availability.
2. List of backing materials approved for use with the specific product.
3. Substrates that product is known to satisfactorily adhere to and with which it is

compatible.
4. Substrates the product should not be used on.
5. Sample product warranty.

C. Product Data for Accessory Products:  Submit manufacturer's technical data sheet for
each product to be used, including physical characteristics, installation instructions, and
recommended tools.

D. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's
color cards showing standard colors available for selection.

E. Sealant Schedule: Contractor shall provide a complete sealant schedule showing types
of sealants used at all locations.

F. Warranties:  Special warranties specified in this Section.

1.08 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized Installer who is approved or licensed
for installation of elastomeric sealants required for this Project.

B. Source Limitations:  Obtain each type of joint sealant through one source from a single
manufacturer.

1.09 PROJECT CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:
1. When ambient and substrate temperature conditions are outside limits permitted

by joint-sealant manufacturer or are below 40 deg F.
2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for

applications indicated.
4. Contaminants capable of interfering with adhesion have not yet been removed

from joint substrates.

1.10 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Special Installer's Warranty:  Installer's standard form in which Installer agrees to repair
or replace elastomeric joint sealants that do not comply with performance and other
requirements specified in this Section within specified warranty period.
1. Warranty Period:  Two (2) years from date of Substantial Completion.

C. Special Manufacturer's Warranty:  Manufacturer's standard form in which elastomeric
sealant manufacturer agrees to furnish elastomeric joint sealants to repair or replace
those that do not comply with performance and other requirements specified in this
Section within specified warranty period.
1. Correct defective work within a five year period after Date of Substantial

Completion.
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D. Warranty:  Include coverage for installed sealants and accessories that fail to achieve
 watertight seal , exhibit loss of adhesion or cohesion, or do not cure.

E. Special warranties specified in this Article exclude deterioration or failure of elastomeric
joint sealants from the following:
1. Movement of the structure resulting in stresses on the sealant exceeding sealant

manufacturer's written specifications for sealant elongation and compression
caused by structural settlement or errors attributable to design or construction.

2. Disintegration of joint substrates from natural causes exceeding design
specifications.

3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other

atmospheric contaminants.

PART 2  PRODUCTS

2.01 JOINT SEALANT APPLICATIONS

A. Scope:
1. Exterior Joints:  Seal open joints, whether or not the joint is indicated on drawings,

unless specifically indicated not to be sealed. Exterior joints to be sealed include,
but are not limited to, the following items.
a. Wall expansion and control joints.
b. Joints between door, window, and other frames and adjacent construction.
c. Joints between different exposed materials.
d. Openings below ledge angles in masonry.

2. Interior Joints:  Do not seal interior joints unless specifically indicated to be
sealed. Interior joints to be sealed include, but are not limited to, the following
items.
a. Joints between door, window, and other frames and adjacent construction.
b. In sound-rated wall and ceiling assemblies, gaps at electrical outlets, wiring

devices, piping, and other openings; between wall/ceiling and other
construction; and other flanking sound paths.

c. Gaps and joints of the cottom of dorr frames to the floor.
3. Do not seal the following types of joints.

a. Intentional weepholes in masonry.
b. Joints indicated to be treated with manufactured expansion joint cover or

some other type of sealing device.
c. Joints where sealant is specified to be provided by manufacturer of product to

be sealed.
d. Joints where installation of sealant is specified in another section.

B. Interior Joints:  Use non-sag polyurethane sealant, unless otherwise indicated.
1. Wall and Ceiling Joints in Non-Wet Areas:  Acrylic emulsion latex sealant.
2. In Sound-Rated Assemblies:  Acrylic emulsion latex sealant.

C. Sound-Rated Assemblies:  Walls and ceilings identified as "STC-rated", "sound-rated",
or "acoustical".

2.02 JOINT SEALANTS - GENERAL

A. Compatibility:  Provide joint sealants, backings, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by sealant manufacturer, based on testing and field
experience.

B. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside
the weatherproofing system that comply with the following limits for VOC content.



Metolius Elementary
School Upgrades

Joint Sealants 07 9200 - 4

C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full
range to be selected once all materials are constructed in or on the building.

2.03 ELASTOMERIC JOINT SEALANTS

A. Elastomeric Sealants:  Comply with ASTM C 920 and other requirements indicated for
each liquid-applied chemically curing sealant specified, including those referencing
ASTM C 920 classifications for type, grade, class, and uses related to exposure and
joint substrates.

B. Stain-Test-Response Characteristics:  Where elastomeric sealants are specified to be
nonstaining to porous substrates, provide products that have undergone testing
according to ASTM C 1248 and have not stained porous joint substrates indicated for
Project.

C. Suitability for Immersion in Liquids.  Where elastomeric sealants are indicated for Use I
for joints that will be continuously immersed in liquids, provide products that have
undergone testing according to ASTM C 1247 and qualify for the length of exposure
indicated by reference to ASTM C 920 for Class 1 or 2.  Liquid used for testing sealants
is deionized water, unless otherwise indicated.

D. Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints
that will come in repeated contact with food, provide products that comply with 21 CFR
177.2600.

E. Single-Component Medium-Modules Neutral-Curing Silicone Sealant:
1. Available Products:

a. Dow Corning Corporation; 790.
b. Tremco; Spectrem 1 (Basic).
c. GE Silicones; SilPruf SCS2000.
d. Pecora Corporation; 864.
e. Pecora Corporation; 890.
f. Tremco; Spectrem 3.
g. Dow Corning Corporation; 791.
h. Dow Corning Corporation; 795
i. GE Silicones; SilPruf NB SCS9000.

2. Type and Grade:  S (single component) and NS (nonsag).
3. Class:  25.
4. Use Related to Exposure:  NT (nontraffic).
5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates

indicated, O.
a. Use O Joint Substrates:  Coated glass, color anodic aluminum, aluminum

coated with a high-performance coating, galvanized steel, brick, granite
ceramic tile and wood.

6. Stain-Test-Response Characteristics:  Nonstaining to porous substrates per
ASTM C 1248.

7. Applications: Provide at locations of non-porous to non-porous and non-porous to
porous substrates.

F. Single-Component Mildew-Resistant Neutral-Curing Silicone Sealant:
1. Available Products:

a. Pecora Corporation; 898.
b. Tremco; Tremsil 600 White.

2. Type and Grade:  S (single component) and NS (nonsag).
3. Class:  25.
4. Use Related to Exposure:  NT (nontraffic).
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5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates
indicated, O.
a. Use O Joint Substrates:  Coated glass, color anodic aluminum, aluminum

coated with a high-performance coating, galvanized steel, and ceramic tile.

G. Multicomponent Nonsag Urethane Sealant:
1. Available Products:

a. Pecora Corporation; Dynatrol II.
b. Tremco; Dymeric 511.
c. Tremco; Vulkem 922.

2. Type and Grade:  M (multicomponent) and NS (nonsag).
3. Class:  50.
4. Use[s] Related to Exposure:  NT (nontraffic) and T (traffic).
5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates

indicated, O.
a. Use O Joint Substrates: Color anodic aluminum, aluminum coated with a

high-performance coating, galvanized steel, brick, granite, limestone, marble,
ceramic tile and wood.

H. Single-Component Nonsag Urethane Sealant:
1. Available Products:

a. Sika Corporation, Inc.; Sikaflex - 1a.
b. Sonneborn, Division of ChemRex Inc.; Ultra.
c. Sonneborn, Division of ChemRex Inc.; NP 1.
d. Tremco; Vulkem 116.
e. Termco: Vulkem 230

2. Type and Grade:  S (single component) and NS (nonsag).
3. Class:  25.
4. Uses Related to Exposure:  T (traffic) and NT (nontraffic).
5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates

indicated, O.
6. Applications: At all exposed locations on the building where porous materials

adjoin porous materials.

I. Semirigid Joint filler: Two-component, semirigid, 100 percent solids, epoxy joint filler
with a Type A Shore durometer range of 90 to 95 per ASTM D2240.
1. Metzger/McGuire RS-88. Color to be selected.

a. Applications: For use at all exposed slabs scheduled to be sealed.

2.04 LATEX JOINT SEALANTS

A. Latex Sealant:  Comply with ASTM C 834, Type P, Grade NF.

B. Available Products:
1. Bostik Findley; Chem-Calk 600.
2. Pecora Corporation; AC-20+.
3. Schnee-Morehead, Inc.; SM 8200.
4. Sonneborn, Division of ChemRex Inc.; Sonolac.
5. Tremco; Tremflex 834.

2.05 ACOUSTICAL JOINT SEALANTS

A. Acoustical Sealant for Exposed and Concealed Joints:  Manufacturer's standard
nonsag, paintable, nonstaining latex sealant complying with ASTM C 834 and the
following:
1. Product effectively reduces airborne sound transmission through perimeter joints

and openings in building construction as demonstrated by testing representative
assemblies according to ASTM E 90.
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2. Available Products:
a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant.
b. United States Gypsum Co.; SHEETROCK Acoustical Sealant.

3. Location: At all areas of sound walls where sealant is called for.

2.06 PREFORMED JOINT SEALANTS

A. Preformed Silicone-Sealant System:  Manufacturer's standard system consisting of
precured low-modulus silicone extrusion, in sizes to fit joint widths indicated, combined
with a neutral-curing silicone sealant for bonding extrusions to substrates.
1. Available Products:

a. Dow Corning Corporation; 123 Silicone Seal.
b. GE Silicones; UltraSpan US1100.
c. Pecora Corporation; Sil-Span.
d. Tremco; Spectrem Ez Seal.

2.07 PREFORMED TAPE SEALANTS

A. Back-Bedding Mastic Tape Sealant:  Preformed, butyl-based elastomeric tape sealant
with a solids content of 100 percent; nonstaining and nonmigrating in contact with
nonporous surfaces; with or without spacer rod as recommended in writing by tape
manufacturers for application indicated; packaged on rolls with a release paper
backing; and complying with ASTM C 1281 and AAMA 800 for products indicated
below:
1. AAMA 804.3 tape, where indicated.
2. AAMA 806.3 tape, for applications in which tape is subject to continuous pressure.
3. AAMA 807.3 tape, for applications in which tape is not subject to continuous

pressure.

B. Expanded Cellular Tape Sealant:  Closed-cell, PVC foam tape sealant; factory coated
with adhesive on both surfaces; packaged on rolls with release liner protecting
adhesive; and complying with AAMA 800 for the following types:
1. Type 1, for applications in which tape acts as the primary sealant.
2. Type 2, for applications in which tape is used in combination with a full bead of

liquid sealant.

2.08 JOINT-SEALANT BACKING

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

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a
surface skin) and of size and density to control sealant depth and otherwise contribute
to producing optimum sealant performance:

C. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone tubing
complying with ASTM D 1056, nonabsorbent to water and gas, and capable of
remaining resilient at temperatures down to minus 26 deg F (minus 32 deg C).  Provide
products with low compression set and of size and shape to provide a secondary seal,
to control sealant depth, and to otherwise contribute to optimum sealant performance.

D. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials
or joint surfaces at back of joint where such adhesion would result in sealant failure.
 Provide self-adhesive tape where applicable.



Metolius Elementary
School Upgrades

Joint Sealants 07 9200 - 7

2.09 ACCESSORIES

A. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not
adhere to and recommended by tape and sealant manufacturers for specific
application.

B. Masking Tape:  Self-adhesive, nonabsorbent, non-staining, removable without
adhesive residue, and compatible with surfaces adjacent to joints and sealants.

C. Joint Cleaner:  Non-corrosive and non-staining type, type recommended by sealant
manufacturer; compatible with joint forming materials.

D. Primers:  Type recommended by sealant manufacturer to suit application; non-staining.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.

B. Verify that backing materials are compatible with sealants.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.
Clean porous joint substrate surfaces by brushing, grinding, blast cleaning,

mechanical abrading, or a combination of these methods to produce a clean, sound
substrate capable of developing optimum bond with joint sealants.  Remove loose
particles remaining after cleaning operations above by vacuuming or blowing out joints
with oil-free compressed air.  Porous joint substrates include the following:
1. Concrete.

C. Clean nonporous surfaces with chemical cleaners or other means that do not stain,
harm substrates, or leave residues capable of interfering with adhesion of joint
sealants.  Nonporous joint substrates include the following:
1. Metal.
2. Glass.
3. Porcelain enamel.
4. Glazed surfaces of ceramic tile.

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

E. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

F. Joint Priming:  Prime joint substrates, where recommended in writing by joint-sealant
manufacturer, based on preconstruction joint-sealant-substrate tests or prior
experience.  Apply primer to comply with joint-sealant manufacturer's written
instructions.  Confine primers to areas of joint-sealant bond; do not allow spillage or
migration onto adjoining surfaces.

G. Mask elements and surfaces adjacent to joints from damage and disfigurement due to
sealant work; be aware that sealant drips and smears may not be completely
removable.

H. Concrete Floor Joints That Will Be Exposed in Completed Work:  Test joint filler in
inconspicuous area to verify that it does not stain or discolor slab.

3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation
of surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C1193.
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C. Perform acoustical sealant application work in accordance with ASTM C919.

D. Install sealant backings of type indicated to support sealants during application and at
position required to produce cross-sectional shapes and depths of installed sealants
relative to joint widths that allow optimum sealant movement capability.
1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant

application and replace them with dry materials.

E. Install bond breaker backing tape where backer rod cannot be used.

F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and
without getting sealant on adjacent surfaces.

G. Do not install sealant when ambient temperature is outside manufacturer's
recommended temperature range, or will be outside that range during the entire curing
period, unless manufacturer's approval is obtained and instructions are followed.

H. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning
or curing begins, tool sealants according to requirements specified below to form
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to
ensure contact and adhesion of sealant with sides of joint.
1. Remove excess sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by sealant manufacturer and that

do not discolor sealants or adjacent surfaces.
3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless

otherwise indicated.
4. Provide flush joint configuration where indicated per Figure 5B in ASTM C 1193.
5. Provide recessed joint configuration of recess depth and at locations indicated per

Figure 5C in ASTM C 1193.
a. Use masking tape to protect surfaces adjacent to recessed tooled joints.

3.04 FIELD QUALITY CONTROL

A. Remove and replace failed portions of sealants using same materials and procedures
as indicated for original installation.  Ensure that original sealant surfaces are clean and
that new sealant contacts original sealant.

3.05 CLEANING

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses
by methods and with cleaning materials approved in writing by manufacturers of joint
sealants and of products in which joints occur.

3.06 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating
substances and from damage resulting from construction operations or other causes so
sealants are without deterioration or damage at time of Substantial Completion.  If,
despite such protection, damage or deterioration occurs, cut out and remove damaged
or deteriorated joint sealants immediately so installations with repaired areas are
indistinguishable from original work.

3.07 POST-OCCUPANCY

A. Post-Occupancy Inspection:  Perform visual inspection of entire length of project
sealant joints at a time that joints have opened to their greatest width; i.e. at the low
temperature in the thermal cycle.  Report failures immediately and repair.

END OF SECTION
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SECTION 08 1416
FLUSH WOOD DOORS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Solid-core doors with wood-veneer faces.

B. Factory finishing flush wood doors.

C. Factory fitting flush wood doors to frames and factory machining for hardware.

1.03 RELATED REQUIREMENTS

A. Section 06 2000 - Finish Carpentry:  Wood door frames.

B. Section 08 7100 - Door Hardware.

C. Section 09 9000 - Painting: Field finishing of wood doors.

1.04 REFERENCE STANDARDS

A. ANSI A135.4 - American National Standard for Basic Hardboard 2012.

B. AWI (QCP) - Quality Certification Program current edition at www.awiqcp.org.

C. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards 2014.

D. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards, U.S.
Version 3.0 2016.

E. WDMA I.S. 1A - Interior Architectural Wood Flush Doors 2013.

1.05 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data and Submittals.

B. Product Data:  Indicate door core materials and construction; veneer species, type and
characteristics.

C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts,
beveling, blocking for hardware, factory machining, factory finishing, cutouts for glazing
and other details.
1. Indicate requirements for veneer matching.

D. Maintenance Data: For inclusion in maintenance manuals required by Section 01 7823.

E. Warranty, executed in Owner's name.

1.06 QUALITY ASSURANCE

A. Source Limitations:  Obtain flush wood doors from single manufacturer.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products
specified in this section, with not less than three years of documented experience.
1. Accredited participant in the specified certification program prior to the

commencement of fabrication and throughout the duration of the project.

C. Quality Certification:  Comply with AWI (QCP) woodwork association quality
certification service/program in accordance with requirements for work specified in this
section.
1. Provide labels or certificates indicating that the installed work complies with

AWMAC/WI (NAAWS) requirements for grade or grades specified.
2. Submit certifications upon completion of installation that verifies this work is in

compliance with specified requirements.
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1.07 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.

B. Accept doors on site in manufacturer's packaging.  Inspect for damage.

C. Protect doors with resilient packaging sealed with heat shrunk plastic.  Do not store in
damp or wet areas; or in areas where sunlight might bleach veneer.  Seal top and
bottom edges with tinted sealer if stored more than one week.  Break seal on site to
permit ventilation.

D. Mark each door on top and bottom rail with opening number used on Shop Drawings.

1.08 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed
and weathertight, wet work in spaces is complete and dry, and HVAC system is
operating and maintaining ambient temperature and humidity conditions at occupancy
levels during the remainder of the construction period.

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Interior Doors:  Provide manufacturer's warranty for the life of the installation.

C. Include coverage for delamination of veneer, warping beyond specified installation
tolerances, defective materials, and telegraphing core construction.

D. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to
repair or replace doors that fail in materials or workmanship within specified warranty
period.
1. Failures include, but are not limited to, the following:

a. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section.
b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-

inch span.
2. Warranty shall also include installation and finishing that may be required due to

repair or replacement of defective doors.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Wood Veneer Faced Doors:
1. Algoma Hardwood, Inc.
2. Eggers Industries.
3. Marshfield DoorSystems, Inc.
4. Oregon Door.
5. Vancouver Door Company.

B. Basis of Design: VT Industries; Architectural Wood Doors.

2.02 DOORS AND PANELS

A. Doors: Refer to drawings for locations and additional requirements.
1. Quality Level:  Custom Grade, Heavy Duty performance, in accordance with

WDMA I.S. 1A.
2. Wood Veneer Faced Doors:  5-ply unless otherwise indicated.  Stiles and rails are

bonded to core, then entire unit abrasive planed before veneering.  Faces are
bonded to core using a hot press.

B. Interior Doors:  1-3/4 inches thick unless otherwise indicated; flush construction.
1. Provide solid core doors at all locations.
2. Hardboard facing with factory opaque finish as indicated on drawings.
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2.03 DOOR FACINGS

A. Veneer Facing for Opaque Finish:  Medium density overlay (MDO), in compliance with
indicated quality standard.

B. Hardboard Facing for Opaque Finish:  ANSI A135.4, Class 1 - Tempered, S2S (smooth
two sides) hardboard, 1/8 inch thick.

2.04 DOOR CONSTRUCTION

A. Fabricate doors in accordance with door quality standard specified.

B. Low-Emitting Materials:  Provide doors made with adhesives and composite wood
products that do not contain urea formaldehyde.

C. WDMA I.S.1-A Performance Grade:  Heavy Duty.

D. Particle Board Core Doors:
1. Particleboard:  ANSI A208.1, Grade LD-2, made with binder containing no urea-

formaldehyde resin.
2. Blocking: Provide wood blocking in particleboard-core doors as follows:

a. Provide solid blocks at lock edge for hardware reinforcement.
b. Provide solid blocking for other throughbolted hardware.
c. 5-inch top-rail blocking, in doors indicated to have closers.
d. 5-inch bottom-rail blocking, in exterior doors and doors indicated to have kick,

mop, or armor plates.
e. 5-inch mid-rail blocking, in doors indicated to have exit devices.

E. Factory machine doors for hardware other than surface-mounted hardware, in
accordance with hardware requirements and dimensions.

F. Factory fit doors for frame opening dimensions identified on shop drawings, with edge
clearances in accordance with specified quality standard.

G. Provide edge clearances in accordance with the quality standard specified.

2.05 ACCESSORIES

A. Wood Door Frames:  As specified in Section 06 2000.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Examine doors and installed door frames before hanging doors.
1. Verify that frames comply with indicated requirements for type, size, location, and

swing characteristics and have been installed with level heads and plumb jambs.
2. Reject doors with defects.

D. Do not install doors in frame openings that are not plumb or are out-of-tolerance for
size or alignment.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality
standard.

B. Field-Finished Doors:  Trimming to fit is acceptable.
1. Adjust width of non-rated doors by cutting equally on both jamb edges.
2. Trim maximum of 3/4 inch off bottom edges.

C. Use machine tools to cut or drill for hardware.



Metolius Elementary
School Upgrades

Flush Wood Doors 08 1416 - 4

D. Coordinate installation of doors with installation of frames and hardware.

E. Job-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels as
indicated below; do not trim stiles and rails in excess of limits set by manufacturer or
permitted for fire-rated doors.  Machine doors for hardware.  Seal edges of doors,
edges of cutouts, and mortises after fitting and machining.
1. Clearances:  Provide 1/8 inch at heads, jambs, and between pairs of doors.

 Provide 1/8 inch from bottom of door to top of decorative floor finish or covering
unless otherwise indicated.  Where threshold is shown or scheduled, provide 1/4
inch from bottom of door to top of threshold unless otherwise indicated.
a. Comply with NFPA 80 for fire-rated doors.

2. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and hinge
edges.

3. Bevel fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock edge; trim stiles
and rails only to extent permitted by labeling agency.

F. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.

3.03 TOLERANCES

A. Conform to specified quality standard for fit and clearance tolerances.

B. Conform to specified quality standard for telegraphing, warp, and squareness.

3.04 ADJUSTING

A. Adjust doors for smooth and balanced door movement.  Rehang or replace doors that
do not swing or operate freely.

B. Adjust closers for full closure.

C. Finished Doors:  Replace doors that are damaged or that do not comply with
requirements.  Doors may be repaired or refinished if work complies with requirements
and shows no evidence of repair or refinishing.

END OF SECTION
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SECTION 08 3100
ACCESS DOORS AND PANELS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Wall access door and frame units.

B. Ceiling access door and frame units.

1.03 RELATED REQUIREMENTS

A. Section 09 2116 - Gypsum Board.

B. Section 09 9000 - Painting: For Field Finishing.

1.04 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data and Submittals.

B. Product Data:  Provide sizes, types, finishes, hardware, scheduled locations, and
details of adjoining work.

C. Shop Drawings:  Indicate exact position of all access door units.  Show fabrication and
installation details of access doors and frames for each type of substrate.  Include
plans, elevations, sections, details, and attachments to other work.

1.05 QUALITY ASSURANCE

A. Source Limitations:  Obtain access door(s) and frame(s) through one source from a
single manufacturer.

B. Size Variations:  Obtain Architect's acceptance of manufacturer's standard-size units,
which may vary slightly from sizes indicated.

1.06 COORDINATION

A. Verification:  Determine specific locations and sizes for access doors needed to gain
access to concealed plumbing, mechanical, or other concealed work, and indicate in
the schedule specified in "Submittals" Article.

PART 2  PRODUCTS

2.01 STEEL MATERIALS

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
1. ASTM A 123/A 123M, for galvanizing steel and iron products.

B. Steel Sheet:  Electrolytic zinc-coated, ASTM A 591/A 591M with cold-rolled steel sheet
substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed.

C. Steel Finishes:  Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products" for recommendations for applying and designating finishes.
1. Surface Preparation for Steel Sheet:  Clean surfaces to comply with SSPC-SP 1,

"Solvent Cleaning," to remove dirt, oil, grease, or other contaminants that could
impair paint bond.  Remove mill scale and rust, if present, from uncoated steel,
complying with SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-
SP 8, "Pickling."

2.02 WALL & CEILING-MOUNTED UNITS

A. Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:
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1. ACUDOR Products Inc:  www.acudor.com/#sle.
2. Dur-Red Products.
3. J. L. Industries, Inc.
4. Karp Associates, Inc.
5. Larsen's Manufacturing Company.
6. Milcor, Inc.

B. Flush Access Doors:  Factory fabricated door and frame units, fully assembled units
with corner joints welded, filled, and ground flush; square and without rack or warp;
coordinate requirements with assemblies that units are to be installed in.
1. Door Style:  Single thickness with rolled or turned in edges.
2. Frames:  16 gage, 0.0598 inch, minimum.  Trimless.
3. Single Steel Sheet Door Panels: 1/16 inch, minimum thickness.
4. Steel Finish:  Primed.
5. Size:  As required for access to areas, unless noted otherwise on drawings..
6. Hardware:

a. Hinges for Non-Fire-Rated Units:  Continuous piano hinge.
b. Handle:  Fixed.
c. Latch/Lock:  Cylinder lock-operated cam latch, two keys for each unit.

2.03 FABRICATION

A. General:  Provide access door and frame assemblies manufactured as integral units
ready for installation.

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide
materials with smooth, flat surfaces without blemishes.  Do not use materials with
exposed pitting, seam marks, roller marks, rolled trade names, or roughness.

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.
 Furnish attachment devices and fasteners of type required to secure access panels to
types of supports indicated.
1. Exposed Flanges: Nominal 1 inch wide around perimeter of frame.
2. Provide mounting holes in frames for attachment of units to metal or wood

framing.
3. Provide mounting holes in frame for attachment of masonry anchors.

D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane
when closed.

E. Extruded Aluminum:  After fabrication, apply manufacturer's standard protective coating
on aluminum that will come in contact with concrete.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that rough openings are correctly sized and located.

3.02 INSTALLATION

A. Install units in accordance with manufacturer's instructions.

B. Install frames plumb and level in openings.  Secure rigidly in place.  Assure that plane
of face panels aligned with adjacent finish surfaces.

C. Position units to provide convenient access to concealed equipment when necessary.

3.03 ADJUSTING AND CLEANING

A. Adjust doors and hardware after installation for proper operation.
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B. Remove and replace doors and frames that are warped, bowed, or otherwise
damaged.

END OF SECTION





Metolius Elementary
School Upgrades

Door Hardware 08 7100 - 1

SECTION 08 7100
DOOR HARDWARE

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Hardware for wood  doors.

B. Electrically operated and controlled hardware.

C. Thresholds.

D. Weatherstripping, seals and door gaskets.

1.03 RELATED REQUIREMENTS

A. Section 08 1416 - Flush Wood Doors.

B. Division 26 Sections for connections to electrical power system and for low-voltage
wiring work.

C. Section 28 1000 - Access Control :  Electronic access control devices.

1.04 REFERENCE STANDARDS

A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for
Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines;
current edition.

B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible
Design 2010.

C. BHMA A156.1 - American National Standard for Butts and Hinges 2013.

D. BHMA A156.6 - American National Standard for Architectural Door Trim 2010.

E. BHMA A156.7 - American National Standard for Template Hinge Dimensions 2014.

F. BHMA A156.8 - American National Standard for Door Controls - Overhead Stops and
Holders 2010.

G. BHMA A156.15 - American National Standard for Release Devices - Closer Holder,
Electromagnetic and Electromechanical 2011.

H. BHMA A156.17 - American National Standard for Self Closing Hinges & Pivots 2014.

I. BHMA A156.21 - American National Standard for Thresholds 2014.

J. BHMA A156.22 - American National Standard for Door Gasketing and Edge Seal
Systems, Builders Hardware Manufacturers Association 2012.

K. ICC A117.1 - Accessible and Usable Buildings and Facilities 2009.

L. NFPA 101 - Life Safety Code 2015.

M. UL (DIR) - Online Certifications Directory current listings at database.ul.com.

N. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies Current
Edition, Including All Revisions.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the manufacture, fabrication, and installation of products that door hardware
will be installed upon.

B. Furnish templates for door and frame preparation to manufacturers and fabricators of
products requiring internal reinforcement for door hardware.
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C. Convey Owner's keying requirements to manufacturers.

D. Preinstallation Meeting:  Convene a preinstallation meeting one week prior to
commencing work of this section; require attendance by all affected installers.

E. Sequence installation to ensure utility connections are achieved in an orderly and
expeditious manner.

1.06 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data and Submittals.

B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to
clearly show products to be furnished for this project.

C. Hardware Schedule:  Detailed listing of each item of hardware to be installed on each
door. Use door numbering scheme as included in the Contract Documents. Identify
electrically operated items and include power requirements.

D. Shop Drawings:  Details of electrified door hardware, indicating the following:
1. Wiring Diagrams:  Power, signal, and control wiring.  By Access Control Provider.
2. Detail interface between electrified door hardware and access control, security,

building control system.
3. Operation Narrative:  Describe the operation of doors controlled by electrified door

hardware.

E. Samples:  Provide the following prior to preparation of hardware schedule;
1. Submit one (1) sample of hinge illustrating style, color, and finish.
2. Samples will be incorporated into the Work.

F. Maintenance Data:  Include data on operating hardware, lubrication requirements, and
inspection procedures related to preventative maintenance.
1. Submit manufacturer's parts lists.
2. Bitting List:  List of combinations as furnished.

G. Warranty:  Submit manufacturer's warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

H. Other Action Submittals:
1. Door Hardware Sets:  Prepared by or under the supervision of Hardware Supplier,

detailing fabrication and assembly of door hardware, as well as procedures and
diagrams.  Coordinate the final door hardware sets with doors, frames, and
related work to ensure proper size, thickness, hand, function, and finish of door
hardware.
a. Format:  Comply with scheduling sequence and vertical format in DHI's

"Sequence and Format for the Hardware Schedule."  Double space entries,
and number and date each page.

b. Format:  Use same scheduling sequence and format and use same door
numbers as in the Contract Documents.

c. Content:  Include the following information:
1) Identification number, location, hand, fire rating, and material of each

door and frame.
2) Type, style, function, size, quantity, and finish of each door hardware

item.  Include description and function of each lockset and exit device.
3) Complete designations of every item required for each door or opening

including name and manufacturer.
4) Fastenings and other pertinent information.
5) Location of each door hardware set, cross-referenced to Drawings, both

on floor plans and in door and frame schedule.
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6) Explanation of abbreviations, symbols, and codes contained in
schedule.

7) Mounting locations for door hardware.
8) Door and frame sizes and materials.
9) Description of each electrified door hardware function, including

location, sequence of operation, and interface with other building control
systems.
(a) Sequence of Operation:  Include description of component

functions that occur in the following situations:  authorized person
wants to enter; authorized person wants to exit; unauthorized
person wants to enter; unauthorized person wants to exit.

10) List of related door devices specified in other Sections for each door and
frame.

d. Submittal Sequence:  Submit the final door hardware sets at earliest possible
date, particularly where approval of the door hardware sets must precede
fabrication of other work that is critical in Project construction schedule.
 Include Product Data, Samples, Shop Drawings of other work affected by
door hardware, and other information essential to the coordinated review of
the door hardware sets.

2. Keying Schedule:  Prepared by or under the supervision of Hardware Supplier,
detailing Owner's final keying instructions for locks.  Include schematic keying
diagram and index each key set to unique door designations.

I. Maintenance Materials and Tools:  Furnish the following for Owner's use in
maintenance of project.
1. Extra Lock Cylinders:  One for each master keyed group.
2. Tools:  One set of all special wrenches or tools applicable to each different or

special hardware component, whether supplied by the hardware component
manufacturer or not.

1.07 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by lock
manufacturer.
1. Installer's responsibilities include supplying and installing door hardware and

providing a qualified Architectural Hardware Consultant available during the
course of the Work to consult with Contractor, Architect, and Owner about door
hardware and keying.

2. Installer shall have warehousing facilities in Project's vicinity.
3. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
4. Engineering Responsibility:  Preparation of data for electrified door hardware,

including Shop Drawings, based on testing and engineering analysis of
manufacturer's standard units in assemblies similar to those indicated for this
Project.

B. Architectural Hardware Supplier Qualifications:  A person who is currently certified by
DHI as an Architectural Hardware Supplier and who is experienced in providing
consulting services for door hardware installations that are comparable in material,
design, and extent to that indicated for this Project.
1. Electrified Door Hardware Supplier Qualifications:  A qualified Architectural

Hardware Consultant who is experienced in providing consulting services for
electrified door hardware installations.

C. Source Limitations:  Obtain each type and variety of door hardware from a single
manufacturer, unless otherwise indicated.
1. Provide electrified door hardware from same manufacturer as mechanical door

hardware, unless otherwise indicated.  Manufacturers that perform electrical
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modifications and that are listed by a testing and inspecting agency acceptable to
authorities having jurisdiction are acceptable.

D. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended
use.

E. Keying Conference:  Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."  In addition to Owner,
Contractor, and Architect, conference participants shall also include Installer's
Architectural Hardware Consultant.  Incorporate keying conference decisions into final
keying schedule after reviewing door hardware keying system including, but not limited
to, the following:
1. Function of building, flow of traffic, purpose of each area, degree of security

required, and plans for future expansion.
2. Preliminary key system schematic diagram.
3. Requirements for key control system.
4. Address for delivery of keys.

F. Preinstallation Conference:  Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Management and Coordination."  Review
methods and procedures related to electrified door hardware including, but not limited
to, the following:
1. Inspect and discuss electrical roughing-in and other preparatory work performed

by other trades.
2. Review sequence of operation for each type of electrified door hardware.
3. Review and finalize construction schedule and verify availability of materials,

Installer's personnel, equipment, and facilities needed to make progress and avoid
delays.

4. Review required testing, inspecting, and certifying procedures.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up for door hardware
delivered to Project site.

B. Package hardware items individually; label and identify each package with door
opening code to match hardware schedule.

C. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

D. Deliver keys and permanent cores to Owner by registered mail or overnight package
service.

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to
repair or replace components of door hardware that fail in materials or workmanship
within specified warranty period.
1. Failures include, but are not limited to, the following:

a. Structural failures including excessive deflection, cracking, or breakage.
b. Faulty operation of operators and door hardware.
c. Deterioration of metals, metal finishes, and other materials beyond normal

weathering and use.
2. Warranty Period:  Three years from date of Substantial Completion, except as

follows:
a. Exit Devices:  Two years from date of Substantial Completion.
b. Manual Closers:  10 years from date of Substantial Completion.
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1.10 MAINTENANCE SERVICE

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and
maintenance instructions as needed for Owner's continued adjustment, maintenance,
and removal and replacement of door hardware.

B. Maintenance Service:  Beginning at Substantial Completion, provide six months' full
maintenance by skilled employees of door hardware Installer.  Include quarterly
preventive maintenance, repair or replacement of worn or defective components,
lubrication, cleaning, and adjusting as required for proper door hardware operation.
 Provide parts and supplies same as those used in the manufacture and installation of
original products.

PART 2  PRODUCTS

2.01 DOOR HARDWARE - GENERAL

A. Provide hardware specified or required to make doors fully functional, compliant with
applicable codes, and secure to the extent indicated.

B. Provide items of a single type of the same model by the same manufacturer.

C. Provide products that comply with the following:
1. Applicable provisions of federal, state, and local codes.
2. Accessibility:  ADA Standards and ICC A117.1.
3. Applicable provisions of NFPA 101, Life Safety Code.
4. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) as

suitable for the purpose specified and indicated.

D. Electrically Operated and/or Controlled Hardware:  Provide all power supplies, power
transfer hinges, relays, and interfaces required for proper operation; provide wiring
between hardware and control components and to building power connection.

E. Finishes:  Identified in schedule.

2.02 LOCKS AND LATCHES

A. Accessibility Requirements:  Where indicated to comply with accessibility requirements,
comply ANSI A117.1.
1. Provide operating devices that do not require tight grasping, pinching, or twisting

of the wrist and that operate with a force of not more than 5 lbf.

B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall
not require more than 15 lbf  to release the latch.  Locks shall not require use of a key,
tool, or special knowledge for operation.

C. Locks:  Provide a lock for every door, unless specifically indicated as not requiring
locking.
1. Trim:  Provide lever handle or pull trim on outside of all locks unless specifically

stated to have no outside trim.
2. Lock Cylinders:  Provide key access on outside of all locks unless specifically

stated to have no locking or no outside trim.
3. Backset:  2-3/4 inches, unless otherwise indicated.

D. Electrically Operated Locks:  Fail secure unless otherwise indicated.  BHMA A156.25.

E. Lock Cylinders:  Manufacturer’s standard tumbler type, six-pin standard core.
1. Provide cams and/or tailpieces as required for locking devices required.

F. Keying:  Keyed in like-groups.

G. Latches:  Provide a latch for every door that is not required to lock, unless specifically
indicated "push/pull" or "not required to latch".
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H. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt,
with curved lip extended to protect frame.
1. Extra-Long-Lip Strikes:  For locks used on frames with applied wood casing trim.

2.03 HINGES

A. Hinges:  Provide hinges on every swinging door.
1. Provide five-knuckle full mortise butt hinges unless otherwise indicated.
2. Provide hinges in the quantities indicated.
3. Provide non-removable pins on exterior outswinging doors.
4. Where electrified hardware is mounted in door leaf, provide power transfer hinges.

B. Butt Hinges:  Comply with BHMA A156.1 and A156.7; heavy weight, unless otherwise
indicated.
1. Provide hinge width required to clear surrounding trim.

C. Quantity of Hinges Per Door:
1. Doors up to 60 inches High:  Two hinges.
2. Doors From 60 inches  High up to 90 inches High:  Three hinges.
3. Doors 90 inches High up to 120 inches High:  Four hinges.
4. Doors over 120 inches High:  One additional hinge per each additional 30 inches

in height.
5. Dutch Doors:  Two hinges each leaf.

2.04 PUSH/PULLS

A. Push/Pulls:  Comply with BHMA A156.6.
1. Provide push and pull on doors not specified to have lockset, latchset, exit device,

or auxiliary lock.
2. On solid doors, provide matching push plate and pull plate on opposite faces.

2.05 CYLINDRICAL LOCKSETS

A. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze,
stainless steel, or nickel silver.

B. Permanent Cores:  Manufacturer's standard; finish face to match lockset; complying
with the following:
1. Removable Cores:  Core insert, removable by use of a special key; for use only

with core manufacturer's cylinder and door hardware.

C. Construction Keying:  Comply with the following:
1. Construction Master Keys:  Provide cylinders with feature that permits voiding of

construction keys without cylinder removal.  Provide 10 construction master keys.
2. Construction Cores:  Provide construction cores that are replaceable by

permanent cores.  Provide 10 construction master keys.
a. Replace construction cores with permanent cores as indicated in keying

schedule.

D. Manufacturer:  Same manufacturer as for locks and latches.

2.06 MORTISE LOCKSETS

A. Mortise Locks: Stamped steel case with steel or brass parts; BHMA A156.13, Grade 1
unless Grade 2 is indicated.

2.07 ELECTRIC STRIKES

A. Electric Strikes:  Complying with BHMA A156.31 and UL (DIR) listed as a Burglary-
Resistant Electric Door Strike; style to suit locks.

B. General:  Use fail-secure electric strikes with fire-rated devices.

C. Manufacturers - Electric Strikes:
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1. Assa Abloy Brands; HES:  www.assaabloydss.com.
2. Von Duprin.

2.08 EXIT DEVICES

A. Exit Devices:  BHMA A156.3

B. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating
devices are indicated to comply with accessibility requirements, comply with ANSI
A117.1.
1. Provide operating devices that do not require tight grasping, pinching, or twisting

of the wrist and that operate with a force of not more than 5 lbf.

C. Exit Devices for Means of Egress Doors:  Comply with NFPA 101.  Exit devices shall
not require more than 15 lbf to release the latch.  Locks shall not require use of a key,
tool, or special knowledge for operation.

D. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable
to authorities having jurisdiction, for panic protection, based on testing according to UL
305.

E. Removable Mullions:  BHMA A156.3.

F. Dummy Push Bar:  Nonfunctioning push bar matching functional push bar.
1. Operation:  Rigid.

G. Outside Trim:  Pull with cylinder; material and finish to match locksets, unless otherwise
indicated.
1. Match design for locksets and latchsets, unless otherwise indicated.

2.09 OPERATING TRIM

A. Standard:  BHMA A156.6.

2.10 CLOSERS

A. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating
devices are indicated to comply with accessibility requirements, comply ANSI A117.1.
1. Comply with the following maximum opening-force requirements:

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf applied perpendicular to door.
b. Fire Doors:  Minimum opening force allowable by authorities having

jurisdiction.

B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall
not require more than 30 lbf to set door in motion and not more than 15 lbf to open door
to minimum required width.

C. Hold-Open Closers/Detectors:  Coordinate and interface integral smoke detector and
closer device with fire alarm system.

D. Size of Units:  Unless otherwise indicated, comply with manufacturer's written
recommendations for size of door closers depending on size of door, exposure to
weather, and anticipated frequency of use.  Provide factory-sized closers, adjustable to
meet field conditions and requirements for opening force.

E. Surface Closers:  BHMA A156.4. Provide type of arm required for closer to be located
on non-public side of door, unless otherwise indicated.

F. Manufacturers - Surface Mounted Closers:
1. LCN, an Allegion brand.

2.11 STOPS AND HOLDERS

A. Stops:  Complying with BHMA A156.8; provide a stop for every swinging door, unless
otherwise indicated.
1. Provide wall stops, unless otherwise indicated.
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2. If wall stops are not practical, due to configuration of room or furnishings, provide
overhead stop.

3. Stop is not required if positive stop feature is specified for door closer; positive
stop feature of door closer is not an acceptable substitute for a stop unless
specifically so stated.

B. Overhead Holders/Stops:  BHMA A156.8.

2.12 GASKETING AND THRESHOLDS

A. Gaskets:  Complying with BHMA A156.22.
1. On doors indicated as "sound-rated", "acoustical", or with an STC rating, provide

sound-rated gaskets and automatic door bottom; make gaskets completely
continuous, do not cut or notch gaskets for installation.

B. Air Leakage:  Not to exceed 0.50 cfm per foot of crack length for gasketing other than
for smoke control, as tested according to ASTM E 283.

C. Sound-Rated Gasketing:  Assemblies that are listed and labeled by a testing and
inspecting agency, for sound ratings indicated, based on testing according to ASTM E
1408.

D. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strips
are easily replaceable and readily available from stocks maintained by manufacturer.

E. Gasketing Materials:  ASTM D 2000 and AAMA 701/702.

F. Thresholds:  Complying with BHMA A156.21.
1. Field cut threshold to frame for tight fit.

G. Fasteners At Exterior Locations:  Non-corroding.

H. Accessibility Requirements:  Where thresholds are indicated to comply with
accessibility requirements, comply with ANSI A117.1.
1. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not

more than 1/2 inch high.

I. Thresholds for Means of Egress Doors:  Comply with NFPA 101.  Maximum 1/2 inch
high.

2.13 FABRICATION

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or
trade name displayed in a visible location except in conjunction with required fire-rated
labels and as otherwise approved by Architect.
1. Manufacturer's identification is permitted on rim of lock cylinders only.

B. Base Metals:  Produce door hardware units of base metal, fabricated by forming
method indicated, using manufacturer's standard metal alloy, composition, temper, and
hardness.  Furnish metals of a quality equal to or greater than that of specified door
hardware units and BHMA A156.18.  Do not furnish manufacturer's standard materials
or forming methods if different from specified standard.

C. Fasteners:  Provide door hardware manufactured to comply with published templates
generally prepared for machine, wood, and sheet metal screws.  Provide screws
according to commercially recognized industry standards for application intended,
except aluminum fasteners are not permitted.  Provide Phillips flat-head screws with
finished heads to match surface of door hardware, unless otherwise indicated.
1. Concealed Fasteners:  For door hardware units that are exposed when door is

closed, except for units already specified with concealed fasteners.  Do not use
through bolts for installation where bolt head or nut on opposite face is exposed
unless it is the only means of securely attaching the door hardware.  Where
through bolts are used on hollow door and frame construction, provide sleeves for
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each through bolt.
2. Steel Machine or Wood Screws:  For the following fire-rated applications:

a. Mortise hinges to doors.
b. Strike plates to frames.
c. Closers to doors and frames.

3. Steel Through Bolts:  For the following fire-rated applications unless door blocking
is provided:
a. Surface hinges to doors.
b. Closers to doors and frames.
c. Surface-mounted exit devices.

4. Spacers or Sex Bolts:  For through bolting of hollow-metal doors.
5. Fasteners for Wood Doors:  Comply with requirements in DHI WDHS.2,

"Recommended Fasteners for Wood Doors."

2.14 FINISHES

A. Standard:  BHMA A156.18, as indicated in door hardware sets.

B. Protect mechanical finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces
are acceptable if they are within one-half of the range of approved Samples.
 Noticeable variations in the same piece are not acceptable.  Variations in appearance
of other components are acceptable if they are within the range of approved Samples
and are assembled or installed to minimize contrast.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that doors and frames are ready to receive work; labeled, fire-rated doors and
frames are present and properly installed, and dimensions are as indicated on shop
drawings.

B. Verify that electric power is available to power operated devices and of the correct
characteristics.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Wood Doors:  Comply with DHI A115-W Series.

3.03 INSTALLATION

A. Install hardware in accordance with manufacturer's instructions and applicable codes.

B. Use templates provided by hardware item manufacturer.

C. Do not install surface mounted items until finishes applied to substrate are complete.

D. Mounting Heights:  Mount door hardware units at heights indicated as follows unless
otherwise indicated or required to comply with governing regulations.
1. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural

Hardware for Wood Flush Doors."

E. Install each door hardware item to comply with manufacturer's written instructions.
 Where cutting and fitting are required to install door hardware onto or into surfaces that
are later to be painted or finished in another way, coordinate removal, storage, and
reinstallation of surface protective trim units with finishing work specified in Division 9
Sections.  Do not install surface-mounted items until finishes have been completed on
substrates involved.
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1. Set units level, plumb, and true to line and location.  Adjust and reinforce
attachment substrates as necessary for proper installation and operation.

2. Drill and countersink units that are not factory prepared for anchorage fasteners.
 Space fasteners and anchors according to industry standards.

F. Boxed Power Supplies:  Locate power supplies as indicated or, if not indicated, above
accessible ceilings.  Verify location with Architect.
1. Configuration:  Provide one power supply for each door opening.
2. Configuration:  Provide the least number of power supplies required to adequately

serve doors with electrified door hardware.

3.04 FIELD QUALITY CONTROL

A. Field inspection and testing will be performed under provisions of Section 01 4000 -
Quality Requirements.

B. Provide an Architectural Hardware Consultant to inspect installation and certify that
hardware and installation has been furnished and installed in accordance with
manufacturer's instructions and as specified.

3.05 ADJUSTING

A. Adjust work under provisions of Section 01 7000 - Execution and Closeout
Requirements.

B. Adjust hardware for smooth operation.

C. Adjust gasketing for complete, continuous seal; replace if unable to make complete
seal.

D. Initial Adjustment:  Adjust and check each operating item of door hardware and each
door to ensure proper operation or function of every unit.  Replace units that cannot be
adjusted to operate as intended.  Adjust door control devices to compensate for final
operation of heating and ventilating equipment and to comply with referenced
accessibility requirements.
1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close

freely from an open position of 30 degrees.
2. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly

engage lock bolt.
3. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust

sweep period so that, from an open position of 70 degrees, the door will take at
least 3 seconds to move to a point 3 inches from the latch, measured to the
leading edge of the door.

E. Occupancy Adjustment:  Approximately six months after date of Substantial
Completion, Installer shall examine and readjust, including adjusting operating forces,
each item of door hardware as necessary to ensure function of doors, door hardware,
and electrified door hardware.

3.06 CLEANING

A. Clean adjacent surfaces soiled by hardware installation. Clean finished hardware per
manufacturer's instructions after final adjustments has been made. Replace items that
cannot be cleaned to manufacturer's level of finish quality at no additional cost.

B. Clean operating items as necessary to restore proper function and finish.

3.07 PROTECTION

A. Protect finished Work under provisions of Section 01 7000 - Execution and Closeout
Requirements.

B. Do not permit adjacent work to damage hardware or finish.
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C. Provide final protection and maintain conditions that ensure that door hardware is
without damage or deterioration at time of Substantial Completion.

3.08 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain door hardware and door hardware finishes.
 Refer to Division 1 Section "Demonstration and Training."

END OF SECTION
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SECTION 09 2116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Cementitious backing board.

B. Gypsum wallboard.

C. Joint treatment and accessories.

1.03 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Building framing .

B. Section 06 1000 - Rough Carpentry:  Wood blocking product and execution
requirements.

C. Section 07 2100 - Thermal Insulation:  Acoustic insulation.

D. Section 07 2100 - Thermal Insulation:  Acoustic putty pads.

E. Section 07 9200 - Joint Sealants:  Sealing acoustical gaps in construction other than
gypsum board or plaster work.

F. Section 09 2216 - Non-Structural Metal Framing.

1.04 REFERENCE STANDARDS

A. ANSI A108/A118/A136.1 - Specifications for the Installation of Ceramic Tile 2020.

B. ANSI A108/A118/A136.1 - Specifications for the Installation of Ceramic Tile 2020.

C. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for
Finishing Gypsum Board 2015.

D. ASTM C754 - Standard Specification for Installation of Steel Framing Members to
Receive Screw-Attached Gypsum Panel Products 2015.

E. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board
2013.

F. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for
Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel
Studs 2014.

G. ASTM C1047 - Standard Specification for Accessories For Gypsum Wallboard and
Gypsum Veneer Base 2014a.

H. ASTM C1396/C1396M - Standard Specification for Gypsum Board 2014.

I. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface
of Interior Coatings in an Environmental Chamber 2012.

J. GA-216 - Application and Finishing of Gypsum Board 2013.

1.05 SUBMITTALS

A. Shop Drawings:  Indicate special details associated with acoustic seals .

B. See Section 01 3300 - Shop Drawings, Product Data and Submittals.

C. Product Data:  Provide data on gypsum board, accessories, and joint finishing system.

D. Samples:  Trim Accessories:  Full-size Sample in 12-inch- long length for each trim
accessory indicated.
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1.06 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing gypsum board application
and finishing, with minimum 5 years of documented experience.

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction
identical to those tested in assembly indicated according to ASTM E 90 and classified
according to ASTM E 413 by an independent testing agency.

1.07 STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against damage
from weather, condensation, direct sunlight, construction traffic, and other causes.
 Stack panels flat to prevent sagging.

1.08 PROJECT CONDITIONS

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board
manufacturer's written recommendations, whichever are more stringent.

B. Do not install interior products until installation areas are enclosed and conditioned.

C. Do not install panels that are wet, those that are moisture damaged, and those that are
mold damaged.
1. Indications that panels are wet or moisture damaged include, but are not limited

to, discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

PART 2  PRODUCTS

2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.

B. Recycled Content:  Provide gypsum panel products with recycled content such that
postconsumer recycled content plus one-half of preconsumer recycled content
constitutes a minimum of 29 percent by weight.

C. Size:  Provide in maximum lengths and widths available that will minimize joints in each
area and that correspond with support system indicated.

2.02 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:
1. American Gypsum Company.
2. CertainTeed Corporation.
3. Georgia-Pacific Gypsum.
4. National Gypsum Company.
5. USG Corporation.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Core Type: Type X.
3. Long Edges:  Tapered.
4. Thickness:  

a. Vertical Surfaces:  5/8 inch.
b. Ceilings:  5/8 inch.
c. Multi-Layer Assemblies:  Thicknesses as indicated on drawings.

C. Backing Board For Ceramic Tile and Showers:  
1. Application:  Surfaces behind ceramic tile.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
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3. ANSI Cement-Based Board:  Non-gypsum-based; aggregated Portland cement
panels with glass fiber mesh embedded in front and back surfaces complying with
ANSI A118.9>ANSI A108/A118/A136.1 or ASTM C1325.
a. Thickness: 5/8 inch.

2.03 ACCESSORIES

A. General:  Provide accessory materials that comply with referenced installation
standards and manufacturer's written recommendations.

B. Acoustic Sealant:  Acrylic emulsion latex or water-based elastomeric sealant; do not
use solvent-based non-curing butyl sealant.

C. Finishing Accessories:  ASTM C1047, galvanized steel or rolled zinc, unless noted
otherwise.
1. Types:  As detailed or required for finished appearance.

a. Cornerbead.
b. LC-Bead:  J-shaped; exposed long flange receives joint compound.
c. L-Bead:  L-shaped; exposed long flange receives joint compound.
d. U-Bead:  J-shaped; exposed short flange does not receive joint compound.
e. Control (expansion) joint.
f. F” Reveal Molding; Fry Reglet DRMF-625-50.
g. “Z” Reveal Molding; Fry Reglet DRMZ-625-50.

2. Special Shapes:  In addition to conventional corner bead and control joints,
provide U-bead and L-bead at exposed panel edges.

3. Installations at Floor:  Stop Mouldings, Trims and accessories, on vertical edges
and faces, short of the floor to allow base trim to run continuous with solid gypsum
board backing.  Coordinate dimension with base trim height.

D. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board
manufacturer for project conditions.

E. Joint Tape:
1. Interior Gypsum Wallboard:  Paper.
2. Tile Backing Panels:  As recommended by panel manufacturer.

F. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is
compatible with other compounds applied on previous or for successive coats.
1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface

areas, use setting-type taping compound.
2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners,

and trim flanges, use setting-type taping compound.
a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat:  For second coat, use drying-type, all-purpose compound.
4. Finish Coat:  For third coat, use drying-type, all-purpose compound

G. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less
than 0.033 inch in Thickness and Wood Members:  ASTM C1002; self-piercing tapping
screws, corrosion resistant.

H. Screws for Fastening of Gypsum Panel Products to Steel Members from 0.033 to 0.112
inch in Thickness:  ASTM C954; steel drill screws, corrosion resistant.

I. Acoustical Sealant:  As specified in Division 7 Section "Joint Sealants."
1. Provide sealants that have a VOC content of 250 g/L or less when calculated

according to 40 CFR 59, Subpart D (EPA Method 24).
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.

B. Examine areas and substrates, with Installer present, and including welded hollow-
metal frames and framing, for compliance with requirements and other conditions
affecting performance.

C. Examine panels before installation.  Reject panels that are wet, moisture damaged, and
mold damaged.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 ACOUSTIC ACCESSORIES INSTALLATION

A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and
around electrical and mechanical items within partitions, and tight to items passing
through partitions.

B. Acoustic Sealant:  Install in accordance with manufacturer's instructions.
1. Place one bead continuously on substrate before installation of perimeter framing

members.
2. Place continuous bead at perimeter of each layer of gypsum board.
3. Seal around all penetrations by conduit, pipe, ducts, and rough-in boxes, except

where firestopping is provided.

3.03 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize
butt end joints, especially in highly visible locations.
1. Type X:  At all locations unless indicated otherwise.
2. Ceiling Type:  Type X at all locations unless noted otherwise.
3. Moisture- and Mold-Resistant Type:  At all wet walls not receiving tile.
4. Cementitious Backing Board: For all walls receiving tile.

B. Single-Layer Non-Rated:  Install gypsum board in most economical direction, with ends
and edges occurring over firm bearing.
1. On ceilings, apply gypsum panels before wall/partition board application to

greatest extent possible and at right angles to framing, unless otherwise indicated.
2. On partitions/walls, apply gypsum panels horizontally, unless otherwise indicated

or required by fire-resistance-rated assembly, and minimize end joints.
a. Stagger abutting end joints not less than one framing member in alternate

courses of panels.
b. At stairwells and other high walls, install panels horizontally, unless otherwise

indicated or required by fire-resistance-rated assembly.
3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no

end joints.  Locate edge joints over furring members.
4. Fastening Methods:  Apply gypsum panels to supports with steel screws, nailing

wallboard is not allowed.

C. Cementitious Backing Board:  Install over wood framing members and plywood
substrate where indicated, in accordance with ANSI A108.11 and manufacturer's
instructions.

3.04 INSTALLATION OF TRIM AND ACCESSORIES

A. General:  For trim with back flanges intended for fasteners, attach to framing with same
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written
instructions.
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B. Control Joints:  Place control joints consistent with lines of building spaces and as
indicated.

C. Install control joints according to ASTM C 840. Install Control Joints in placement as
shown on drawings.  If Control Joints are not shown on drawings (elevations or
reflected ceiling plans), or shown with maximum distances greater than recommended
by ASTM C 840, Contractor shall place Control Joints in drywall with a maximum of 30
feet on center. Review placement with Architect prior to installation.

D. Corner Beads:  Install at external corners, using longest practical lengths.  

E. LC-Bead:  Use at exposed panel edges.

F. L-Bead:  Use where indicated.

G. F-Reveal Molding: Where indicated.

H. Z-Reveal Molding: At CMU to gypsum board transitions and where indicated.

I. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials.

3.05 JOINT TREATMENT

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints,
penetrations, fastener heads, surface defects, and elsewhere as required to prepare
gypsum board surfaces for decoration.  Promptly remove residual joint compound from
adjacent surfaces.

B. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:
1. Level 4:  At panel surfaces that will be exposed to view, unless otherwise

indicated.
a. Primer and its application to surfaces are specified in other Division 9

Sections.
2. Level 1:  Ceiling plenum areas, concealed areas, and where indicated.

C. Prefill open joints beveled edges, and damaged surface areas.

D. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface
ready to receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.

3.06 PROTECTION

A. Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.

B. Remove and replace panels that are wet, moisture damaged, and mold damaged.
1. Indications that panels are wet or moisture damaged include, but are not limited

to, discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

3.07 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in
10 feet in any direction.

END OF SECTION
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SECTION 09 2216
NON-STRUCTURAL METAL FRAMING

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Metal ceiling and soffit framing.

B. Framing accessories.

1.03 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Wood blocking within stud framing.

B. Section 07 2100 - Thermal and Sound Control Insulation:  Acoustic insulation.

C. Section 07 9200 - Joint Sealants:  Sealing acoustical gaps in construction other than
gypsum board or plaster work.

D. Section 08 3100 - Access Doors and Panels.

E. Section 09 2116 - Gypsum Board Assemblies:  Execution requirements for anchors for
attaching work of this section.

1.04 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data and Submittals.

B. Product Data:  Provide data describing framing member materials and finish, product
criteria, load charts, and limitations.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the work of this section
with minimum five years documented experience and approved by manufacturer.

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction
identical to those tested in assembly indicated according to ASTM E 90 and classified
according to ASTM E 413 by an independent testing agency.

1.06 PERFORMANCE REQUIREMENTS

A. Contractor shall provide designs and detailing of all suspended and self-supporting
systems capable of resisting all dead, live, seismic, wind, etc. loads on supported
structure.

PART 2  PRODUCTS

2.01 FRAMING MATERIALS

A. Non-Loadbearing Framing System Components:  ASTM C645; galvanized sheet steel,
of size and properties necessary to comply with ASTM C754 for the spacing indicated,
with maximum  deflection of wall framing of L/240 at 5 psf.
1. Recycled Content of Steel Products:  Provide products with average recycled

content of steel products such that postconsumer recycled content plus one-half
of preconsumer recycled content is not less than 25 percent.

2.02 SUSPENSION SYSTEM

A. General:  Contractor to design, detail, and provide suspension systems for all ceiling
and soffit systems (exterior and interior) shown as suspended or self-supported
independent from building structure.
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B. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch-
 diameter wire, or double strand of 0.0475-inch- diameter wire.

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch
diameter.

D. Flat Hangers:  Steel sheet, in size indicated on Drawings.

E. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of
0.0538 inch and minimum 1/2-inch- wide flanges.

F. Furring Channels (Furring Members):
1. Cold-Rolled Channels:  0.0538-inch bare-steel thickness, with minimum 1/2-inch-

wide flanges, 3/4 inch deep.
2. Steel Studs:  ASTM C 645.

a. Minimum Base-Metal Thickness:  20 gauge.
b. Depth:  As required.

3. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, as indicated on the drawings.
a. Minimum Base Metal Thickness:  24 gauge.
b. Depth: 7/8-inch  minimum.

G. Manufactured Suspension System:
1. Provide pre-engineered, flat ceiling suspension system. System shall be G40 hot

dipped galvanized components.
2. Profiles: Heavy Duty, 1 ½ inch wide, 1 5/8 inch high main tees and manufacturer’s

standard cross tees.

2.03 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards.
1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding

power, and other properties required to fasten steel members to substrates.

2.04 FABRICATION

A. Fabricate assemblies of framed sections to sizes and profiles required.

B. Fit, reinforce, and brace framing members to suit design requirements.

C. Fit and assemble in largest practical sections for delivery to site, ready for installation.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that rough-in utilities are in proper location.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Suspended Assemblies:  Coordinate installation of suspension systems with installation
of overhead structure to ensure that inserts and other provisions for anchorages to
building structure have been installed to receive hangers at spacing required to support
the Work and that hangers will develop their full strength.

3.03 INSTALLATION OF FRAMING

A. Extend soffit framing to structure where indicated and to ceiling in other locations.

B. Termination at Ceiling:  Attach ceiling runner securely to ceiling track in accordance
with manufacturer's instructions.

C. Align and secure top and bottom runners at 24 inches on center.
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D. Fit runners under and above openings; secure intermediate studs to same spacing as
wall studs.

E. Align stud web openings horizontally.

F. Secure studs to tracks using crimping method.  Do not weld.

G. Fabricate corners using a minimum of three studs.

H. Double stud at wall openings, door and window jambs, not more than 2 inches from
each side of openings.

I. Coordinate installation of bucks, anchors, and blocking with electrical, mechanical, and
other work to be placed within or behind stud framing.

3.04 CEILING AND SOFFIT FRAMING

A. Install furring after work above ceiling or soffit is complete.  Coordinate the location of
hangers with other work.

B. Install furring independent of walls, columns, and above-ceiling work.

C. Securely anchor hangers to structural members.  Space hangers as required to limit
deflection to criteria indicated.  Use rigid hangers at exterior soffits.

D. Space main carrying channels at maximum 72 inch on center, and not more than 6
inches from wall surfaces.  Lap splice securely.

E. Securely fix carrying channels to hangers to prevent turning or twisting and to transmit
full load to hangers.

F. Place furring channels perpendicular to carrying channels, not more than 2 inches from
perimeter walls, and rigidly secure.  Lap splices securely.

G. Laterally brace suspension system.

H. Do not bridge building control and expansion joints with non-load-bearing steel framing
members.  Frame both sides of joints independently.

3.05 INSTALLING SUSPENSION SYSTEMS

A. Install suspension system components as required to provide support necessary, but
not less than those required by referenced installation standards for assembly types
and other assembly components indicated.

B. Installation of all suspension systems shall maintain a minimum of 36 inch clearance in
front of all electrical and control equipment (HVAC) to allow doors to open a minimum
of 90 degrees for maintenance.

C. Isolate suspension systems from building structure where they abut or are penetrated
by building structure to prevent transfer of loading imposed by structural movement.

D. Suspend hangers from building structure as follows:
1. Install hangers plumb and free from contact with insulation or other objects within

ceiling plenum that are not part of supporting structural or suspension system.
a. Splay hangers only where required to miss obstructions and offset resulting

horizontal forces by bracing, countersplaying, or other equally effective
means.

2. Where width of ducts and other construction within ceiling plenum produces
hanger spacings that interfere with locations of hangers required to support
standard suspension system members, install supplemental suspension members
and hangers in the form of trapezes or equivalent devices.
a. Size supplemental suspension members and hangers to support ceiling loads

within performance limits established by referenced installation standards.
3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to

inserts, eye screws, or other devices and fasteners that are secure and
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appropriate for substrate, and in a manner that will not cause hangers to
deteriorate or otherwise fail.

4. Flat Hangers:  Secure to structure, including intermediate framing members, by
attaching to inserts, eye screws, or other devices and fasteners that are secure
and appropriate for structure and hanger, and in a manner that will not cause
hangers to deteriorate or otherwise fail.

5. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger
inserts that extend through forms.

6. Do not attach hangers to steel roof deck.
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

E. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.

F. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.

G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in
12 feet measured lengthwise on each member that will receive finishes and
transversely between parallel members that will receive finishes.

3.06 TOLERANCES

A. Maximum Variation From True Position:  1/8 inch in 10 feet.

B. Maximum Variation From Plumb:  1/8 inch in 10 feet.

END OF SECTION
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SECTION 09 3000
TILING

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Tile for wall and floor applications.

B. Ceramic accessories.

C. Metal edge strips installed as part of tile installations.

1.03 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Pace Concrete.

B. Section 07 9200 - Joint Sealants:  Sealing joints between tile work and adjacent
construction and fixtures.

C. Section 09 2116 - Gypsum Board Assemblies:  Tile backer board.

D. Section 22 4000 - Plumbing Fixtures:  Shower receptor.

1.04 REFERENCE STANDARDS

A. ANSI A108/A118/A136.1 - American National Standard Specifications for the
Installation of Ceramic Tile (Compendium). 2013.1.

B. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic
Tile on a Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland
Cement Mortar 2017.

C. ANSI A108.10 - American National Standard Specifications for Installation of Grout in
Tilework 2017 (Reaffirmed 2022).

D. ANSI A137.1 - American National Standard Specifications for Ceramic Tile 2022.

E. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation 2015.

1.05 PERFORMANCE REQUIREMENTS

A. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products
with the following values as determined by testing identical products per ASTM C 1028:
1. Level Surfaces:  Minimum 0.6.
2. Step Treads:  Minimum 0.6.

1.06 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data & Submittals.

B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and
accessories. Include instructions for using grouts and adhesives.

C. Shop Drawings:  Indicate tile layout, patterns, color arrangement, perimeter conditions,
junctions with dissimilar materials, control and expansion joints, thresholds, ceramic
accessories, and setting details.

D. Samples:  Mount tile and apply grout on two plywood panels, minimum 18 by 18 inches
in size illustrating pattern, color variations, and grout joint size variations.

E. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and
stain removal methods.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of
project.
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1. Extra Tile:  10 square feet of each size, color, and surface finish combination.

1.07 QUALITY ASSURANCE

A. Source Limitations for Tile:  Obtain all tile of same type and color or finish from one
source or producer.
1. Obtain tile from same production run and of consistent quality in appearance and

physical properties for each contiguous area.

B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform
quality for each mortar, adhesive, and grout component from a single manufacturer and
each aggregate from one source or producer.

C. Source Limitations for Other Products:  Obtain each of the following products specified
in this Section through one source from a single manufacturer for each product:
1. Joint sealants.
2. Cementitious backer units.
3. Metal edge strips.
4. Grout.

D. Maintain one copy of and ANSI A108/A118/A136.1 and TCNA (HB) on site.

E. Manufacturer Qualifications:  Company specializing in manufacturing the types of
products specified in this section, with minimum five years of documented experience.

F. Installer Qualifications:  Company specializing in performing tile installation, with
minimum of five years of documented experience.

1.08 MOCK-UP

A. Refer to Section 01 4000 Quality Control; 1.06 MOCK-UP for additional requirements.

B. Provide mockups to verify selections made under sample Submittals and to
demonstrate aesthetic effects and qualities of materials and execution.
1. Mock-up Size:  100 SF minimum.
2. Build mockup of floor and base tile installation.
3. Wall and floor tile mock-ups; show all patterns as shown on drawings.
4. Build mock-up of 2 stair treads minimum.
5. Approved mockups may become part of the completed Work if undisturbed at

time of Substantial Completion.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store packaged materials in original containers with seals unbroken and
labels intact until time of use.  Comply with requirement in ANSI A137.1 for labeling
sealed tile packages.

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry
location.

C. Store aggregates where grading and other required characteristics can be maintained
and contamination avoided.

D. Store liquid latexes and emulsion adhesives in unopened containers and protected
from freezing.

E. Handle tile that has temporary protective coating on exposed surfaces to prevent
coated surfaces from contacting backs or edges of other units.  If coating does contact
bonding surfaces of tile, remove coating from bonding surfaces before setting tile

F. Protect adhesives from freezing or overheating in accordance with manufacturer's
instructions.

1.10 FIELD CONDITIONS

A. Do not install solvent-based products in an unventilated environment.
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B. Environmental Limitations:  Do not install tile until construction in spaces is complete
and ambient temperature and humidity conditions are maintained at the levels indicated
in referenced standards and manufacturer's written instructions.

C. Maintain ambient and substrate temperature of 50 degrees F during installation of
mortar materials.

PART 2  PRODUCTS

2.01 TILE

A. Manufacturers:  All products of each type by the same manufacturer.
1. Crossville Inc.
2. Dal-Tile Corporation.

B. Glazed Wall Tile :  ANSI A137.1, standard grade.
1. Ceramic Bathroom BTile.
2. Basis of Design: DalTile Inc.; Natural Hues Collection.

a. Thickness: 1/4-inch.
3. Color(s):  As indicated on drawings.
4. Trim Units:  Matching bead, bullnose, cove, and base shapes in sizes coordinated

with field tile.

2.02 TRIM AND ACCESSORIES

A. Metal Trim Accessories: Pre-manufactured Aluminum ceramic tile trim.

B. Basis of Design: Schluter DECO AE100D; Satin Anodized Aluminum J-Trim.
1. Exposed Height: 3/8-inch.
2. Exposed Width: 1/4-inch.
3. Location:  Install at vertical edges and top of Ceramic Bathroom Tile.

2.03 SETTING MATERIALS

A. Manufacturers:
1. ARDEX Engineered Cements.
2. Bostik Inc.
3. Custom Building Products.
4. LATICRETE International, Inc.

B. Mortar Bed Materials:  Pre-packaged mix of Portland cement, sand, latex additive, and
water.
1. Products:

a. LATICRETE International, Inc; LATICRETE 3701 Fortified Mortar Bed:
 www.laticrete.com/#sle.

2.04 GROUTS

A. Manufacturers:
1. ARDEX Engineered Cements; _____:  www.ardexamericas.com/#sle.
2. Custom Building Products; _____:  www.custombuildingproducts.com/#sle.
3. LATICRETE International, Inc; LATICRETE PERMACOLOR Grout:

 www.laticrete.com/#sle.

B. Epoxy Grout:  ANSI A118.3 chemical resistant and water-cleanable epoxy grout.
1. Applications:  Where indicated.
2. Color(s):  As selected by Architect from manufacturer's full line.
3. Products:

a. ARDEX Engineered Cements; ARDEX WA:  www.ardexamericas.com/#sle.
b. Custom Building Products; CEG-IG 100% Solids Industrial Grade Epoxy

Grout:  www.custombuildingproducts.com/#sle.
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c. LATICRETE International, Inc; LATICRETE SPECTRALOCK PRO Premium
Grout:  www.laticrete.com/#sle.

2.05 MAINTENANCE MATERIALS

A. Tile Sealant:  Gunnable, silicone, siliconized acrylic, or urethane sealant; moisture and
mildew resistant type.
1. Products:

a. ARDEX Engineered Cements; ARDEX SX.
b. Custom Building Products; Commercial 100% Silicone Caulk.
c. LATICRETE International, Inc; LATICRETE LATASIL.

B. Grout Sealer:  Liquid-applied, moisture and stain protection for existing or new Portland
cement grout.
1. Composition:  Water-based colorless silicone.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that stair tread pans are set flat and within tolerances required by referenced
ANSI A108 Series of tile installation standards for installations indicated.

B. Verify that substrates for setting tile are firm; dry; clean; free of oil, waxy films, and
curing compounds.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Protect surrounding work from damage.

B. Vacuum clean surfaces and damp clean.

C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to
acceptable flatness tolerances.

D. Remove coatings, including curing compounds and other substances that contain soap,
wax, oil, or silicone, that are incompatible with tile-setting materials.

3.03 INSTALLATION - GENERAL

A. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.

B. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners
and bases neatly.  Align floor joints.

C. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.
 Make grout joints without voids, cracks, excess mortar or excess grout, or too little
grout.

D. Form internal angles square and external angles bullnosed.

E. Install ceramic accessories rigidly in prepared openings.

F. Sound tile after setting.  Replace hollow sounding units.

G. Keep control and expansion joints free of mortar, grout, and adhesive.

H. Prior to grouting, allow installation to completely cure; minimum of 48 hours.

I. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise
indicated.

J. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with
either bond breaker tape or backer rod as appropriate to prevent three-sided bonding.
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3.04 INSTALLATION - WALL TILE

A. Over cementitious backer units on studs, install in accordance with TCNA (HB) Method
W244, using membrane at toilet rooms.

3.05 CLEANING

A. Clean tile and grout surfaces.

B. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so
they are free of foreign matter.
1. Remove epoxy and latex-portland cement grout residue from tile as soon as

possible.
2. Clean grout smears and haze from tile according to tile and grout manufacturer's

written instructions, but no sooner than 10 days after installation.  Use only
cleaners recommended by tile and grout manufacturers and only after determining
that cleaners are safe to use by testing on samples of tile and other surfaces to be
cleaned.  Protect metal surfaces and plumbing fixtures from effects of cleaning.
 Flush surfaces with clean water before and after cleaning.

3. Remove temporary protective coating by method recommended by coating
manufacturer that is acceptable to tile and grout manufacturer.  Trap and remove
coating to prevent it from clogging drains.

3.06 PROTECTION

A. Field-Applied Temporary Protective Coating:  Where indicated under tile type or
needed to prevent grout from staining or adhering to exposed tile surfaces, precoat
them with continuous film of temporary protective coating, taking care not to coat
unexposed tile surfaces.

B. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION
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SECTION 09 9000
PAINTING

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. This Section includes surface preparation and field painting of the following:
1. Exposed interior items and surfaces.
2. Surface preparation, priming, and finish coats specified in this Section are in

addition to shop priming and surface treatment specified in other Sections.

B. Paint exposed surfaces, except where the paint schedules indicate that a surface or
material is not to be painted or is to remain natural.  If the paint schedules do not
specifically mention an item or a surface, paint the item or surface the same as similar
adjacent materials or surfaces whether or not schedules indicate colors.  If the
schedules do not indicate color or finish, the Architect will select from standard colors
and finishes available.
1. Painting includes field painting of exposed bare and covered pipes and ducts

(including color coding), hangers, exposed steel and iron work, and primed metal
surfaces of mechanical and electrical equipment, and roof hatching.

C. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating
parts, and labels unless noted otherwise:
1. Prefinished items include the following factory-finished components: Review list of

prefinished items below.
a. Finished mechanical and electrical equipment.
b. Light fixtures.

2. Finished metal surfaces include the following:
a. Anodized aluminum
b. Stainless steel.
c. Chromium plate.
d. Copper.
e. Bronze and brass.

3. Operating parts include moving parts of operating equipment and the following:
a. Valve and damper operators.
b. Linkages.
c. Sensing devices.
d. Motor and fan shafts.

4. Labels:  Do not paint over Underwriters Laboratories (UL), Factory Mutual (FM),
or other code-required labels or equipment name, identification, performance
rating, or nomenclature plates.

D. Painting will be required on the following factory finished and prefinished items:
1. All roof top vents and exhaust stacks including kitchen exhausts.
2. Other items as per Finished Schedule.

1.03 DEFINITIONS

A. General:  Standard coating terms defined in ASTM D 16 apply to this Section.
1. Flat refers to a lusterless or matte finish with a gloss range below 15 when

measured at an 85-degree meter.
2. Eggshell refers to low-sheen finish with a gloss range between 5 and 20 when

measured at a 60-degree meter.
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3. Satin refers to low-sheen finish with a gloss range between 15 and 35 when
measured at a 60-degree meter.

4. Semi-Gloss refers to medium-sheen finish with a gloss range between 30 and 65
when measured at a 60-degree meter.

5. Full gloss refers to high-sheen finish with a gloss range more than 65 when
measured at a 60-degree meter.

1.04 SUBMITTALS

A. Product Data:  For each paint system specified.  Include block fillers and primers.
1. Material List:  Provide an inclusive list of required coating materials.  Indicate each

material and cross-reference specific coating, finish system, and application.
 Identify each material by manufacturer's catalog number and general
classification.

2. Manufacturer's Information:  Provide manufacturer's technical information,
including label analysis and instructions for handling, storing, and applying each
coating material proposed for use.

B. Samples for Verification:  Of each color and material to be applied, with texture to
simulate actual conditions, on representative Samples of the actual substrate.
1. Provide stepped Samples, defining each separate coat, including block fillers and

primers.  Use representative colors when preparing Samples for review.
 Resubmit until required sheen, color, and texture are achieved.

2. Provide a list of materials and applications for each coat of each sample.  Label
each sample for location and application.

1.05 QUALITY ASSURANCE

A. Applicator Qualifications:  Engage an experienced applicator who has completed
painting system applications similar in material and extent to that indicated for this
Project with a record of successful in-service performance.

B. Source Limitations:  Obtain block fillers, primers, and undercoat materials for each
coating system from the same manufacturer as the finish coats.

C. Benchmark Samples (Mockups):  Provide a full-coat benchmark finish sample of each
type of coating and substrate required on the Project.  Comply with procedures
specified in PDCA P5.  Duplicate finish of approved prepared samples.
1. The Architect will select one room or surface to represent surfaces and conditions

for each type of coating, colors, and substrate to be painted.
a. Wall Surfaces:  Provide samples on at least 100 sq. ft. of wall surface for

each color and paint type specified.
b. Small Areas and Items:  The Architect will designate an item or area as

required.
2. After permanent lighting and other environmental services have been activated,

apply coatings in this room or to each surface according to the Schedule or as
specified.  Provide required sheen, color, and texture on each surface.  No
painting shall begin until these mock up areas have been approved by the
Architect.
a. After finishes are accepted, the Architect will use the room or surface to

evaluate coating systems of a similar nature.
3. Schedule review of paint mock-ups directly after the scheduled OAC meetings.

D. Final Coating:  Final coat of painting shall not be applied until all major subcontractor
work is complete.  Coordinate schedule with General Contractor.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to the Project Site in manufacturer's original, unopened packages and
containers bearing manufacturer's name and label, and the following information:
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1. Product name or title of material.
2. Product description (generic classification or binder type).
3. Manufacturer's stock number and date of manufacture.
4. Contents by volume, for pigment and vehicle constituents.
5. Thinning instructions.
6. Application instructions.
7. Color name and number.

B. Store materials not in use in tightly covered containers in a well-ventilated area at a
minimum ambient temperature of 45 deg F.  Maintain containers used in storage in a
clean condition, free of foreign materials and residue.
1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags and

waste daily.  Take necessary measures to ensure that workers and work areas
are protected from fire and health hazards resulting from handling, mixing, and
application.

1.07 PROJECT CONDITIONS

A. Apply water-based paints only when the temperature of surfaces to be painted and
surrounding air temperatures are between 50 and 90 deg F.

B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and
surrounding air temperatures are between 45 and 95 deg F.

1.08 EXTRA MATERIALS

A. Furnish extra paint materials from the same production run as the materials applied in
the quantities described below.  Package paint materials in unopened, factory-sealed
containers for storage and identify with labels describing contents.  Deliver extra
materials to the Owner.

B. Quantity:  Furnish the Owner with an additional 5 percent, but not less than 1 gal. or 1
case, as appropriate, of each material and color applied.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Available Products:  Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products listed in the paint
schedules.

B. Manufacturers Names:  The following manufacturers are referred to in the paint
schedules by use of shortened versions of their names, which are shown in
parentheses:
1. Fuller-O'Brien Paints. (Fuller).
2. Glidden Co.,The. (Glidden).
3. Benjamin Moore & Co. (Moore).
4. Sherwin-Williams Co. (S-W).
5. Miller Paint Co. (Miller).
6. Rodda Paint (Rodda).

2.02 PAINT MATERIALS, GENERAL

A. Material Compatibility:  Provide block fillers, primers, undercoats, and finish-coat
materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on
testing and field experience.

B. Material Quality:  Provide manufacturer's best-quality paint material of the various
coating types specified.  Paint-material containers not displaying manufacturer's
product identification will not be acceptable.
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1. Proprietary Names:  Use of manufacturer's proprietary product names to
designate colors or materials is not intended to imply that products named are
required to be used to the exclusion of equivalent products of other
manufacturers.  Furnish manufacturer's material data and certificates of
performance for proposed substitutions.

C. Colors:  Provide color selections made by the Architect.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with the Applicator present, under which
painting will be performed for compliance with paint application requirements.
1. Do not begin to apply paint until unsatisfactory conditions have been corrected

and surfaces receiving paint are thoroughly dry.
2. Start of painting will be construed as the Applicator's acceptance of surfaces and

conditions within a particular area.

B. Coordination of Work:  Review other Sections in which primers are provided to ensure
compatibility of the total system for various substrates.  On request, furnish information
on characteristics of finish materials to ensure use of compatible primers.
1. Notify the Architect about anticipated problems using the materials specified over

substrates primed by others.

3.02 PREPARATION

A. General:  Remove hardware and hardware accessories, plates, machined surfaces,
lighting fixtures, and similar items already installed that are not to be painted.  If
removal is impractical or impossible because of the size or weight of the item, provide
surface-applied protection before surface preparation and painting.
1. After completing painting operations in each space or area, reinstall items

removed using workers skilled in the trades involved.

B. Cleaning:  Before applying paint or other surface treatments, clean the substrates of
substances that could impair the bond of the various coatings.  Remove oil and grease
before cleaning.
1. Schedule cleaning and painting so dust and other contaminants from the cleaning

process will not fall on wet, newly painted surfaces.
2. Surface Preparation:  Clean and prepare surfaces to be painted according to

manufacturer's written instructions for each particular substrate condition and as
specified.

3. Provide barrier coats over incompatible primers or remove and reprime.
4. Cementitious Materials:  Prepare concrete, concrete masonry block, cement

plaster, and mineral-fiber-reinforced cement panel surfaces to be painted.
 Remove efflorescence, chalk, dust, dirt, grease, oils, and release agents.
 Roughen as required to remove glaze.  If hardeners or sealers have been used to
improve curing, use mechanical methods of surface preparation.
a. Use abrasive blast-cleaning methods if recommended by paint manufacturer.
b. Determine alkalinity and moisture content of surfaces by performing

appropriate tests.  If surfaces are sufficiently alkaline to cause the finish paint
to blister and burn, correct this condition before application.  Do not paint
surfaces where moisture content exceeds that permitted in manufacturer's
written instructions.

c. Clean concrete floors to be painted with a 5 percent solution of muriatic acid
or other etching cleaner.  Flush the floor with clean water to remove acid,
neutralize with ammonia, rinse, allow to dry, and vacuum before painting.

5. Wood / Particle Board / MDF, Etc.:  Clean surfaces of dirt, oil, and other foreign
substances with scrapers, mineral spirits, and sandpaper, as required.  Sand



Metolius Elementary
School Upgrades

PAINTING 09 9000 - 5

surfaces exposed to view smooth and dust off.
a. Sand all nail holes smooth to surrounding surfaces.
b. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white

shellac or other recommended knot sealer before applying primer.  After
priming, fill holes and imperfections in finish surfaces with putty or plastic
wood filler.  Sand smooth when dried.

c. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of
varnish or sealer immediately on delivery.

d. For wood surfaces, schedule to receive stain and clear coating, putty nail
holes after coatings have been completed.  Wipe putty wax clean from wood.
 Putty colors shall be mixed to match wood color.

6. Existing wall and ceiling surfaces: For existing surfaces that are shown to be
painted, remove all existing nails, screws, etc. from the surfaces and fill all
existing and new holes in areas to be coated.

7. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been
shop coated; remove oil, grease, dirt, loose mill scale, and other foreign
substances.  Use solvent or mechanical cleaning methods that comply with the
Steel Structures Painting Council's (SSPC) recommendations.
a. Touch up bare areas and shop-applied prime coats that have been damaged.

 Wire-brush, clean with solvents recommended by paint manufacturer, and
touch up with the same primer as the shop coat.

8. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based
solvents so surface is free of oil and surface contaminants.  Remove pretreatment
from galvanized sheet metal fabricated from coil stock by mechanical methods.

9. Prefinished Metal Surfaces: Clean all prefinished metal to be free of oil, grease,
etc. Acid etch surface with solutions as recommended by paint supplier for
adherence of paint system selected.  Primer coat can be deleted at prefinished
items.

C. Materials Preparation:  Mix and prepare paint materials according to manufacturer's
written instructions.
1. Maintain containers used in mixing and applying paint in a clean condition, free of

foreign materials and residue.
2. Stir material before application to produce a mixture of uniform density.  Stir as

required during application.  Do not stir surface film into material.  If necessary,
remove surface film and strain material before using.

3. Use only thinners approved by paint manufacturer and only within recommended
limits.

D. Masking: Carefully mask all areas not receiving paint coatings, including but not limited
to: walls to floor coverings and base, doors and window frames, electrical devices, wall
coverings, etc.

3.03 APPLICATION

A. General:  Apply paint according to manufacturer's written instructions.  Use applicators
and techniques best suited for substrate and type of material being applied.
1. Paint colors, surface treatments, and finishes are indicated in the schedules.
2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or

conditions detrimental to formation of a durable paint film.
3. Provide finish coats that are compatible with primers used.
4. The term "exposed surfaces" includes areas visible when permanent or built-in

fixtures, convector covers, covers for finned-tube radiation, grilles, and similar
components are in place.  Extend coatings in these areas, as required, to
maintain the system integrity and provide desired protection.
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5. Paint surfaces behind movable equipment and furniture the same as similar
exposed surfaces.  Before the final installation of equipment, paint surfaces
behind permanently fixed equipment or furniture with prime coat only.

6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible
through registers or grilles.

7. Paint back sides of access panels and removable or hinged covers to match
exposed surfaces.

8. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.
9. Finish interior of wall and base cabinets and similar field-finished casework to

match exterior.
10. Sand lightly between each succeeding enamel or varnish coat.

B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or
otherwise prepared for painting as soon as practicable after preparation and before
subsequent surface deterioration.
1. The number of coats and the film thickness required are the same regardless of

application method.  Do not apply succeeding coats until the previous coat has
cured as recommended by the manufacturer.  If sanding is required to produce a
smooth, even surface according to manufacturer's written instructions, sand
between applications.

2. Omit primer on metal surfaces that have been shop primed and touch up painted.
3. If undercoats, stains, or other conditions show through final coat of paint, apply

additional coats until paint film is of uniform finish, color, and appearance.  Give
special attention to ensure edges, corners, crevices, welds, and exposed
fasteners receive a dry film thickness equivalent to that of flat surfaces.

4. Allow sufficient time between successive coats to permit proper drying.  Do not
recoat surfaces until paint has dried to where it feels firm, does not deform or feel
sticky under moderate thumb pressure, and where application of another coat of
paint does not cause the undercoat to lift or lose adhesion.

C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other
applicators according to manufacturer's written instructions, unless noted otherwise
herein.
1. Brushes:  Use brushes best suited for the type of material applied.  Use brush of

appropriate size for the surface or item being painted.
2. Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as

recommended by the manufacturer for the material and texture required.
3. Spray Equipment:  Use airless spray equipment with orifice size as recommended

by the manufacturer for the material and texture required.

D. Minimum Coating Thickness:  Apply paint materials no thinner than scheduled
thickness.  Thickness indicated is measured dry.

E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited to
items exposed to view in occupied spaces, equipment and storage rooms, and all
exterior.

F. Mechanical items to be painted include, but are not limited to, the following:
1. Piping, pipe hangers, and supports.
2. Ductwork.
3. Motors and mechanical equipment.
4. Accessory items.
5. All wall and ceiling grills and registers unless noted otherwise by Paint Schedule.

a. Grills and Registers shall be painted by Spray method only.
b. Grills and Registers shall match background color unless noted otherwise.

G. Electrical items to be painted include, but are not limited to, the following:
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1. Conduit and fittings.
2. Switchgear.
3. Panelboards.

a. Panelboards shall be painted by Spray method only.
b. Panelboards shall match background color unless noted otherwise.

H. Block Fillers:  Apply block fillers to all concrete masonry block at a rate to ensure
complete coverage with pores filled.

I. Prime Coats:  Before applying finish coats, apply a prime coat of material, as
recommended by the manufacturer, to material that is required to be painted or finished
and that has not been prime coated by others.  Recoat primed and sealed surfaces
where evidence of suction spots or unsealed areas in first coat appears, to ensure a
finish coat with no burn through or other defects due to insufficient sealing.

J. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a
smooth, opaque surface of uniform finish, color, appearance, and coverage.
 Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other
surface imperfections will not be acceptable.

K. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface
film of even luster.  Provide a finish free of laps, runs, cloudiness, color irregularity,
brush marks, orange peel, nail holes, or other surface imperfections.
1. Provide satin finish for final coats.

L. Stipple Enamel Finish:  Roll and redistribute paint to an even and fine texture.  Leave
no evidence of rolling, such as laps, irregularity in texture, skid marks, or other surface
imperfections.

M. Completed Work:  Match approved samples for color, texture, and coverage.  Remove,
refinish, or repaint work not complying with requirements.

3.04 FIELD QUALITY CONTROL

A. The Owner reserves the right to invoke the following test procedure at any time and as
often as the Owner deems necessary during the period when paint is being applied:
1. The Owner will engage the services of an independent testing agency to sample

the paint material being used.  Samples of material delivered to the Project will be
taken, identified, sealed, and certified in the presence of the Contractor.

2. The testing agency will perform appropriate tests for the following characteristics
as required by the Owner:
a. Quantitative material analysis.
b. Abrasion resistance.
c. Apparent reflectivity.
d. Flexibility.
e. Washability.
f. Absorption.
g. Accelerated weathering.
h. Dry opacity.
i. Accelerated yellowness.
j. Recoating.
k. Skinning.
l. Color retention.
m. Alkali and mildew resistance.

3. The Owner may direct the Contractor to stop painting if test results show material
being used does not comply with specified requirements.  The Contractor shall
remove noncomplying paint from the site, pay for testing, and repaint surfaces
previously coated with the rejected paint.  If necessary, the Contractor may be
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required to remove rejected paint from previously painted surfaces if, on
repainting with specified paint, the 2 coatings are incompatible.

3.05 TOUCH-UP PAINT

A. Painting surfaces that have been deemed unacceptable due to damage of construction,
drywall repair, or lack of sufficient paint shall be touched-up as follows:
1. Lack of paint due to insufficient paint coats: Entire wall (floor to ceiling, corner to

corner) shall be recoated including all hollow steel frames.
2. Touch-up due to wall repairs: Contractor shall apply paint by brush only and

feather paint out to match adjoining wall sheen.  If sheen cannot be matched,
entire wall (floor to ceiling, corner to corner) shall be recoated.

3.06 CLEANING

A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other
discarded paint materials from the site.
1. After completing painting, clean glass and paint-spattered surfaces.  Remove

spattered paint by washing and scraping.  Be careful not to scratch or damage
adjacent finished surfaces.

3.07 PROTECTION

A. Protect work of other trades, whether being painted or not, against damage by painting.
 Correct damage by cleaning, repairing or replacing, and repainting, as approved by
Architect.

B. Provide "Wet Paint" signs to protect newly painted finishes.  Remove temporary
protective wrappings provided by others to protect their work after completing painting
operations.
1. At completion of construction activities of other trades, touch up and restore

damaged or defaced painted surfaces.  Comply with procedures specified in
PDCA P1.

3.08 EXTERIOR PAINT SCHEDULE

A. Exterior Paint Schedule Paint Systems for various substrate materials.  Paint Systems
are used on this project as noted on the drawings.  There is a possibility that all Paint
Systems are not used on this project.

B. Paint System 1(PS-1): Ferrous Metal: Provide the following finish systems over exterior
ferrous metal. Primer is not required on shop-primed items.  
1. Semi-Gloss Alkyd Finish: 2 finish coats over a rust-inhibitive primer.

a. Primer: Rust-inhibitive metal primer applied at spreading rate recommended
by the manufacturer to achieve a total dry film thickness of not less than 1.3
mils.
1) Moore: Super Spec HP P04 Acrylic Metal primer.
2) Rodda: 508901 Metal Master Primer
3) S-W: Pro Industrial Pro-Cryl Universal Acrylic Primer B66-310 Series

(<100 g/L VOC).
b. First and Second Coat: Semi-Gloss, exterior, Alkyd paint applied at spreading

rate recommended by the manufacturer to achieve a total dry film thickness
of not less than 2.8 mils.
1) Rodda: Cloverdale 03113 Renaissance Alkyd Semi-Gloss.
2) S-W: Pro Industrial DTM Semi-Gloss, B66 Series (<50 g/L VOC).
3) Moore: Ultra Spec Semi-gloss HP DTM HP29.

C. Paint System 2 (PS-2): Zinc-Coated Metal: Provide the following finish system over
exterior zinc-coated metal.
1. Semi-Gloss Finish: 2 finish coats over a galvanized metal primer.
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a. Primer: Galvanized metal primer applied at spreading rate recommended by
the manufacturer to achieve a total dry film thickness of not less than 1.2
mils.
1) Moore: Super Spec HP P04 Acrylic Metal Primer.
2) Rodda: 508901 Metal Master Primer
3) S-W: Pro Industrial Pro-Cryl Universal Acrylic Primer B66-310 Series

(<100 g/L VOC).
b. First and Second Coat: Semi-Gloss, exterior, Alkyd paint applied at spreading

rate recommended by the manufacturer to achieve a total dry film thickness
of not less than 2.8 mils.
1) Rodda: Cloverdale 03113 Renaissance Alkyd Semi-Gloss.
2) S-W: S-W Pro Industrial DTM Semi-Gloss, B66 Series (<50 g/L VOC).
3) Moore: Super Spec HP HP29 DTM Acrylic Semi-Gloss

D. Paint System 3 (PS-3): Concrete Masonry Units:  Provide the following finish systems
over exterior concrete masonry block units:
1. High Gloss Polyurethane Enamel Finish: 3 coats with total dry film thickness not

less than 3.0 mils over a block filler.
a. Block Filler: High-performance, latex-based, block filler applied at spreading

rate recommended by the manufacturer to achieve a total dry film thickness
of not less than 5.0 mils.
1) S-W: Preprite Int/Ext Latex Block Filler B25W25, (<50 g/L VOC.)  

GGG Certified.
2) Moore: Super Spec Masonry Hi Build Masonry Block Filler 206.
3) Rodda: 501901 Sprayable Smooth Block Filler.

b. First and Second Coats: Moisture-curing pigmented, polyurethane coatings:
1) S-W: Waterbased Acrolon 100 Urethane B65W700 Series (<100 g/L

VOC).  No GG Certification.
2) Rodda: Cloverdale 70503 Ecologic Waterborne Epoxy.
3) Moore: Corotech V540 Waterborne Urethane.

E. Paint System 4 (PS-4): Stained Wood: Provide the following finish system over
exposed wood beams, columns, plywood & batt siding, horizontal siding, wood trim and
exposed soffits  to be stained.
1. Flat Acrylic Finish:  Two coats minimum, waterborne, semi-transparent,

penetrating wood stain.
a. First and second Coat:  Semi-transparent , exterior, acrylic-latex, wood stain

applied at spreading rate recommended by the manufacturer.
1) Moore: Arborcoat Semi-Solid Waterborne Stain 639.
2) Rodda: Cloverdale WeatherOne Acrylic Semi-Transparent stain. (, 135

g/L VOC)
3) S-W: Woodscapes Ext. Polyurethane Semi-Trans. Stain A15T5 Series

(79 g/L VOC).  No GG Certification
2. Finish Coat: Exterior grade, clear lacquer or as recommended by Manufacturer.

3.09 INTERIOR PAINT SCHEDULE

A. Interior Paint Schedule is provided for various substrate materials.  Paint Systems used
on this project are as noted in the drawings.  There is a possibility that all Paint
Systems are not used on this project.

B. Paint System 5 (PS-5): Ferrous Metal: Provide the following finish systems over interior
ferrous metal:
1. Semi-Gloss, Waterborne, Enamel Finish: One finish coat over an enamel

undercoater and a primer.
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a. Primer: Quick-drying, rust-inhibitive, Water-based, or epoxy-metal primer, as
recommended by the manufacturer for this substrate, applied at spreading
rate recommended by the manufacturer to achieve a total dry film thickness
of not less than 1.5 mils.
1) Moore: Super Spec HP P04 Acrylic Metal Primer.
2) S-W: Pro Industrial Pro-Cryl Universal Acrylic Primer B66-310 Series

(<100 g/L VOC).
3) Rodda: 508901 Metal Master Primer.

b. Undercoat: Waterborne, Interior enamel undercoat or Semi-Gloss, interior,
Alkyd Enamel finish coat, as recommended by the manufacturer for this
substrate, applied at spreading rate recommended by the manufacturer to
achieve a total dry film thickness of no less than 1.2 mils.
1) Moore: Ultra Spec 500 Semi-Gloss 539.
2) S-W: Pro Industrial Acrylic Semi-Gloss, B66 Series, (<50 g/L VOC).
3) Rodda: Cloverdale 03113 Renaissance Alkyd Semi-Gloss.

c. Finish Coat: Odorless, Semi-Gloss, Waterborne, interior enamel applied at
spreading rate recommended by the manufacturer to achieve a total dry film
thickness of not less than 1.4 mils.
1) Moore: Ultra Spec 500 Semi-Gloss 539.
2) S-W: Pro Industrial Acrylic Semi-Gloss, B66 Series, (<50 g/L VOC).
3) Rodda: Cloverdale 03113 Renaissance Alkyd Semi-Gloss.

C. Paint System 6 (PS-6): Zinc-Coated Metal: Provide the following finish systems over
interior zinc-coated metal:
1. Semi-Gloss, Alkyd Enamel Finish: One finish coat over an undercoat and a

primer.
a. Primer: Galvanized metal primer applied at spreading rate recommended by

the manufacturer to achieve a total dry film thickness of not less than 1.2
mils.
1) Moore: Super Spec HP P04 Acrylic Metal Primer.
2) S-W: Pro Industrial Pro-Cryl Universal Acrylic Primer B66-310 Series

(<100 g/L VOC).
3) Rodda: 508901 Meta Master Primer.

b. Undercoat: Alkyd, Interior Enamel undercoat or Semi-Gloss, Interior, Alkyd
Enamel finish coat, as recommended by the manufacturer for this substrate,
applied at spreading rate recommended by the manufacturer to achieve a
total dry film thickness of not less than 1.2 mils.
1) Moore: Ultra Spec 500 Semi-Gloss 539.
2) S-W: Pro Industrial Acrylic Semi-Gloss, B66 Series, (<50 g/L VOC).
3) Rodda: Cloverdale 03113 Renaissance Alkyd Semi-Gloss.

c. Finish Coat: Odorless, Semi-Gloss, Alkyd, interior enamel applied at
spreading rate recommended by the manufacturer to achieve a total dry film
thickness of not less than 1.4 mils.
1) Moore: Ultra Spec 500 Semi-Gloss 539.
2) S-W: Pro Industrial Acrylic Semi-Gloss, B66 Series, (<50 g/L VOC).
3) Rodda: Cloverdale 03113 Renaissance Alkyd Semi-Gloss.

D. Paint System 7 (PS-7): Gypsum Board:  Provide the following finish systems over
interior gypsum board surfaces:
1. Low-Luster  Acrylic-Enamel Finish: 2 finish coats over a primer.

a. Primer: Latex-based, interior primer applied at a spreading rate
recommended by the manufacturer to achieve a total dry film thickness of not
less than 1.2 mils.
1) Moore: Ultra Spec 500 Interior Latex Primer Sealer 534.
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2) Rodda: 503601 Master Paint UL VOC Primer..
3) S-W: ProMar 200 Zero VOC Interior Latex Primer B28W02600.

b. First and Second Coats: Low-Luster (eggshell or satin) acrylic-latex, interior
enamel applied at spreading rate recommended by the manufacturer to
achieve a total dry film thickness of not less than 2.8 mils.
1) Moore: Ultra spec 500 Eggshell Enamel N538.
2) Rodda: 523601 Master Painter UL VOC Satin.
3) S-W: ProMar 200 Zero VOC Int Latex Eg-Shel, B20-2600 Series.

E. Paint System 8 (PS-8): Gypsum Board:  Provide the following finish systems over
interior gypsum board surfaces:
1. High Gloss Polyurethane Enamel Finish: 3 coats with total dry film thickness not

less than 3.0 mils.
a. Sealer: Pigmented polyurethane coating under pigmented aliphatic

polyurethane-enamel finish.
1) S-W: ProMar 200 Zero VOC Interior Latex Primer B28W02600.
2) Rodda: 503601 Master Painter UL VOC Primer.
3) Moore: 027 Sure Seal Interior Primer, Sealer, Undercoat.

b. Intermediate Coat: Epoxy coating under pigmented polyurethane-enamel
finish.
1) S-W: Pro Industrial Water Based Catalyzed Epoxy B73 Series (<50

g/L VOC).
2) Moore: No intermediate coat required.

c. First and Second Coats: Moisture-curing pigmented, polyurethane coatings:
1) S-W: Waterbased Acrolon 100 Urethane B65W700 Series (<100 g/L

VOC).
2) Rodda: Cloverdale 70503 Ecologic Waterborne Epoxy.
3) Moore: Corotech V540 Waterborne Urethane.

F. Paint System 9 (PS-9): Concrete Masonry Units:  Provide the following finish systems
over interior concrete masonry block units:
1. Low-Luster  Acrylic-Enamel Finish: Two finish coats over a block filler.

a. Block Filler: High-performance, latex-based, block filler applied at spreading
rate recommended by the manufacturer to achieve a total dry film thickness
of not less than 5.0 mils.
1) S-W: Preprite Latex Block Filler B25W25, (<50 g/L VOC).
2) Moore: Super Spec Masonry Hi Build Masonry Block Filler 206.
3) Rodda: 501901 Sprayable Smooth Block Filler.

b. First and Second Coats: Low-Luster (eggshell or satin)  acrylic-latex, interior
enamel applied at spreading rate recommended by the manufacturer to
achieve a total dry film thickness of not less than 2.8 mils.
1) Moore: Ultra Spec 500 Eggshell Enamel N538.
2) Rodda: 523601 Master Painter UL VOC Primer.
3) S-W: Pro-Mar 200 Zero VOC Interior Latex.

G. Paint System 10 (PS-10): Concrete Masonry Units:  Provide the following finish
systems over interior concrete masonry block units:
1. High Gloss Polyurethane Enamel Finish: 3 coats with total dry film thickness not

less than 3.0 mils over a block filler.
a. Block Filler: High-performance, latex-based, block filler applied at spreading

rate recommended by the manufacturer to achieve a total dry film thickness
of not less than 5.0 mils.
1) S-W: Preprite Int/Ext Latex Block Filler B25W25, (<50 g/L VOC).
2) Moore: Super Spec Masonry Hi Build Masonry Block Filler 206.
3) Rodda: 501901 Sprayable Smooth Block Filler.
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b. First and Second Coats: Moisture-curing pigmented, polyurethane coatings:
1) S-W: Waterbased Acrolon 100 Urethane B65W700 Series (<100 g/L

VOC).
2) Rodda: Cloverdale 70503 Ecologic Waterborne Epoxy.
3) Moore: Corotech V540 Waterborne Urethane.

H. Paint System 11 (PS-11): Woodwork and Trim:  Provide the following paint finish
systems over new interior wood surfaces:
1. Semi-Gloss, Alkyd Enamel Finish: 2 finish coats over a primer.

a. Primer: Alkyd or latex-based, interior enamel undercoater applied at
spreading rate recommended by the manufacturer to achieve a total dry film
thickness of not less than 1.2 mils.
1) Moore: Sure Seal Latex Primer Sealer 027.
2) S-W: Preprite Problock Latex Primer Sealer B51-600 Series (<50 g/L

VOC).
3) Rodda: 502001 Unique II Undercoater.

b. First and Second Coats: Odorless, Semi-Gloss, Alkyd, interior enamel
applied at spreading rate recommended by the manufacturer to achieve a
total dry film thickness of not less than 2.4 mils.
1) Moore: Ultra Spec 500 Semi-Gloss 539.
2) S-W: Pro Industrial Acrylic Semi-Gloss, B66 Series, (<50 g/L VOC).
3) Rodda: Cloverdale 03113 Renaissance Alkyd Semi-Gloss.

I. Paint System 11 (PS-12): Stained Woodwork:  Provide the following paint finish
systems over new interior wood surfaces:
1. Alkyd-Based, Satin-Varnish Finish: Two finish coats of an Alkyd-based, clear-satin

varnish over interior wood stain.  Wipe wood filler before applying stain.
a. Filler Coat: Paste-wood filler applied at spreading rate recommended by the

manufacturer.
1) Moore: None required.
2) S-W: Sher-Wood Fast-Dry Filler.

b. Stain: Interior wiping stain for wood.
1) S-W: Wood Classics Interior Oil Stain 250 A49-800 Series (<250 g/L

VOC).
2) Moore: Lenmar Waterborne Wiping Stain 1WB 1300.
3) Rodda: Old Masters Wiping Stain 13000 Series ( <250 g/L VOC).

c. First and Second Finish Coats: Alkyd-Based or polyurethane varnish, as
recommended by the manufacturer, applied at spreading rate recommended
by the manufacturer.
1) Moore: Benwood Stays Clear Low Luster Acrylic Polyurethane Varnish

N423.
2) S-W: Minwax PolyCrylic Protective Finish 3333 (<275 g/L VOC).
3) Rodda: Old Masters Water-Based Polyurethane Series 75400. (< 275

g/L VOC).

END OF SECTION
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SECTION 10 1400
SIGNAGE

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Room and door signs.

1.03 REFERENCE STANDARDS

A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for
Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines
current edition.

B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible
Design 2010.

C. ICC A117.1 - Accessible and Usable Buildings and Facilities 2009.

1.04 CODE REQUIRED SIGNAGE

A. Contractor shall provide all signage required by Code and local Authorities Having
Jurisdiction. Code required signage shall include signage for, but not be limited to, Fire
Sprinkler Risers Rooms and Equipment, Elevator Machine Rooms, Electrical
Rooms,Tactile Exit Signs, etc.

1.05 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data, and Submittals for submittal
procedures.

B. Product Data:  Manufacturer's printed product literature for each type of sign, indicating
sign styles, font, foreground and background colors, locations, overall dimensions of
each sign.

C. Signage Schedule:  Provide information sufficient to completely define each sign for
fabrication, including room number, room name, other text to be applied, sign and letter
sizes, fonts, and colors.
1. When room numbers to appear on signs differ from those on the drawings,

include the drawing room number on schedule.
2. When content of signs is indicated to be determined later, request such

information from Owner through Architect at least 2 months prior to start of
fabrication; upon request, submit preliminary schedule.

3. Submit for approval by Owner through Architect prior to fabrication.

D. Samples:  Submit one sampleof each type of sign, of size similar to that required for
project, illustrating sign style, font, and method of attachment.

E. Selection Samples:  Where colors are not specified, submit two sets of color selection
charts or chips.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of
project.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products
specified in this section with minimum three years of documented experience.

B. Source Limitations for Signs:  Obtain each sign type indicated from one source from a
single manufacturer.
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C. Regulatory Requirements:  Comply with applicable provisions in ICC/ANSI A117.1.

D. Installer Qualifications:  An employer of workers trained and approved by manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Package signs as required to prevent damage before installation.

B. Package room and door signs in sequential order of installation, labeled by floor or
building.

C. Store tape adhesive at normal room temperature.

1.08 FIELD CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted
weather conditions permit installation of signs in exterior locations to be performed
according to manufacturers' written instructions and warranty requirements.

B. Maintain this minimum temperature during and after installation of signs.

C. Field Measurements:  Verify recess openings by field measurements before fabrication
and indicate measurements on Shop Drawings.

1.09 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to
repair or replace components of signs that fail in materials or workmanship within
specified warranty period.
1. Failures include, but are not limited to, the following:

a. Deterioration of metal and polymer finishes beyond normal weathering.
b. Deterioration of embedded graphic image colors and sign lamination.

2. Warranty Period:  Five years from date of Substantial Completion.

PART 2  PRODUCTS

2.01 MATERIALS

A. Aluminum Castings:  ASTM B 26/B 26M, of alloy and temper recommended by sign
manufacturer for casting process used and for use and finish indicated.

B. Aluminum Sheet and Plate:  ASTM B 209, alloy and temper recommended by
aluminum producer and finisher for type of use and finish indicated, and with at least
the strength and durability properties of Alloy 5005-H32.

C. Aluminum Extrusions:  ASTM B 221, alloy and temper recommended by aluminum
producer and finisher for type of use and finish indicated, and with at least the strength
and durability properties of Alloy 6063-T5.

D. Bronze Castings:  ASTM B 584, Alloy UNS No. C86500 (No. 1 manganese bronze).

E. Bronze Plate:  ASTM B 36/B 36M.

F. Steel:
1. Steel Members Fabricated from Plate or Bar Stock:  ASTM A 529/A 529M or

ASTM A 572/A 572M, 42,000-psi minimum yield strength.
2. For steel exposed to view on completion, provide materials having flat, smooth

surfaces without blemishes.  Do not use materials whose surfaces exhibit pitting,
seam marks, roller marks, rolled trade names, or roughness.

G. Fiberglass Sheet:  Molded, seamless, thermosetting, glass-fiber-reinforced polyester
panels with a minimum tensile strength of 15,000 psi when tested according to ASTM D
638 and with a minimum flexural strength of 30,000 psi when tested according to ASTM
D 790.

H. Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV
absorbing).
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I. Softwood Lumber: Smooth sawn, maximum moisture content of 6 percent; with vertical
grain of quality suitable for transparent finish.

J. Hardwood Lumber: Smooth sawn, maximum moisture content of 6 percent; with
vertical grain of quality suitable for transparent finish.

2.02 MANUFACTURERS

A. Tactile Media Signs:
1. Best Sign Systems, Inc.
2. Cosco Industries (ADA signs).
3. Inpro; Aspen.
4. Allenite Signs
5. APCO Graphics
6. Gemini

2.03 SIGNAGE APPLICATIONS

A. Accessibility Compliance:  Signs are required to comply with ADA Standards and ICC
A117.1, unless otherwise indicated; in the event of conflicting requirements, comply
with the most comprehensive and specific requirements.

B. Room and Door Signs:  Provide a sign at doorways for rooms. Refer to the Sign
Schedule for locations.
1. Sign Type:  Flat signs with engraved panel media as specified.
2. Provide "tactile" signage, with letters raised minimum 1/32 inch and Grade II

braille.
3. Character Height:  1 inch.

2.04 TACTILE SIGNAGE MEDIA (PANEL SIGNS)

A. Panel Signs:  Signage media without frame.
1. Interior Panel Signs:  Provide smooth sign panel surfaces constructed to remain

flat under installed conditions within a tolerance of plus or minus 1/16 inch
 measured diagonally from corner to corner, complying with the following
requirements:

2. Acrylic Sheet:  0.080 inch thick.
3. Edges:  Square.
4. Corners:  Radiused.
5. Wall Mounting of One-Sided Signs:  Tape adhesive.

a. At doors with adjacent relites: Mount on relite, with a blank panel, matching
the sign size, mounted on the inside of the glass.

b. Location:  Adjacent to all doors unless noted otherwise.  See Signage
Schedule for text/braile.

B. Color and Font:  Unless otherwise indicated:
1. Character Font:  Helvetica, Arial, or other sans serif font.
2. Character Case:  Upper case only.
3. Background Color:  To be selected.
4. Character Color:  Contrasting color.
5. Font Size: 3/4-inch minimum.

2.05 ACCESSORIES

A. Concealed Screws:  Stainless steel, galvanized steel, chrome plated, or other non-
corroding metal.

B. Tape Adhesive:  Double sided tape, permanent adhesive.

C. Anchors and Inserts for individual letters:  Provide nonferrous-metal or hot-dip
galvanized anchors and inserts for exterior installations and elsewhere as required for
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corrosion resistance.  Use toothed steel or lead expansion-bolt devices for drilled-in-
place anchors.  Furnish inserts, as required, to be set into concrete or masonry work.

2.06 FABRICATION

A. General:  Provide manufacturer's standard signs of configurations indicated.
1. Mill joints to tight, hairline fit.  Form joints exposed to weather to exclude water

penetration.
2. Preassemble signs in the shop to greatest extent possible.  Disassemble signs

only as necessary for shipping and handling limitations.  Clearly mark units for
reassembly and installation, in location not exposed to view after final assembly.

3. Conceal fasteners if possible; otherwise, locate fasteners where they will be
inconspicuous.

2.07 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products"
for recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces
are acceptable if they are within one-half of the range of approved Samples.
 Noticeable variations in the same piece are not acceptable.  Variations in appearance
of other components are acceptable if they are within the range of approved Samples
and are assembled or installed to minimize contrast.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of
work.

B. Verify that items, including anchor inserts are sized and located to accommodate signs.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Locate signs and accessories where indicated, using mounting methods of types
described and complying with manufacturer's written instructions.
1. Install signs level, plumb, and at heights indicated, with sign surfaces free of

distortion and other defects in appearance.
2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where

applicable.  Where not indicated or possible, such as double doors, install signs
on nearest adjacent walls.  Locate to allow approach within 3 inches of sign
without encountering protruding objects or standing within swing of door.

B. Protect from damage until Substantial Completion; repair or replace damaged items.

END OF SECTION
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SECTION 10 2800
TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Accessories for toilet rooms .

B. Grab bars.

1.03 RELATED REQUIREMENTS

A. Section 06 1000 Rough Carpentry:  Concealed supports for accessories, including in
wall framing and plates.

B. Section 09 3000 - Tiling:  Ceramic washroom accessories.

1.04 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible
Design 2010.

B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products 2015.

C. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic
Stainless Steel Tubing for General Service 2015.

D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized)
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2015.

E. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless
Steel Sheet, Strip, Plate, and Flat Bar 2015.

F. ASTM C1503 - Standard Specification for Silvered Flat Glass Mirror 2008 (Reapproved
2013).

1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with the placement of internal wall reinforcement, concealed
ceiling supports, and reinforcement of toilet partitions to receive anchor attachments.

1.06 SUBMITTALS

A. See Section 01 3300 - Shop Drawings, Product Data, and Submittals for submittal
procedures.

B. Product Data:  Submit data on accessories describing size, finish, details of function,
and attachment methods.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design:  Bobrick.

B. Other Acceptable Manufacturers :
1. AJW Architectural Products.
2. ASI - American Specialties, Inc.
3. Bradley Corporation.

2.02 MATERIALS

A. Accessories - General:  Shop assembled, free of dents and scratches and packaged
complete with anchors and fittings, steel anchor plates, adapters, and anchor
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components for installation.
1. Grind welded joints smooth.
2. Fabricate units made of metal sheet of seamless sheets, with flat surfaces.

B. Keys:  Provide 2 keys for each accessory to Owner.

C. Stainless Steel Sheet:  ASTM A666, Type 304.

D. Stainless Steel Tubing:  ASTM A269/A269M, Type 304 or 316.

E. Galvanized Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with
G90/Z275 coating.

F. Mirror Glass:  Annealed float glass, ASTM C1036 Type I, Class 1, Quality Q2, with
silvering, protective and physical characteristics complying with ASTM C1503.

G. Adhesive:  Two component epoxy type, waterproof.

H. Fasteners, Screws, and Bolts:  Hot dip galvanized; tamper-proof; security type.

I. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufacturer
for component and substrate.

2.03 FINISHES

A. Stainless Steel:  No. 4 Brushed finish, unless otherwise noted.

B. Baked Enamel:  Pretreat to clean condition, apply one coat primer and minimum two
coats epoxy baked enamel.

2.04 TOILET ROOM ACCESSORIES

A. Toilet Paper Dispenser:  Double roll, surface mounted bracket type.
1. Product:
2. Location: At all toilets.

B. Paper Towel Dispenser: Surface mount.
1. Product:
2. Location:  One at Each Sink, except in restrooms, unless indicated otherwise.

C. Waste Receptacle:  Stainless steel, freestanding style without top.
1. Minimum capacity:  10 gallons.
2. Product:  B-2260 manufactured by Bobrick.
3. Location: Provide one in each Restroom.

D. Soap Dispenser:  Liquid soap dispenser,wall-mounted.
1. Product:
2. Location:  Provide One at Each Sink

E. Seat Cover Dispenser:  Stainless steel, surface-mounted.
1. Product:  HSHGIS manufactured by Hospeco. OFCI
2. Locations: Where shown.

F. Grab Bars:  Stainless steel, nonslip grasping surface finish.
1. Standard Duty Grab Bars:

a. Push/Pull Point Load:  250 pound-force, minimum.
b. Dimensions:  1-1/4 inch outside diameter, minimum 0.05 inch wall thickness,

exposed flange mounting, 1-1/2 inch clearance between wall and inside of
grab bar.

c. Length and Configuration:  As indicated on drawings.
d. Products:

1) Bobrick B-6806 series. Models B-6806x42, B-6806x36 and B-6806x18.
2) Material:  Stainless steel; 0.05-inch thick
3) Gripping Surface:  Smooth, satin finish



Metolius Elementary
School Upgrades

Toilet, Bath, and Laundry Accessories 10 2800 - 3

G. Sanitary Napkin Disposal Unit:  Stainless steel, surface-mounted, self-closing door,
locking bottom panel with full-length stainless steel piano-type hinge, removable
receptacle.OFCI
1. Product:
2. Location: Where shown.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify exact location of accessories for installation.

3.02 PREPARATION

A. Deliver inserts and rough-in frames to site for timely installation.

B. Provide templates and rough-in measurements as required.

3.03 INSTALLATION

A. Install accessories in accordance with manufacturers' instructions in locations indicated
on drawings.

B. Install plumb and level, securely and rigidly anchored to substrate.

C. Mounting Heights:  As required by accessibility regulations, unless otherwise indicated.

3.04 PROTECTION

A. Protect installed accessories from damage due to subsequent construction operations.

END OF SECTION
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SECTION 23 05 93

TESTING, ADJUSTING, AND BALANCING FOR MECHANICAL

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Testing, adjusting, and balancing of air and water systems specified in Division 23.

B. Work shall generally consist of volume adjustments, speed adjustments, performing 
tests, recording equipment data and measurements, and preparing reports to 
achieve system performance as required by Contract Documents.

C. Where work involves modification of existing systems, the Contractor shall perform 
testing adjusting, and balancing of all related equipment and systems required to 
achieve system performance shown on Drawings and as specified.  This includes 
interrelated equipment and systems which are not modified, but where testing, 
adjusting, and balancing is required to achieve overall system performance.   

1.02 DEFINITIONS

A. TAB:  Testing, adjusting, and balancing.

B. NEBB:  National Environmental Balancing Bureau.

C. Project Supervisor:  Individual employed by balancing contractor having 
administrative and technical responsibility for work performed under this Section.

D. BAS:  Building Automation System.  Automatic control system consisting of 
standalone or integrated digital controllers used to control HVAC equipment.

1.03 SUBMITTALS

A. Special Requirements:  
1. Contractor Qualifications:  Submit documentation within 14 days of the Contract 

Date demonstrating that TAB Contractor and Project Supervisor are NEBB 
certified.

2. Pre-balancing Submittal:  Provide submittal 30 days after approval of 
contractor's qualifications including:
a. Preliminary TAB report including report documentation form with design data 

and existing equipment data listed.
b. Description of balancing tolerances which are in accordance with NEBB 

standards.
c. Review Contract Documents and provide list of provisions that are not 

included but necessary to complete work such as balancing dampers, 
valves, flow measuring stations, test plugs, access doors, etc.

d. Review Contract Documents and provide a description of any conditions that 
are unclear, contradictory, or otherwise may prevent specified systems from 
achieving design performance. 

e. Provide a written description of test procedures that are unique to this project 
and not specified by NEBB standards.
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3. Weekly Reports:  Provide weekly status reports after balancing has started.  
Reports shall include a summary of work completed, abnormal or deficient 
conditions encountered, and updated schedule of work.

4. Draft Balancing Report:  When balancing is complete in whole or for any major 
phase of work, provide three copies of draft balancing report to Engineer and 
Commissioning Authority for review.  Engineer and Commissioning Authority 
shall provide written review comments to Balancing Contractor.  Balancing report 
shall include information and data providing an exact record of system 
performance, documenting compliance with specification requirements, and 
enabling independent verification of all measurements.  Reports shall include 
notes and comments necessary to clearly communicate balancing results.  
Report contents shall include the following information:
a. NEBB certification
b. Identification of all test instruments used and the last calibration dates. 
c. Plans or schematic diagram showing the location of equipment, 

measurement locations, and terminal devices.  Plans shall show equipment 
and terminal device designation corresponding to report forms.

d. Testing and balancing documentation recorded on NEBB report forms.  Each 
report form shall include the name of individual performing TAB work. Forms 
shall be fully completed with all relevant data entered.  

e. Summary of BAS system calibration measurements and tests required to 
establish setpoint or control parameters.

f. Summary of minimum outside air ventilation measurements and 
adjustments.

g. Summary of all conditions which are not in conformance with Contract 
Documents.

h. Copy of written directives from the Engineer and other relevant project 
correspondence.

5. Final Balancing Report: Provide electronic certified copies of final balancing 
report bearing seal of Project Supervisor.  Update draft balancing report 
responding to draft report review comments. 

1.04 QUALITY ASSURANCE

A. Balancing Contractor and Project Supervisor shall be certified by NEBB.   

B. Balancing Contractor must be approved prior to bid closing.  Unless Balancing 
Contractor is listed as pre-approved below, Bidder must submit a request for 
approval, in writing, to the Engineer.  The request must include documentation, 
including references, that demonstrates that the Balancing Contractor has the 
necessary training and experience to perform the Work specified.  Approval 
determinations will be made by the Engineer.  In addition to documentation provided 
by the Bidder, the Engineer may use any information available to him in determining 
qualifications/suitability of the Balancing Contractor.

C. Pre-approved contractors: Air Balancing Specialties; AIR, Inc.; Neudorfer Engineers. 

D. All work under this Section shall be performed under the direction of the Project 
Supervisor.

E. Balancing Contractor shall attend a prebalancing coordination meeting with the 
Owner’s Authorized Representative, Engineer, and Contractor.  Meeting agenda 
shall include: coordination of work between Balancing Contractor and Control 
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Contractor, balancing procedures, and schedule of work.  Meeting shall be attended 
by Project Supervisor.

1.05 SEQUENCING

A. Prebalancing meeting shall be conducted 30 days prior to start of balancing.

B. Begin testing, adjusting, and balancing of systems after Construction Check/Start-
up Plans are certified by the Commissioning Authority.

PART 2 - PRODUCTS

2.01 MATERIALS

A. Test Instruments:  Furnished by Contractor.

B. Plugs:  Provide plastic plugs in test holes drilled in ductwork. Provide UV resistant 
plugs for equipment located outdoors. 

PART 3 - EXECUTION

3.01 EXAMINATION

A. Review Contract Documents for testing and balancing devices that are not included 
but necessary to complete work such as balancing dampers, valves, flow measuring 
stations, test plugs, access doors, etc.  Submit list of recommended additional 
devices needed to perform work.

B. Review Contract Documents for any conditions that are unclear, contradictory, or 
otherwise may prevent specified systems from achieving design performance.  
Submit list of conditions observed.

3.02 APPLICATION

A. Work shall be performed in accordance with the latest addition of the NEBB 
Procedural Standards for Testing, Adjusting, and Balancing of Environmental 
Systems.

B. Accuracy of measurements and balancing tolerances shall be in accordance with 
NEBB standards.

C. Special Balancing Procedures
1. Motors:  Record starter overload settings.  List overload part number and rating 

for bimetallic overloads or setpoint for adjustable overload devices. 
2. Pumps: Perform dead head test for all pumps ½ hp and larger.
3. Mark final position of balancing devices after balancing is complete.
4. Adjust slot diffusers so air flow is directed away from light fixtures, space 

temperature/humidity transmitters, and toward floor.

D. BAS Calibration and Testing
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1. Perform tests as required to determine BAS control setpoints and control 
parameters including but not limited to:
a. Minimum outside air ventilation parameters to achieve minimum ventilation 

rates as specified and as shown on Drawings.  
b. Minimum pressure setpoints for variable volume air or water system speed 

control required to meet peak load conditions.
c. Provide a summary report of final BAS control setpoints and parameters in 

report.
2. Perform field verification and calibration of BAS airflow and water flow 

transmitters.
a. Airflow verification shall be performed by duct traverse in straight section of 

ductwork to provide measurement accuracy of +/- 5% better.  
b. Provide a summary report of final BAS calibration parameters in report.

3. Perform tests as required to determine calibration parameters for terminal unit 
flow measurement.  Test at maximum, minimum, and zero flow.  Provide a 
summary report of terminal unit calibration tests and BAS parameters in report.

E. Balancing is complete when following conditions are achieved:
1. Systems and components are tested and balanced within specified tolerances.
2. All efforts within the extent of TAB have been exhausted, and systems or 

components are not operating within acceptable tolerances.  Balancing is not 
complete until written notification of all abnormal or deficient conditions is 
provided to the Engineer, written direction is received, and all work required by 
Contract Documents is fully completed.

3.03 FIELD QUALITY CONTROL

A. Testing instruments shall be reliable, accurate, and in good working order.  
Calibration maintenance of all instruments shall be in accordance with NEBB 
requirements.

END OF SECTION
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SECTION 220000
GENERAL REQUIREMENTS OF PLUMBING AND HVAC

PART 1 GENERAL
1.01 SUMMARY

A. The requirements listed in this section are supplemental to the Division 01 General Requirements. 
B. It shall be the responsibility of the Plumbing and Mechanical Contractor to examine and refer to all 

Architectural, Civil, Structural, Electrical, and Landscape and specifications for construction conditions 
which may affect the scope of Plumbing and HVAC work.  Inspect the building site and existing 
facilities for verification of present conditions.  Make proper provisions for these conditions in 
performance of the work and cost thereof.

C. Plumbing and Mechanical work for this project shall include all items, articles, materials and the 
associated labor mentioned, scheduled or shown in these specifications and in the accompanying 
drawings. 

D. Furnish and install all equipment, materials and any required incidental items required by good 
practice to complete the systems described herein.   

1.02 CODES AND STANDARDS
A.    Work shall meet the requirements of the plans and specifications and shall not be less than the 

minimum requirements of applicable sections of the latest Codes and Standards of the following 
Organizations:
1. American Gas Association (AGA)
2. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
3. American Society of Mechanical Engineers (ASME)
4. Sheet Metal and Air Conditioning Contractors’ National Association Inc. (SMACNA)
5. American Water Works Association (AWWA)
6. National Electrical Code (NEC)
7. National Electrical Manufacturers Association (NEMA)
8. National Fire Protection Association (NFPA)
9. Uniform Plumbing Code (UPC)
10. Occupational Safety & Health Act (OSHA)
11. Plastic Pipe Institute (PPI)
12. International Mechanical Code (IMC)
13. International Fuel Gas Code (IFGC)
14. International Building Code (IBC)
15. International Energy Conservation Code (IECC)
16. Requirements of the Serving Utility Company 
17. Local and State Codes and Ordinances

1.03 FEES AND PERMITS
A. The Plumbing and Mechanical Contractors shall pay all fees and arrange all permits required for work 

done under their contract and under their supervision by subcontract.
B. All usage contracts between the Owner and the serving utilities company, such as membership and 

usage charges or fees, etc., for the purpose of obtaining the services for the utility company shall be 
applied for and paid for by the Owner.

1.04 MATERIALS AND EQUIPMENT
A. Manufacturer’s trade names and catalog numbers listed are intended to indicate the quality of 

equipment or materials desired.  Manufacturers not listed in the specification will be considered 
substitutions and must have prior approval. 
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B. See Division 01 for Substitutions Procedures. Requests for substitution are to be submitted sufficiently 
ahead of the deadline, to give ample time for examination. Prior approval request for substitution 
must indicate the specific item or items to be furnished in lieu of those scheduled, together with 
complete technical and comparative data on scheduled items and items proposed for substitution.

C. If the engineer approves any proposed substitution, the approved product will be listed in an 
addendum. Bidders shall not rely on approval made in any other manner.

D. Mechanical equipment may be installed with manufacturer’s standard finish and color except where 
specific color, finish or choice is indicated.  If the manufacturer has no standard finish, equipment 
shall have a prime coat and two finish coats of gray enamel.

E. High altitude operation: Capacity of all equipment is to be sized and manufactured to perform at the 
elevation of the project site. If not specifically indicated in the equipment schedule or in the 
specifications provide all required accessories and equipment for proper operation at elevation of the 
project site.

F. This Contractor shall be responsible for materials and equipment installed under this contract.  
Contractor shall also be responsible for the protection of materials and equipment of others from 
damage as a result of his work.

G. Manufactured material and equipment shall be applied, installed, connected, erected, used, cleaned 
and conditioned as directed by manufacturer unless herein specified to the contrary.

H. This Contractor shall make the required arrangement with the General Contractor or Construction 
Manager for the introduction into the building of equipment too large to pass through finished 
openings.

I. Store materials and equipment indoors at the job site. If this is not possible, store on raised platforms 
and protect from the weather by means of waterproof covers. Coverings shall permit circulation of air 
around the materials to prevent condensation of moisture.  Screen or cap openings in equipment to 
prevent the entry of vermin.

1.05 INTENT OF DRAWINGS
A. The drawings are diagrammatic and do not necessarily show exact location of piping and ductwork 

unless specifically dimensioned. Riser and other diagrams are schematic and do not necessarily 
show the physical arrangement of the equipment. They shall not be used for obtaining lineal runs of 
piping or ductwork, nor shall they be used for shop drawings for piping and ductwork fabrication or 
ordering. Discrepancies shown on different plans, or between plans and actual field conditions shall 
be brought to the attention of the Architect/Engineer for resolution.

1.06 COMMISSIONING OF SYSTEMS 
A.  Mechanical systems where the total mechanical equipment capacity is greater than 480,000 Btu/hr 

cooling capacity and 600,000 Btu/hr heating capacity shall be commissioned in accordance with the 
provisions of C408 of the International Energy Conservation Code by a registered professional. The 
mechanical contractor shall be responsible for all cost associated with commissioning. 

B. See Sections 019113 “Commissioning Requirements of Contractor”, 220800 “Commissioning of 
Plumbing”, 230800 “Commissioning of HVAC”, 260800 “Commissioning of Electrical Systems”. 

1.07 RESPONSIBILITY
A. Plumbing and HVAC work shall conform to requirements of all divisions 22 and 23 specifications.  
B. The Plumbing and Mechanical Contractors shall be responsible for the installation of a satisfactory 

and complete system in accordance with the intent of the drawing and specifications. Provide, at no 
extra cost, all incidental items, materials, accessories and labor 
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required for completion of the work even though they are not specifically mentioned or indicated on 
the drawings or in the specifications.

C. The drawings do not attempt to show complete details of the building construction which affect the 
mechanical and plumbing installation; and reference is therefore required to the Architectural, Civil, 
Structural, Landscape and Electrical drawings and specifications and to shop drawings of all trades 
for additional details which affect the installation of the work covered under this Division of the 
Contract.

D. Location of mechanical and plumbing system components shall be checked for conflicts with 
openings, structural members and components of other systems having fixed locations. In the event 
of any conflicts, the Architect/Engineer shall be consulted, and their decision shall govern. Necessary 
changes shall be made at the Contractor’s expense.

E. Determine, and be responsible for, the proper location and character of inserts for hangers, chases, 
sleeves, and other openings in the construction required for the work and obtain this information well 
in advance of the construction progress so work will not be delayed. 

F. Final location of inserts, hangers, etc., required for each installation, must be coordinated with facilities 
required for other installations to prevent interference.

G. Take extreme caution not to install work that connects to equipment until such time as complete Shop 
Drawings of such equipment have been approved by the Architect/Engineer.  Any work installed by 
the Contractor, prior to approval of Shop Drawings, will be at the Contractor's risk.

H. All modifications and changes required due to installation of equipment other than the scheduled 
equipment shall be made at the contractor’s expense. 

I. It shall be the responsibility of the installing contractor to coordinate changes to work by other trades 
that result from the installation of equipment other than the scheduled equipment.   

J. If the provided equipment is heavier or larger than the scheduled or specified equipment, it shall be 
the responsibility of the installing contractor to coordinate the required structural changes and pay for 
any and all associated cost.

K. If the provided equipment has different motor characteristics or electrical requirements than the 
scheduled or specified equipment, it shall be the responsibility of the installing contractor to 
coordinate the required changes and pay for any and all associated cost. 

L. If larger or additional electrical conduits, wire or breakers are required due to the installation of 
equipment other than the scheduled or specified equipment it shall be the responsibility of the 
installing contractor to coordinate the required changes and pay for any and all associated cost.

M. If the provided equipment requires different fluid flow rates than the scheduled or specified equipment, 
it shall be the responsibility of the installing contractor to coordinate all required changes including but 
not limited to pumps, piping, valves, etc and pay for any and all associated cost.   

N. At all times during the performance of this Contract, properly protect work from damage and protect 
the Owner's property from injury of loss.  Make good any damage, injury or loss, except such as may 
be directly due to errors in the Bidding Documents or caused by Agents or Employees of the Owner.  
Adequately protect adjacent property as provided by law and the Bidding Documents. Provide and 
maintain passageways, guard fences, lights and other facilities for protection required by Public 
Authority or Local conditions.

O. The Contractor shall be responsible for damages incurred due to the work of their contractors, to the 
building or its contents, people, etc.

1.08 REVIEW
A. All work and material is subject to review at any time by the Architect/Engineer or his representative. If 

the Architect/Engineer or his representative finds material that does not conform to these 
specifications or that is not properly installed or finished, correct the deficiencies in a manner 
satisfactory to the Architect/Engineer at the Contractor’s expense.



Metolius Elementary 
School Upgrades

General Requirements of Plumbing 
and HVAC 220000 - 4

1.09 WORKMANSHIP
A. Work under this contract shall be performed by workmen skilled in the particular trade, including work 

necessary to properly complete the installation in a workmanlike manner to present a neat and 
finished appearance.

B. Obtain Architect's/Engineer's approval before performing any cutting on structural members or 
patching of building surfaces. Any damage to the building or equipment by the Mechanical or 
Plumbing Contractor shall be the responsibility of the Mechanical or Plumbing Contractor and shall be 
repaired by skilled craftsmen of the trades involved at the Contractor’s expense.

C. Chases, openings, sleeves, hangers, anchors, recesses, equipment pads, and framing for equipment; 
shall be provided by others only if so noted on the drawings. Otherwise, they will be provided by the 
Mechanical or Plumbing Contractor for their work.  

1.10  COORDINATION
A. This Mechanical and Plumbing Contractors shall plan their work to proceed with a minimum 

interference with other trades and it shall be their responsibility to inform the General Contractor of all 
openings required in the building structure for installation of work, and to provide sleeves as required. 
Dimensions of equipment installed and/or provided by others shall be checked so that correct 
clearances and connections may be made.

B. In general, pipelines requiring gravity drainage shall be installed first, followed by ductwork, large 
piping mains and electrical conduit. The location of fire protection piping and heads shall be 
coordinated with other trades to ensure that installations by other trades do not block heads.

C. Leave sufficient space for the installation of insulation on piping and ductwork as specified. It is not 
acceptable to compress pipe or duct insulation for any reason. 

1.11  CLEANING
A. Keep the job site clean. The Mechanical and Plumbing Contractors shall remove all waste and rubbish 

associated with their work. 
B. Upon completion of work, remove materials, scraps and debris related to plumbing and mechanical 

work and leave all spaces including tunnels, crawlspaces, pipe or duct chases and ceiling plenums 
clean and orderly. 

C. The Mechanical and Plumbing contractors will be responsible for cleaning the exterior and interior of 
all equipment prior to star-up. Once all equipment has been cleaned it shall be inspected by the 
Architect/Engineer prior to start-up. 

D. The Mechanical and Plumbing Contractors shall provide dust protection of existing materials and 
equipment as well a new materials and equipment for the duration of the project. Protect existing 
materials and equipment from damage for the duration of the project. Clean the exterior and interior 
of all existing equipment at the completion of the project.   

1.12  TEMPORARY FACILITIES
A.     Offices

1. The Mechanical and Plumbing Contractor must have the permission of the Owner and General 
Contractor or Construction Manager to install a temporary office/job trailer on the project site.

2. The Contractor shall completely remove his temporary installations when no longer needed and 
the premises shall be completely clean, disinfected, patched, and refinished to match adjacent 
areas.

B. Ladders and Scaffolds
1. The Mechanical and Plumbing Contractors shall provide their own ladders, scaffolds, etc. of 

substantial construction for access to their work in various portions of the building as may be 
required. When no longer needed, they shall be removed by the Contractor.

C. Protection Devices



Metolius Elementary 
School Upgrades

General Requirements of Plumbing 
and HVAC 220000 - 5

1. The Mechanical and Plumbing Contractors shall provide and maintain his own necessary 
barricades, fences, signal lights, etc., required by all governing authorities or shown on the 
drawings. When no longer needed, they shall be removed by the Contractor. 

D. TEMPORARY FIRE PROTECTION
1. The Mechanical and Plumbing Contractors shall provide all necessary first aid hand fire 

extinguishers for Class A, B, C and special hazards as may exist in his own work area only in 
accordance with good and safe practice and as required by jurisdictional safety authority. 

1.13  SUBMITTALS
A. Submittals will be required for each piece of equipment, material or product as noted in the table 

below. All submittals shall be submitted, reviewed and all discrepancies addressed prior to ordering 
equipment or starting work. Any equipment ordered without having first completed the submittal 
process is done at the risk of the contractor. Any work performed prior to completing the submittal 
process is done at the risk of the contractor.  
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Notes

220500 X X Provide Delegated Design per the 
requirements of this section

220519 X
220523 X
220529 X X Provide Delegated Design per the 

requirements of this section
220548 X X Provide Delegated Design per the 

requirements of this section 
220553 X
220716 X
221116 X
221119 X
221316 X X
221319 X
224100 X X X X X

230519 X X X
230593 Provide T&B Certifications  
230713 X X X X Provide Shop Drawings with Ductwork 

Plans
230900 X X X X Provide Shop Drawings per the 

requirements of this section.
233113

232300 X
233113 X X X X
233300 X X
233423 X X X X
235416 X X X X
238126 X X X X
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B. Submittal Definitions
1. Product Data: Provide manufacturers’ cut sheets that include general product information 

including but not limited to, model number, physical data, nominal capacities, and rough-in 
requirements. 

2. Performance Data: Provide detailed performance and capacities based on project specific 
requirements including but not limited to: flow rates, capacities, pressure loss, temperatures, fan 
curves, pump curves, part load performance, sound data, and electrical characteristics.  

3. Shop Drawings: Provide detailed drawings of the equipment showing overall dimensions, 
location of electrical and piping connection, location of anchorage points, location of electrical 
and control panels, and all operating, service and maintenance clearances.

4. Delegated Design: Provide detailed drawings prepared and stamped by a registered 
Professional Engineer, that detail pertinent design criteria, the materials and products to be 
installed and the required installation locations.

5. Wiring Diagram: Provide diagrams that identify, and detail required field wiring.
6. Color Chart: Provide a physical color chart of material samples required for selection of 

equipment colors.
7. Sustainability Compliance: Provide literature that indicates a products compliance with LEED or 

Green Globes. See Division 01 for additional information and requirements. 
C. Submittal Formats:

1. Include the following information with each submittal:
a. Project Name
b. Submittal Date
c. Name of Architect 
d. Name of Engineer
e. Name of General Contractor or Construction Manager
f. Name of Sub-Contractor
g. Name of firm or entity that prepared the submittal
h. Unique Submittal Number
i. Type of Submittal
j. Specification Section 
k. Name or Mark of equipment or material and detail or drawings reference.   

2. All Submittals with the exception of color charts or material samples shall be electronically 
transmitted PDFs.

D.  Submittal Requirements
1. Submittals shall be submitted as a complete specification section. The submittal must include all 

materials and equipment for that specification section. Submittals for individual materials of 
equipment will be rejected without review. 

2. Submittals shall be complete, clearly show item used, size, dimensions, capacity, rough in, etc., 
as required for complete check and installation. Manufacturer’s literature showing more than 
one item shall be clearly marked as to which item is being furnished or it will be rejected and 
returned without review.

3. Each submittal shall be thoroughly checked by the Contractor for compliance with the Contract 
Document requirements, accuracy of dimensions, relationship to the work of other trades, and 
conformance with sound, safe practices as to erection and installation. Each submittal shall then 
bear a stamp evidencing such checking and shall show corrections made, if any. Submittals 
requiring extensive corrections shall be revised before submission.  Each submittal not stamped 
and signed by the Contractor evidencing such checking will be rejected and returned without 
review.
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4. On each submittal, clearly indicate deviations from requirements in the Contract Documents, 
including minor variations and limitations. Include relevant additional information and revisions, 
other than those requested on previous submittals. Indicate by highlighting on each submittal or 
noting on attached separate sheet.

5. Review of the shop drawings and literature by the engineer shall not relieve the contractor for 
responsibility for deviations from the drawings or specifications, nor shall it relieve the contractor 
from responsibility for errors in the shop drawings or literature. It is the responsibility of the 
contractor to provide materials and equipment which meet the specifications and job 
requirements.

1.14  OPERATION AND MAINTENANCE MANUALS
A. Operation and Maintenance Manuals (O&M Manuals) shall contain:

1. Names and contact information for the Project Architect, Project Engineer.
2. Names and contact information for the General Contractor or Construction Manager.
3. Names and contact information for sub-contractors. 
4. Installation, maintenance and operating instructions for each piece of equipment.
5. Parts lists
6. Wiring Diagrams
7. Equipment Start-up and inspection certificates
8. Test and Balance Reports
9. Commissioning Reports
10. Copies of Equipment Warranties
11. Copies of Submittals
12. Record Drawings.

B. Prior to substantial completion, submit an electronic copy of the O&M manual in PDF format to the 
Architect, Engineer and Owner for Review and approval. The PDF shall be one file with an index and 
hyperlinks to each section. Individual bound PDFs without automated navigation will be rejected. All 
O&M data shall be grouped by the equipment type and ordered by the specification numbering. 

C. Prior to final payment a final electronic copy of the O&M manual on an archival quality DVD as well as 
two printed copies, shall be furnished to the owner. Printed copies shall have commercial quality 8-
1/2” x 11” 3-ring binders with tabbed dividers for each section.   

1.15  AS-BUILT RECORD DRAWINGS
A. The Contractor shall furnish to the Owner and Architect/Engineer a marked print showing the location 

of all concealed or underground pipe or conduit runs and other equipment installed other than as 
shown on the drawings. Dimension underground lines from established building lines. Indicate all 
installed pull boxes in conduit runs.

B. The Contractor shall furnish to the Architect/Engineer a marked print showing the location of all 
mechanical equipment, plumbing fixtures, piping, ductwork, diffusers, grilles, etc.  The location of any 
item which deviates from the bid documents shall be accurately drawn and dimensioned.

C. All underground piping and ductwork shall be dimensioned from nearest column and/or exterior walls.  
The location of all maintenance related items, such as duct access doors, fire dampers, isolation 
valves, filters, etc., shall be highlighted on the as built drawing.

1.16  PLACING SYSTEM INTO OPERATION
A. Prior to the starting of equipment, the Mechanical or Plumbing Contractor shall thoroughly inspect the 

installation and any work completed by other trades and subcontractors to verify compliance with the 
contract documents. 

B. Start-up of all HVAC equipment shall be completed by factory trained representatives. At the 
completion of start-up, the factory representative shall submit to the architect and engineer, a start-up 
report that indicates any problems encountered, potential problems including 
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installation issues, adjustments made or required to be made to ensure proper operation of the 
equipment. Any installation deficiencies identified shall be corrected at no additional cost to the 
owner.         

1.17  OWNER TRAINING
A. General

1. The system training is intended to familiarize the Owner’s operating and maintenance staff with 
all systems requiring maintenance.  Training is to be provided after the systems are in place and 
operational, after issues noted during commissioning have been resolved, and before final 
acceptance.

2. Provide second set of training sessions for automatic control systems about 6-9 months after 
the first sessions.

B. Systems Requiring Training
1. All mechanical, electrical, safety, standby, and automatic control systems in the project, and 

other systems specified elsewhere to have training.
C. Attendance:

1. Training is to be provided by contractor’s representatives that are familiar with the system’s 
operation and maintenance requirements.  Individual training sessions (modules) shall be 
provided for each type or group of systems, separated roughly by trade group that will be 
performing maintenance on the system.  The trades groups and systems typically requiring 
training are:
a. Heating Plant (Hydronic and steam heating systems, fan systems, controls)
b. HVAC & Refrigeration (Hydronic and or steam heating systems, refrigeration, chilled water, 

packaged cooling systems, packaged rooftop units, fan systems, controls) 
c. Plumbers (Domestic and Sanitary Plumbing, gas-fired heating, packaged rooftop units, 

miscellaneous process piping systems)
D. Schedule:

1. Duplicate training sessions are to be provided for each training module, so that the Owner’s 
operating personnel can be split into two groups during training.  Duplicate training sessions 
shall be scheduled on different days.  Length of training sessions will be determined by scope of 
training indicated below, and as coordinated with Owner after draft copy of training documents 
have been reviewed.

E. Training Documentation:
1. Contractor to submit draft copy of agenda and training documents to Owner for review at least 

two weeks prior to training date.
2. Provide a copy of the following items for each person that will be attending the training sessions.  

Coordinate required number with the Owner.
a. Training agenda.
b. Summary of new systems and existing systems affected by this project.
c. Summary of work performed under this project.
d. Control system drawings and sequences of operation.
e. List of important maintenance and trouble-shooting operations for all systems.

3. Provide minimum of 2 copies of following items:
a. Contract documents including all drawings, specifications, addendums, and change orders.

F. Training Sessions:
1. Assemble at location to be determined by the Owner.
2. Distribute training documentation as indicated above.
3. Provide classroom style training if required for orientation and discussion of new systems and 

existing systems affected by this project, and other issues appropriate for a classroom format.
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4. Visit site and review locations; and perform detailed review of operation and maintenance 
requirements for current systems.

1.18  WARRANTY
A. The Contractor shall guarantee that all materials and labor installed are new and of first quality and 

that any material or labor found defective shall be replaced without cost to the Owner within one (1) 
year after substantial completion of the Contract or one (1) full season of heating and cooling 
operation, whichever is the greater.  The guarantee shall list the date of the beginning of the one (1) 
year period, which shall be the date that the Substantial Completion Certificate is issued.

B. Any damage to the building, caused by defective work or material of the Contractor within the above-
mentioned period, shall be satisfactorily repaired without cost to the Owner.

C. The guarantee does not include maintenance of equipment.  The Owner shall accept full responsibility 
for proper operation and maintenance of equipment immediately upon substantial completion and 
occupancy of the building.

D. Final acceptance by the Owner will not occur until all operating instructions are mounted in Equipment 
Rooms and Operating Personnel are thoroughly indoctrinated in the operation of all mechanical 
equipment by the Contractor.

E. No equipment installed as part of this project shall be used for temporary heat during construction.
END OF SECTION 
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SECTION 22 0500
GENERAL PROVISION OF PLUMBING AND HVAC

PART 1   GENERAL
1.01 SUMMARY

A. Section includes the following:
1. Expansion Fittings and Loops for Piping Systems
2. Alignment Guides and Anchors
3. Dielectric Fittings
4. Pipe Sleeves 
5. Sleeve Seals Systems for Piping
6. Silicone Sealant 
7. Escutcheons for Piping
8. Floor Plates

1.02 SUBMITTALS
A. See Section 22 0000 “General Requirements of Plumbing and HVAC” for Submittal 

requirements.
1.03 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel."

B. Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators according 
to ASME Boiler and Pressure Vessel Code.

1.04 PERFORMANCE REQUIREMENTS
A. Compatibility: Products shall be suitable for piping service fluids, materials, working pressures, 

and temperatures. 
B. Capability: Products to absorb 200 percent of maximum axial movement between anchors.

PART 2   PRODUCTS
2.01 EXPANSION FITTINGS AND LOOPS FOR PIPING SYSTEMS

A. Rubber Union Connector Expansion Joints 
1. Manufacturers: Subject to compliance with requirements, provide products by the 

following:
a. Engineered Flexible Products EFP
b. Mason Industries, Inc.
c. MetraFlex.
d. Twin City Hose.
e. Vibro-Acoustics

2. Material: Twin reinforced-rubber spheres with external restraining cables.
3. Minimum Pressure Rating:  150 psig at 170 deg F, unless otherwise indicated.
4. End Connections for NPS 2 and Smaller: Threaded.

B. Flexible-Hose Packless Expansion Joints:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Engineered Flexible Products EFP
b. Mason Industries, Inc.
c. Metraflex Company (The).
d. Twin City Hose Inc.
e. Vibro-Acoustics

2. Description: Manufactured assembly with inlet and outlet elbow fittings and two flexible-
metal-hose legs joined by long-radius, 180-degree return bend or center section of 
flexible hose.

3. Flexible Hose: Corrugated-metal inner hoses and braided outer sheaths.

http://www.specagent.com/Lookup?ulid=11222
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4. Expansion Joints for Copper Tubing NPS 2 and Smaller: Copper-alloy fittings with solder-
joint end connections.
a. Bronze hoses and single-braid bronze sheaths with 450 psig at 70 deg F and 340 

psig at 450 deg F ratings.
5. Expansion Joints for Copper Tubing NPS 2-1/2 to NPS 4: Copper-alloy fittings with 

threaded end connections.
a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 300 psig at 70 

deg F and 225 psig at 450 deg F ratings.
6. Expansion Joints for Steel Piping NPS 2 and Smaller: Carbon-steel fittings with threaded 

end connections.
a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 450 psig at 70 

deg F and 325 psig at 600 deg F ratings.
7. Expansion Joints for Steel Piping NPS 2-1/2 to NPS 6: Carbon-steel fittings with flanged 

end connections.
a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 200 psig at 70 

deg F and 145 psig at 600 deg F ratings.
8. Expansion Joints for DWV and Storm Drainage PVC or Cast Iron Piping NPS 2 and 

Smaller: Copper-alloy fittings with no hub or flanged end connections.
a. Bronze hoses and single-braid bronze sheaths with 450 psig at 70 deg F and 340 

psig at 450 deg F ratings.
b. UPC listed with cleanout plugs located in the U-Bend

9. Expansion Joints for DWV and Storm Drainage or Cast Iron Piping NPS 4 to NPS 8: 
Stainless steel fittings with no hub or flanged end connections.
a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 300 psig at 70 

deg F and 225 psig at 450 deg F ratings.
b. UPC listed with cleanout plugs located in the U-Bend

2.02 ALIGNMENT GUIDES AND ANCHORS
A. Alignment Guides 

1. Description: Steel, factory-fabricated alignment guide, with bolted two-section outer 
cylinder and base for attaching to structure; with two-section guiding slider for bolting to 
pipe.

B. Anchor Materials:
1. Steel Shapes and Plates: ASTM A 36/A 36M.
2. Bolts and Nuts: ASME B18.10 or ASTM A 183, steel hex head.
3. Washers: ASTM F 844, steel, plain, flat washers.
4. Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for use in 

hardened portland cement concrete, with tension and shear capacities appropriate for 
application.
a. Stud: Threaded, zinc-coated carbon steel.
b. Expansion Plug: Zinc-coated steel.
c. Washer and Nut: Zinc-coated steel.

5. Chemical Fasteners: Insert-type stud, bonding-system anchor for use with hardened 
portland cement concrete, with tension and shear capacities appropriate for application.
a. Bonding Material: ASTM C 881/C 881M, Type IV, Grade 3, two-component epoxy 

resin suitable for surface temperature of hardened concrete where fastener is to be 
installed.

b. Stud: ASTM A 307, zinc-coated carbon steel with continuous thread on stud, unless 
otherwise indicated.

c. Washer and Nut: Zinc-coated steel.
2.03 DIELECTRIC FITTINGS

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined.

B. Dielectric Unions:
1. Dielectric Unions are not allowed.
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C. Dielectric Flanges:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:
a. Capitol Manufacturing Company; member of the Phoenix Forge Group.
b. Central Plastics Company.
c. Matco-Norca.
d. Watts; a division of Watts Water Technologies, Inc.
e. Wilkins; a Zurn company.

2. Standard:  ASSE 1079.
3. Factory-fabricated, bolted, companion-flange assembly.
4. Pressure Rating:  175 psig.
5. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous.
D. Dielectric-Flange Insulating Kits:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.

2. Nonconducting materials for field assembly of companion flanges.
3. Pressure Rating:  150 psig.
4. Gasket:  Neoprene or phenolic.
5. Bolt Sleeves:  Phenolic or polyethylene.
6. Washers:  Phenolic with steel backing washers.

E. PEX Dielectric Separator: 
1. Description: 6” long section of pex piping shall be installed between dis-similar piping 

materials. 
2. Pipe Material: PEX plastic according to ASTM F 876.
3. Oxygen Barrier: O2 permeability <= 0.32 mg/m2/day in accordance with DIN 4726.
4. Fittings:  ASTM F 1960, cold expansion fittings and reinforcing rings.
5. Pressure/Temperature Rating: Minimum 100 psig and 180 deg F.

2.04 SLEEVES
A. Galvanized-Steel Sheet Pipe Sleeves: 0.0239-inch minimum thickness; round tube closed with 

welded longitudinal joint.
2.05 SLEEVE-SEAL SYSTEMS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Advance Products & Systems, Inc.
2. CALPICO, Inc.
3. GPT; an EnPro Industries company.
4. Metraflex Company (The).

B. Description:
1. Modular sealing-element unit, designed for field assembly, for filling annular space 

between piping and sleeve.
2. Designed to form a hydrostatic seal of 20-psig.
3. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe. Include 

type and number required for pipe material and size.
4. Pressure Plates:  Composite plastic.
5. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates 

to sealing elements.
2.06 ASSEMBLY PENETRATIONS
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A. All penetrations through a fire rated assembly shall be protected with an approved fire stop 
system in compliance with the rated assemblies as outlined in the Underwriters Laboratory 
Listing. 
1. Manufacturers: Subject to compliance with requirements, provide products by the 

following:
a. 3M Company
b. Holdrite
c. Hilti 

2.07 SILICONE SEALANTS
A. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent 

movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; ASTM C 
920, Type S, Grade P, Class 25, Uses T and NT. Grade P Pourable (self-leveling) formulation 
is for opening in floors and other horizontal surfaces that are not fire rated.

2.08 ESCUTCHEONS 
A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.
B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and 

spring-clip fasteners.
C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

2.09 FLOOR PLATES
A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

2.10 EXECUTION
2.11 EXPANSION JOINT INSTALLATION

A. Install expansion joints of sizes matching sizes of piping in which they are installed.
B. Install expansion joint per the manufacture’s written instructions.

2.12 ALIGNMENT-GUIDE AND ANCHOR INSTALLATION
A. Install alignment guides to guide expansion and to avoid end-loading and torsional stress.
B. Install two guide(s) on each side of pipe expansion fittings and loops. Install guides nearest to 

expansion joint not more than four (4) pipe diameters from expansion joint.
C. Attach guides to pipe, and secure guides to building structure.
D. Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9 

and to prevent transfer of loading and stresses to connected equipment.
E. Anchor Attachments:

1. Anchor Attachment to Steel Pipe: Attach by welding. Comply with ASME B31.9 and 
ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing 
Qualifications."

2. Anchor Attachment to Copper Tubing: Attach with pipe hangers. Use MSS SP-69, 
Type 24; U bolts bolted to anchor.

F. Fabricate and install steel anchors by welding steel shapes, plates, and bars. Comply with 
ASME B31.9 and AWS D1.1/D1.1M.
1. Anchor Attachment to Steel Structural Members: Attach by welding.
2. Anchor Attachment to Concrete Structural Members: Attach by fasteners. Follow fastener 

manufacturer's written instructions.
G. Use grout to form flat bearing surfaces for guides and anchors attached to concrete.

2.13 DIELECTRIC FITTING INSTALLATION
A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
B. Install Dielectric fittings per the manufacturers written instructions.
C. Install pipe hangers immediately upsteam and downstream of dielectric fittings.  
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D. Install isolation valves immediately upsteam and downstream of dielectric fittings.  
E. Dielectric Fittings for NPS 2 and Smaller: PEX Dielectric Separator.
F. Dielectric Fittings for NPS 2-1/2 and Larger: Dielectric Flange.

2.14 SLEEVE INTALLATION
A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 

provide 1-inchannular clear space between piping and concrete slabs and walls.
C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and 

walls are constructed.
1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other 
wet areas 2 inches above finished floor level.

2. Using silicone sealant, seal space outside of sleeves in slabs and walls without sleeve-
seal system.

D. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke-Barrier 
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with 
requirements for firestopping and fill materials specified in Section 07 8413 "Penetration 
Firestopping."

2.15 SLEEVE-SEALS SYSTEM INSTALLATION
A. Install sleeve-seal systems in sleeves in exterior concrete walls at piping entries into building.
B. Select type, size, and number of sealing elements required for piping material and size and for 

sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, 
assemble sleeve-seal-system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make 
a watertight seal.

2.16 SLEEVE-SEAL SCHEDULE
A. Use sleeve and sleeve-seals for the following piping-penetration applications:

1. Exterior Concrete Walls Above Grade: Galvanized-Steel Sheet Pipe Sleeves with Sleeve-
seal system

2. Exterior Concrete Walls Below Grade: Galvanized-Steel Sheet Pipe Sleeves with Sleeve-
seal system

3. Interior or Exterior Concrete Slabs-on-Grade: Sleeve not required.
4. Interior Concrete Slabs Above Grade: Galvanized-Steel Sheet Pipe Sleeves with Silicone 

Sealant or Fire calk 
5. Interior Partitions: Sleeve not require – fire calk penetrations of rated assemblies. 

2.17 ESCUTCHEON INSTALLATION
A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD 

that completely covers opening.
2.18 FLOOR PLATE INSTALLATION

A. Install floor plates for piping penetrations of equipment-room floors.
B. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 

that completely covers opening.
END OF SECTION
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SECTION 22 0519
METERS AND GAGES FOR PLUMBING AND HVAC PIPING

PART 1   GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Bimetallic-actuated thermometers.
2. Thermowells.
3. Dial-type pressure gages.
4. Gage attachments.

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

1.04 INFORMATIONAL SUBMITTALS
A. Product Certificates: For each type of meter and gage.

1.05 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For meters and gages to include in operation and 

maintenance manuals.
PART 2   PRODUCTS
2.01 BIMETALLIC-ACTUATED THERMOMETERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Ashcroft Inc.
2. Miljoco Corporation.
3. Tel-Tru Manufacturing Company.
4. Trerice, H. O. Co.
5. Prior Approved Equal

B. Standard: ASME B40.200.
C. Case:  Liquid-filled and sealed type(s); stainless steel with 3-inch nominal diameter.
D. Dial:  Nonreflective aluminum with permanently etched scale markings and scales in deg F.
E. Connector Type(s): Union joint, adjustable angle, with unified-inch screw threads.
F. Connector Size:  1/2 inch, with ASME B1.1 screw threads.
G. Stem: 0.25 or 0.375 inch in diameter; stainless steel.
H. Window:  Plain glass.
I. Ring: Stainless steel.
J. Element: Bimetal coil.
K. Pointer: Dark-colored metal.
L. Accuracy: Plus or minus 1 percent of scale range.

2.02 THERMOWELLS
A. Thermowells:

1. Standard: ASME B40.200.
2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
3. Material for Use with Copper Tubing:  CNR or CUNI.
4. Material for Use with Steel Piping:  CRES or CSA.

http://www.specagent.com/Lookup?ulid=1681
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5. Type: Stepped shank unless straight or tapered shank is indicated.
6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
7. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.
8. Bore: Diameter required to match thermometer bulb or stem.
9. Insertion Length: Length required to match thermometer bulb or stem.
10. Lagging Extension: Include on thermowells for insulated piping and tubing.
11. Bushings: For converting size of thermowell's internal screw thread to size of 

thermometer connection.
B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

2.03 PRESSURE GAGES
A. Direct-Mounted and Remote, Metal-Case, Dial-Type Pressure Gages:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Ashcroft Inc.
b. Miljoco Corporation.
c. Tel-Tru Manufacturing Company.
d. Trerice, H. O. Co.
e. Prior Approved Equal

2. Standard: ASME B40.100.
3. Case:  Liquid-filled, Sealed type(s); 4-1/2-inch nominal diameter.
4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and 

bottom-outlet type unless back-outlet type is indicated.
6. Movement: Mechanical, with link to pressure element and connection to pointer.
7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
8. Pointer: Dark-colored metal.
9. Window:  Glass.
10. Ring:  Metal.
11. Accuracy:  Grade B, plus or minus 2 percent of middle half of scale range.

2.04 GAGE ATTACHMENTS
A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and 

piston or porous-metal-type surge-dampening device. Include extension for use on insulated 
piping.

B. Valves:  Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.
PART 3   EXECUTION
3.01 INSTALLATION

A. Install thermowells with socket extending a minimum of 2 inches into fluid and in vertical 
position in piping tees.

B. Install thermowells of sizes required to match thermometer connectors. Include bushings if 
required to match sizes.

C. Install thermowells with extension on insulated piping.
D. Fill thermowells with heat-transfer medium.
E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect 

cases with tubing and support tubing to prevent kinks. Use minimum tubing length.
G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the 

most readable position.
H. Install remote-mounted pressure gages on panel.
I. Install valve and snubber in piping for each pressure gage for fluids.

http://www.specagent.com/Lookup?ulid=1695
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J. Install thermometers in the following locations:
1. Inlet and outlet of each domestic water heater.
2. Inlet and outlet of each domestic hot-water storage tank.
3. Two inlets and two outlets of each heat pump.
4. Inlet and outlet of each hydronic coil in air-handling units.
5. Inlet and outlet of each thermal-storage tank.
6. Inlet and outlet of each refrigeration condenser.

K. Install pressure gages in the following locations:
1. Building water service entrance into building.
2. Inlet and outlet of each pressure-reducing valve.
3. Suction and discharge of each pump.

L. Install meters and gages adjacent to machines and equipment to allow service and 
maintenance of meters, gages, machines, and equipment.

M. Adjust faces of meters and gages to proper angle for best visibility.
3.02 THERMOMETER SCALE-RANGE SCHEDULE

A. Domestic Cold-Water Piping:  0 to 150 deg F.
B. Domestic Hot-Water Piping: 50 to 200 deg F.

3.03 PRESSURE-GAGE SCALE-RANGE SCHEDULE
A. Water Service Piping:  0 to 150 psi.
B. Domestic Water Piping:  0 to 100 psi.

END OF SECTION
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SECTION 22 0523
GENERAL DUTY VALVES FOR PLUMBING AND HVAC

PART 1   GENERAL
1.01 SUMMARY

A. Section includes:
1. Ball Valves
2. Butterfly Valves
3. Bronze Gate Valves
4. Iron Gate Valve
5. Bronze Check Valves
6. Iron Swing Check Valves
7. Iron Silent Check Valves

1.02 SUBMITTALS
A. See Section 22 0000 “General Requirements for Pluming and HVAC” for submittal 

requirements.
PART 2   PRODUCTS
2.01 GENERAL REQUIREMENTS FOR VALVES

A. Source Limitations for Valves: Obtain each type of valve from single source from single 
manufacturer.

B. ASME Compliance:
1. ASME B1.20.1 for threads for threaded-end valves.
2. ASME B16.1 for flanges on iron valves.
3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
4. ASME B16.18 for solder-joint connections.
5. ASME B31.1 for power piping valves.
6. ASME B31.9 for building services piping valves.

C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than 15 percent zinc are not permitted.

D. Refer to valve schedule articles for applications of valves.
E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system 

pressures and temperatures.
F. Valve Sizes: Same as upstream piping unless otherwise indicated.
G. Valves in Insulated Piping:

1. Include 2-inch stem extensions.
2. Extended operating handle of nonthermal-conductive material, and protective sleeves 

that allow operation of valves without breaking the vapor seals or disturbing insulation.
3. Memory stops that are fully adjustable after insulation is applied.

2.02 BRONZE BALL VALVES, TWO-PIECE WITH FULL PORT AND STAINLESS-STEEL TRIM:
A. Manufacturers: Provide products from one of the following:

1. Apollo
2. Nibco
3. Milwaukee
4. Watts

B. Description:
1. Standard: MSS SP-110.
2. SWP Rating: 150 psig.
3. CWP Rating: 600 psig.
4. Body Design: Two piece.
5. Body Material: Bronze.
6. Ends: Solder or Threaded.
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7. Seats: PTFE.
8. Stem: Stainless steel.
9. Ball: Stainless steel, vented.
10. Port: Full.

2.03 IRON, SINGLE-FLANGE BUTTERFLY VALVES WITH ALUMINUM-BRONZE DISC:
A. Manufacturers: Provide products from one of the following:

1. Apollo
2. Milwaukee
3. Nibco
4. Dezurik
5. Watts

B. Description:
1. Standard: MSS SP-67, Type I.
2. CWP Rating: 150 psig. 
3. Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange.
4. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.
5. Seat: EPDM.
6. Stem: One- or two-piece stainless steel.
7. Disc: Aluminum bronze.

2.04 BRONZE GATE VALVES, NRS, CLASS 150:
A. Manufacturers: Provide products from one of the following:

1. Apollo
2. Nibco
3. Crane
4. Milwaukee

B. Description:
1. Standard: MSS SP-80, Type 1.
2. CWP Rating: 300 psig.
3. Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
4. Ends: Threaded.
5. Stem: Bronze.
6. Disc: Solid wedge; bronze.
7. Packing: Asbestos free.
8. Handwheel: Malleable iron, bronze, or aluminum.

2.05 IRON GATE VALVES, NRS, CLASS 125:
A. Manufacturers: Provide product from one of the following:

1. Apollo
2. Crane
3. Milwaukee
4. Nibco
5. Watts

B. Description:
1. Standard: MSS SP-70, Type I.
2. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
3. Body Material: ASTM A 126, gray iron with bolted bonnet.
4. Ends: Flanged.
5. Trim: Bronze.
6. Disc: Solid wedge.
7. Packing and Gasket: Asbestos free.

2.06 BRONZE SWING CHECK VALVES WITH BRONZE DISC, CLASS 125:
A. Manufacturer: Provide products from one of the following:

http://www.specagent.com/LookUp/?ulid=9703&mf=04&src=wd
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1. Apollo
2. Crane
3. Milwaukee
4. Nibco
5. Watts

B. Description:
1. Standard: MSS SP-80, Type 3.
2. CWP Rating: 200 psig (1380 kPa).
3. Body Design: Horizontal flow.
4. Body Material: ASTM B 62, bronze.
5. Ends: Threaded or soldered. See valve schedule articles.
6. Disc: Bronze.

2.07 IRON SWING CHECK VALVES WITH METAL SEATS, CLASS 125:
A. Manufacturers: Provide products from one of the following:

1. Apollo
2. Crane 
3. Milwaukee
4. Mueller
5. Nibco

B. Description:
1. Standard: MSS SP-71, Type I.
2. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
3. Body Design: Clear or full waterway.
4. Body Material: ASTM A 126, gray iron with bolted bonnet.
5. Ends: Flanged.
6. Trim: Bronze.
7. Gasket: Asbestos free.

2.08 IRON SILENT CHECK (GLOBE STYLE) WITH METAL SEATS, CLASS 125:
A. Manufacturers: Provide products from one of the following:

1. Metraflex
2. Watts
3. Dezurik

B. Description:
1. Standard: MSS SP-125
2. NPS 2-1/2 to NPS 12, CWP Rating: 200 psi
3. Body: ASTM 125 Class B, Cast Iron.
4. Seat: ASTM B584 Bronze Alloy
5. Disc: ASTM B584 Bronze Alloy
6. Spring: Stainless Steel Type 316, ASTM A 313
7. Ends: Flanged
8. Trim: Stainless Steel 

PART 3   EXECUTION
3.01 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.
C. Install valves in horizontal piping with stem at or above center of pipe.
D. Install valves in position to allow full stem movement.

3.02 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves 

with higher SWP classes or CWP ratings may be substituted.
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B. Select valves with the following end connections:
1. For Copper Tubing, NPS ½” – 2” and Smaller: solder ends.
2. For Steel Piping, NPS 2” and Smaller: Threaded ends.
3. For Steel Piping NPS 2-1/2” and larger: Flanged or Grooved ends.

3.03 VALVE SCHEDULE
A. Domestic Water ½” – 2” NPS: Ball Valve, Solder or Threaded Ends
B. Domestic Water 2-1/2” NPS and Larger: Butterfly Valve, Lug Type

3.04 CHECK VALVE SCHEDULE
A. Pump Discharge ½” – 2” NPS: Bronze Swing Check, Threaded or Solder Ends

END OF SECTION
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SECTION 22 0529
HANGERS AND SUPPORTS FOR PLUMBING AND HVAC PIPING AND EQUIPMENT

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Thermal-hanger shield inserts.
4. Fastener systems.
5. Pipe positioning systems.
6. Equipment supports.

1.02 PERFORMANCE REQUIREMENTS
A. Delegated Design: Design trapeze pipe hangers and equipment supports, including 

comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated.

B. Structural Performance: Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions indicated 
according to ASCE/SEI 7.
1. Design supports for multiple pipes capable of supporting combined weight of supported 

systems, system contents, and test water.
2. Design equipment supports capable of supporting combined operating weight of 

supported equipment and connected systems and components.
3. Design seismic-restraint hangers and supports for piping and equipment.

1.03 SUBMITTALS
A. See Section 22 0000 “General Requirements of Plumbing and HVAC” for submittal 

requirements.
B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and 

installation details and include calculations for the following; include Product Data for 
components:
1. Trapeze pipe hangers.
2. Equipment supports.

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.

1.04 QUALITY ASSURANCE
A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel."
B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 

Pressure Vessel Code.
PART 2   PRODUCTS
2.01 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pre-galvanized or hot dipped.
3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

B. Copper Pipe Hangers:
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1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
2.02 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and 
U-bolts.

2.03 THERMAL-HANGER SHIELD INSERTS
A. Insulation-Insert Material for Cold Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with 

125-psig minimum compressive strength and vapor barrier.
B. Insulation-Insert Material for Hot Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with 

125-psig minimum compressive strength.
C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient 

air temperature.
2.04 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used.

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in 
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used.

2.05 PIPE POSITIONING SYSTEMS
A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for 

positioning piping in pipe spaces; for plumbing fixtures in commercial applications.
2.06 EQUIPMENT SUPPORTS

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

2.07 MISCELLANEOUS MATERIALS
A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 

galvanized.
B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 

nonmetallic grout; suitable for interior and exterior applications.
1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3   EXECUTION
3.01 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure.

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for 
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze 
pipe hangers.
1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or 

install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers.
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2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 
supported. Weld steel according to AWS D1.1/D1.1M.

C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
D. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured. Use 
operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions.

E. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture.

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories.

G. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
H. Install hangers and supports to allow controlled thermal and seismic movement of piping 

systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units.

I. Install lateral bracing with pipe hangers and supports to prevent swaying.
J. Install building attachments within concrete slabs or attach to structural steel. Install additional 

attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and 
larger and at changes in direction of piping. Install concrete inserts before concrete is placed; 
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

K. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment.

L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping.

M. Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project through 
insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert 
with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated. Fill interior voids with insulation that matches adjoining insulation.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution 

plate for pipe NPS 4 and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields 

shall span an arc of 180 degrees.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution 

plate for pipe NPS 4 and larger if pipe is installed on rollers.
4. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of 
length at least as long as protective shield.

6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
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3.02 EQUIPMENT SUPPORTS
A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 

equipment above floor.
B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.03 METAL FABRICATIONS
A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 

supports.
B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 

shop welded because of shipping size limitations.
C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 

appearance and quality of welds; and methods used in correcting welding work; and with the 
following:
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours.
3.04 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.
3.05 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces.
1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint on miscellaneous metal are specified in Section 09 9113 "Exterior Painting.", 
Section 09 9123 "Interior Painting.", Section 09 9600 "High-Performance Coatings."

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780.

3.06 HANGER AND SUPPORT SCHEDULE
A. Specific hanger and support requirements are in Sections specifying piping systems and 

equipment.
B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 

piping system Sections.
C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 

not have field-applied finish.
D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 

direct contact with copper tubing.
E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments 

for general service applications.
F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
G. Use padded hangers for piping that is subject to scratching.
H. Use thermal-hanger shield inserts for insulated piping and tubing.
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I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types:
1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-insulated or 

insulated, stationary pipes NPS 1/2 to NPS 30.
2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes 

NPS 4 to NPS 24, requiring up to 4 inches of insulation.
3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes 

NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated, 

stationary pipes NPS 1/2 to NPS 8.
5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 
with U-bolt to retain pipe.

8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two 
rods if longitudinal movement caused by expansion and contraction might occur.

9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but vertical 
adjustment is not necessary.

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 

NPS 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 

to NPS 24 if longer ends are required for riser clamps.
K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 

Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

L. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend 

pipe hangers from concrete ceiling.
2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 

construction, to attach to top flange of structural shape.
3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 

channels, or angles.
4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large.
6. C-Clamps (MSS Type 23): For structural shapes.
7. Welded-Steel Brackets: For support of pipes from below, or for suspending from above 

by using clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 lb.
b. Medium (MSS Type 32): 1500 lb.
c. Heavy (MSS Type 33): 3000 lb.

8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 

insulation that matches adjoining insulation.
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2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to 
prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.
N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping 

system Sections, install the following types:
1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-

1/4 inches.
2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with 

springs.
3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping system from 
base support.

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections.

P. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction.

Q. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and 
waste piping for plumbing fixtures.

END OF SECTION
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SECTION 22 0548
VIBRATION AND SEISMIC CONTROLS FOR PLUMBING AND HVAC PIPING AND EQUIPMENT

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Elastomeric isolation pads.
2. Elastomeric isolation mounts.
3. Restrained elastomeric isolation mounts.
4. Open-spring isolators.
5. Housed-spring isolators.
6. Restrained-spring isolators.
7. Housed-restrained-spring isolators.
8. Pipe-riser resilient supports.
9. Resilient pipe guides.
10. Elastomeric hangers.
11. Spring hangers.
12. Snubbers.
13. Restraint channel bracings.
14. Restraint cables.
15. Seismic-restraint accessories.
16. Mechanical anchor bolts.

1.02 ACTION SUBMITTALS
A. See Section 22 0000 “General Requirements for Plumbing and HVAC” for submittal 

requirements.
B. Delegated-Design Submittal: For each vibration isolation and seismic-restraint device.

1. Include design calculations and details for selecting vibration isolators and seismic 
restraints complying with performance requirements, design criteria, and analysis data 
signed and sealed by the qualified professional engineer responsible for their 
preparation.

1.03 QUALITY ASSURANCE
A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 

more stringent.
B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel."
C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 

bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or 
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum 
seismic-restraint ratings. Ratings based on independent testing are preferred to ratings based 
on calculations. If preapproved ratings are unavailable, submittals based on independent 
testing are preferred. Calculations (including combining shear and tensile loads) to support 
seismic-restraint designs must be signed and sealed by a qualified professional engineer.

PART 2   PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Seismic-Restraint Loading:
Obtain values for items in subparagraphs below from Project structural engineer or from ASCE/SEI 7. If 
the code at Project site is other than the IBC or NFPA 5000, revise parameters to comply with applicable 
code.

1. Design seismic restraints for components for seismic design forces defined in Chapter 13 
of ASCE 7-16.
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a. Design Spectral Response Acceleration at Short Periods, See Structural Drawings 
for Site Specific SDS Value

b. Component Importance Factor, IP = 1.0; except for components conveying, 
supporting, or otherwise containing natural gas or other flammable and/or 
explosive contents, IP = 1.5.

c. Component Response Modification Factor, RP: See Table 13.6-1 of ASCE 7-16
d. Component Amplification Factor, aP: See Table 13.6-1 of ASCE 7-16

2.02 ELASTOMERIC ISOLATION PADS
A. Elastomeric Isolation Pads: 

1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform loading 
over pad area.

2. Size: Factory or field cut to match requirements of supported equipment.
3. Pad Material: Oil and water resistant with elastomeric properties.
4. Surface Pattern: Smooth, Ribbed or Waffle pattern.
5. Infused nonwoven cotton or synthetic fibers.
6. Load-bearing metal plates adhered to pads.

2.03 ELASTOMERIC ISOLATION MOUNTS
A. Double-Deflection, Elastomeric Isolation Mounts: 

1. Mounting Plates:
a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and 

threaded with threaded studs or bolts.
b. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to 

support structure.
2. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric 

material.
2.04 RESTRAINED ELASTOMERIC ISOLATION MOUNTS

A. Restrained Elastomeric Isolation Mounts:
1. Description: All-directional isolator with seismic restraints containing two separate and 

opposing elastomeric elements that prevent central threaded element and attachment 
hardware from contacting the housing during normal operation.
a. Housing: Cast-ductile iron or welded steel.
b. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric 

material.
2.05 OPEN-SPRING ISOLATORS

A. Freestanding, Laterally Stable, Open-Spring Isolators: 
1. Outside Spring Diameter: Not less than 80 percent of the compressed height of the 

spring at rated load.
2. Minimum Additional Travel: 50 percent of the required deflection at rated load.
3. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
4. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure.
5. Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric isolator 

pad attached to the underside. Baseplates shall limit floor load to 500 psig (3447 kPa).
6. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw to 

fasten and level equipment.
2.06 HOUSED-SPRING ISOLATORS

A. Freestanding, Laterally Stable, Open-Spring Isolators in Two-Part Telescoping Housing:
1. Outside Spring Diameter: Not less than 80 percent of the compressed height of the 

spring at rated load.
2. Minimum Additional Travel: 50 percent of the required deflection at rated load.
3. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
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4. Overload Capacity: Support 200 percent of rated load, fully compressed, without 
deformation or failure.

5. Two-Part Telescoping Housing: A steel top and bottom frame separated by an 
elastomeric material and enclosing the spring isolators.
a. Drilled base housing for bolting to structure with an elastomeric isolator pad attached 

to the underside. Bases shall limit floor load to 500 psig.
b. Top housing with attachment and leveling bolt.

2.07 RESTRAINED-SPRING ISOLATORS
A. Freestanding, Laterally Stable, Open-Spring Isolators with Vertical-Limit Stop Restraint: 

1. Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight 
being removed.
a. Base with holes for bolting to structure with an elastomeric isolator pad attached to 

the underside. Bases shall limit floor load to 500 psig.
b. Top plate with threaded mounting holes.
c. Internal leveling bolt that acts as blocking during installation.

2. Restraint: Limit stop as required for equipment and authorities having jurisdiction.
3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the 

spring at rated load.
4. Minimum Additional Travel: 50 percent of the required deflection at rated load.
5. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
6. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure.
2.08 HOUSED-RESTRAINED-SPRING ISOLATORS

A. Freestanding, Steel, Open-Spring Isolators with Vertical-Limit Stop Restraint in Two-Part 
Telescoping Housing: 
1. Two-Part Telescoping Housing: A steel top and bottom frame separated by an 

elastomeric material and enclosing the spring isolators. Housings are equipped with 
adjustable snubbers to limit vertical movement.
a. Drilled base housing for bolting to structure with an elastomeric isolator pad attached 

to the underside. Bases shall limit floor load to 500 psig.
b. Threaded top housing with adjustment bolt and cap screw to fasten and level 

equipment.
2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the 

spring at rated load.
3. Minimum Additional Travel: 50 percent of the required deflection at rated load.
4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
5. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure.
2.09 PIPE-RISER RESILIENT SUPPORT

A. Description: All-directional, acoustical pipe anchor consisting of two steel tubes separated by a 
minimum 1/2-inch- thick neoprene.
1. Vertical-Limit Stops: Steel and neoprene vertical-limit stops arranged to prevent vertical 

travel in both directions.
2. Maximum Load Per Support: 500 psig on isolation material providing equal isolation in all 

directions.
2.10 RESILIENT PIPE GUIDES

A. Description: Telescopic arrangement of two steel tubes or post and sleeve arrangement 
separated by a minimum 1/2-inch- thick neoprene.
1. Factory-Set Height Guide with Shear Pin: Shear pin shall be removable and reinsertable 

to allow for selection of pipe movement. Guides shall be capable of motion to meet 
location requirements.

2.11 ELASTOMERIC HANGERS
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A. Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods:
1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an 

opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-
rod misalignment without binding or reducing isolation efficiency.

2. Dampening Element: Molded, oil-resistant rubber, neoprene, or other elastomeric 
material with a projecting bushing for the underside opening preventing steel to steel 
contact.

2.12 SPRING HANGERS
A. Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in Compression: 

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a 
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing 
isolation efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the 
spring at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.
4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
5. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure.
6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced 

cup to support spring and bushing projecting through bottom of frame.
7. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower 

threaded rod.
8. Self-centering hanger-rod cap to ensure concentricity between hanger rod and support 

spring coil.
2.13 SNUBBERS

A. Description: Factory fabricated using welded structural-steel shapes and plates, anchor bolts, 
and replaceable resilient isolation washers and bushings.
1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or 

female-wedge type.
2. Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.
3. Maximum 1/4-inch air gap, and minimum 1/4-inch- thick resilient cushion.

2.14 RESTRAINT CHANNEL BRACINGS
A. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel 

channels with accessories for attachment to braced component at one end and to building 
structure at the other end and other matching components and with corrosion-resistant coating; 
rated in tension, compression, and torsion forces.

2.15 RESTRAINT CABLES
A. Restraint Cables: ASTM A 603 galvanized-steel cables. End connections made of steel 

assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; 
with a minimum of two clamping bolts for cable engagement.

2.16 SEISMIC-RESTRAINT ACCESSORIES
A. Hanger-Rod Stiffener: Reinforcing steel angle clamped to hanger rod.
B. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid 

equipment mountings, and matched to type and size of anchor bolts and studs.
C. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene 

elements and steel sleeves designed for rigid equipment mountings, and matched to type and 
size of attachment devices used.

D. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face.
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E. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel 
for interior applications and stainless steel for exterior applications. Select anchor bolts with 
strength required for anchor and as tested according to ASTM E 488.

2.17 EXECUTION
A. components so strength is adequate to carry present and future static and seismic loads within 

specified loading limits.
2.18 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

A. Coordinate the location of embedded connection hardware with supported equipment 
attachment and mounting points and with requirements for concrete reinforcement and 
formwork specified in Section 03 3000 "Cast-in-Place Concrete." or Section 03 3053 
"Miscellaneous Cast-in-Place Concrete."

B. Installation of vibration isolators must not cause any change of position of equipment, piping, or 
ductwork resulting in stresses or misalignment.

C. Comply with requirements in Section 07 7200 "Roof Accessories" for installation of roof curbs, 
equipment supports, and roof penetrations.

D. Equipment Restraints:
1. Install seismic snubbers on plumbing equipment mounted on vibration isolators. Locate 

snubbers as close as possible to vibration isolators and bolt to equipment base and 
supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance 
between anchor and adjacent surface exceeds 0.125 inch.

3. Install seismic-restraint devices using methods approved by an evaluation service 
member of ICC-ES that provides required submittals for component.

E. Piping Restraints:
1. Comply with requirements in MSS SP-127.
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum 

of 80 feet o.c.
3. Brace a change of direction longer than 12 feet.

F. Install cables so they do not bend across edges of adjacent equipment or building structure.
G. Install seismic-restraint devices using methods approved by an evaluation service member of 

ICC-ES that provides required submittals for component.
H. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide 

resilient media between anchor bolt and mounting hole in concrete base.
I. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 

resilient media where equipment or equipment-mounting channels are attached to wall.
J. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at 

flanges of beams, at upper truss chords of bar joists, or at concrete members.
K. Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors. Do not damage existing reinforcing or embedded items during coring or drilling. 
Notify the structural engineer if reinforcing steel or other embedded items are 
encountered during drilling. Locate and avoid prestressed tendons, electrical and 
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened.

4. Set anchors to manufacturer's recommended torque, using a torque wrench.
5. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications.
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2.19 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or 

branches are supported by different structural elements, and where the connections terminate 
with connection to equipment that is anchored to a different structural element from the one 
supporting the connections as they approach equipment. Comply with requirements in 
Section 22 1116 "Domestic Water Piping" for piping flexible connections.

2.20 ADJUSTING
A. Adjust isolators after piping system is at operating weight.
B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. 

After equipment installation is complete, adjust limit stops so they are out of contact during 
normal operation.

END OF SECTION
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SECTION 22 0553
IDENTIFICATION FOR PLUMBING AND HVAC PIPING AND EQUIPMENT

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.

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

PART 2   PRODUCTS
2.01 EQUIPMENT LABELS

A. Plastic Labels for Equipment:
1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 

1/8 inch thick, and having predrilled holes for attachment hardware.
2. Letter Color: White 
3. Background Color: Black
4. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
5. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch.
6. Minimum Letter Size: 1/4 inch For name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering.

7. Fasteners: Stainless-steel rivets or self-tapping screws.
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified.

C. All labels on equipment visible to the public/occupant shall be coordinated with the architect or 
engineer prior to installation. 

2.02 WARNING SIGNS AND LABELS
A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch 

thick, and having predrilled holes for attachment hardware.
B. Letter Color: White
C. Background Color: Red
D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 

by 3/4 inch.
F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 

inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and 
proportionately larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-quarters the size of principal lettering.

G. Fasteners: Stainless-steel rivets or self-tapping screws.
H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
I. Label Content: Include caution and warning information plus emergency notification 

instructions.
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2.03 PIPE LABELS
A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 

indicating service, and showing flow direction.
B. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
C. Pipe Label Contents: Include identification of piping service using same designations or 

abbreviations as used on Drawings; also include pipe size and an arrow indicating flow 
direction.
1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both 

directions or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: At least 1/2 inch for viewing distances up to 72 inches and proportionately 

larger lettering for greater viewing distances.
PART 3   EXECUTION
3.01 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

3.02 PIPE LABEL INSTALLATION
A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings 

in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, 
and plenums; and exterior exposed locations as follows:
1. Near each valve and control device.
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. 

Where flow pattern is not obvious, mark each pipe at branch.
3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible 

enclosures.
4. At access doors, manholes, and similar access points that permit view of concealed 

piping.
5. Near major equipment items and other points of origination and termination.
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in 

areas of congested piping and equipment.
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

B. Pipe Label Color Schedule:
1. Domestic Water Piping:

a. Background: Green
b. Letter Colors: White

2. Sanitary Waste and Storm Drainage Piping:
a. Background Color: Black
b. Letter Color: White

3. Refrigerant Piping
a. Background Color: Green
b. Letter Color: White

END OF SECTION
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SECTION 22 0716
PLUMBING AND HVAC EQUIPMENT AND PIPING INSULATION

PART 1   GENERAL
1.01 SUMMARY

A. Section includes insulating requirements for equipment, piping:
1.02 SUBMITTALS

A. See section 22 0000 “General Requirements of Plumbing and HVAC” for submittal 
requirements.

1.03 QUALITY ASSURANCE
A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training.

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 
identical products according to ASTM E 84 by a testing agency acceptable to authorities having 
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and 
cement material containers, with appropriate markings of applicable testing agency.
1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less.
PART 2   PRODUCTS
2.01 INSULATION MATERIALS

A. Comply with requirements in "Equipment Insulation Schedule" "Piping Insulation Schedule," 
and “Duct Insulation Schedule" articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
C. Products that come in contact with stainless steel shall have a leachable chloride content of 

less than 50 ppm when tested according to ASTM C 871.
D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795.
E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process.
F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply 

with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Aeroflex USA, Inc.
b. Armacell LLC.
c. K-Flex USA.

G. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting 
resin. Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II 
or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB. Nominal density is 
2.5 lb/cu. ft. or more. Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x 
deg F or less. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 
Article.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
c. Knauf Insulation.
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d. Owens Corning.
H. Mineral-Fiber, Preformed Pipe Insulation:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Johns Manville; a Berkshire Hathaway company.
b. Knauf Insulation.
c. Owens Corning.

2. Type I, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting resin. 
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

I. Thermal Insulating Wool:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Owens Corning
b. Prior Approved Equal

2. Type I, 1000 Deg F Materials: Inorganic glass fibers bonded with thermosetting resin. 
Comply with ASTM C553, TIW Type I.  

2.02 INSULATING CEMENTS
A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

2.03 ADHESIVES
A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated unless otherwise indicated.
B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 

Grade A for bonding insulation jacket lap seams and joints.
E. PVC Jacket Adhesive: Compatible with PVC jacket.

2.04 MASTICS
A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 

MIL-PRF-19565C, Type II.
B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.

1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film 
thickness.

2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
4. Color: White.

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: 60 percent by volume and 66 percent by weight.
4. Color: White.

2.05 SEALANTS
A. Metal Jacket Flashing Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4. Color: Aluminum.

B. ASJ Flashing Sealants, and PVC Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
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2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4. Color: White.

2.06 FACTORY-APPLIED JACKETS
A. Insulation system schedules indicate factory-applied jackets on various applications. When 

factory-applied jackets are indicated, comply with the following:
1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C 1136, Type I.
2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I.
2.07 FIELD-APPLIED JACKETS

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. 
Thickness is indicated in field-applied jacket schedules.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Johns Manville; a Berkshire Hathaway company.
b. P.I.C. Plastics, Inc.
c. Proto Corporation.
d. Speedline Corporation.

2. Adhesive: As recommended by jacket material manufacturer.
3. Color:  White.
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap 
and supply covers for lavatories.

C. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Childers Brand; H. B. Fuller Construction Products.
b. ITW Insulation Systems; Illinois Tool Works, Inc.
c. RPR Products, Inc.

2.  Sheet and roll stock ready for shop or field sizing or factory cut and rolled to size.
3. Finish and thickness are indicated in field-applied jacket schedules.
4. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded polyethylene and 

kraft paper or 2.5-mil-thick polysurlyn.
5. Factory-Fabricated Fitting Covers:

a. Same material, finish, and thickness as jacket.
b. Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
c. Tee covers.
d. Flange and union covers.
e. End caps.
f. Beveled collars.
g. Valve covers.
h. Field fabricate fitting covers only if factory-fabricated fitting covers are not available.

D. Underground Direct-Buried Jacket: 125-mil-thick vapor barrier and waterproofing membrane 
consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester 
scrim and laminated aluminum foil.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Pittsburgh Corning Corporation.
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b. Polyguard Products, Inc.
2.08 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136.
1. Width: 3 inches.
2. Thickness: 11.5 mils.
3. Adhesion: 90 ounces force/inch in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 lbf/inch in width.
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 
suitable for indoor and outdoor applications.
1. Width: 2 inches.
2. Thickness: 6 mils.
3. Adhesion: 64 ounces force/inch in width.
4. Elongation: 500 percent.
5. Tensile Strength: 18 lbf/inch in width.

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1. Width: 2 inches.
2. Thickness: 3.7 mils.
3. Adhesion: 100 ounces force/inch in width.
4. Elongation: 5 percent.
5. Tensile Strength: 34 lbf/inch in width.

2.09 SECUREMENTS
A. Aluminum Bands: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 

thick, 1/2 inch wide with wing seal or closed seal.
B. Insulation Pins and Hangers:

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place.
a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 

square.
b. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-

diameter shank, length to suit depth of insulation indicated.
c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates.

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick, 
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in 
place but not less than 1-1/2 inches in diameter.
a. Protect ends with capped self-locking washers incorporating a spring steel insert to 

ensure permanent retention of cap in exposed locations.
C. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
D. Wire:  0.062-inch soft-annealed, stainless steel.

2.10 CORNER ANGLES
A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, 

Class 16354-C. White or color-coded to match adjacent surface.
B. Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according to 

ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14.
2.11 PROTECTIVE SHIELDING GUARDS
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A. Protective Shielding Pipe Covers: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Plumberex Specialty Products, Inc.
b. Truebro.
c. Zurn Industries, LLC.

2. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-water 
supplies and trap and drain piping. Comply with Americans with Disabilities Act (ADA) 
requirements.

B. Protective Shielding Piping Enclosures:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Truebro.
b. Zurn Industries, LLC.

2. Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold-
water supplies and trap and drain piping. Comply with ADA requirements.

PART 3   EXECUTION
3.01 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 
adversely affect insulation application.

B. Coordinate insulation installation with the trade installing heat tracing. Comply with 
requirements for heat tracing that apply to insulation.

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water.

3.02 GENERAL INSTALLATION REQUIREMENTS
A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of equipment.
B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 

for each item as specified in insulation schedules.
C. Install accessories compatible with insulation materials and suitable for the service. Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
E. Install multiple layers of insulation with longitudinal and end seams staggered.
F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
G. Keep insulation materials dry during application and finishing.
H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 

adhesive recommended by insulation material manufacturer.
I. Install insulation with least number of joints practical.
J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic.
1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer.
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4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and 
wet and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. 

Secure strips with adhesive and outward clinching staples along both edges of strip, 
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal 
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps 
with outward clinching staples along edge at 2 inches o.c.
a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints.
M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness.
N. Finish installation with systems at operating conditions. Repair joint separations and cracking 

due to thermal movement.
O. Repair damaged insulation facings by applying same facing material over damaged areas. 

Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches 
similar to butt joints.

P. For above ambient services, do not install insulation to the following:
1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Manholes.
5. Handholes.
6. Cleanouts.

Q. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape 
insulation at these connections by tapering it to and around the connection with insulating 
cement and finish with finishing cement, mastic, and flashing sealant.

3.03 PENETRATIONS
A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 

penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 
joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below 
top of roof flashing.

4. Seal jacket to roof flashing with flashing sealant.
B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush 

with sleeve seal. Seal terminations with flashing sealant.
C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously 

through wall penetrations.
1. Seal penetrations with flashing sealant.
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2. For applications requiring only indoor insulation, terminate insulation inside wall surface 
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 
joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 
2 inches.

4. Seal jacket to wall flashing with flashing sealant.
D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions.
E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 

continuously through penetrations of fire-rated walls and partitions.
1. Comply with requirements in Section 07 8413 "Penetration Firestopping" for firestopping 

and fire-resistive joint sealers.
F. Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 07 8413 "Penetration Firestopping."
3.04 INSTALLATION OF EQUIPMENT, TANK, AND VESSEL INSULATION

A. Mineral-Fiber, Pipe, and Tank Insulation Installation for Tanks and Vessels: Secure insulation 
with adhesive and anchor pins and speed washers.
1. Apply adhesives according to manufacturer's recommended coverage rates per unit 

area, for 100 percent coverage of tank and vessel surfaces.
2. Groove and score insulation materials to fit as closely as possible to equipment, including 

contours. Bevel insulation edges for cylindrical surfaces for tight joints. Stagger end 
joints.

3. Protect exposed corners with secured corner angles.
4. Install adhesively attached or self-sticking insulation hangers and speed washers on 

sides of tanks and vessels as follows:
a. Do not weld anchor pins to ASME-labeled pressure vessels.
b. Select insulation hangers and adhesive that are compatible with service temperature 

and with substrate.
c. On tanks and vessels, maximum anchor-pin spacing is 3 inches from insulation end 

joints, and 16 inches o.c. in both directions.
d. Do not over compress insulation during installation.
e. Cut and miter insulation segments to fit curved sides and domed heads of tanks and 

vessels.
f. Impale insulation over anchor pins and attach speed washers.
g. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 
facing.

5. Secure each layer of insulation with stainless-steel or aluminum bands. Select band 
material compatible with insulation materials.

6. Where insulation hangers on equipment and vessels are not permitted or practical and 
where insulation support rings are not provided, install a girdle network for securing 
insulation. Stretch pre-stressed aircraft cable around the diameter of vessel and make 
taut with clamps, turnbuckles, or breather springs. Place one circumferential girdle 
around equipment approximately 6 inches from each end. Install wire or cable between 
two circumferential girdles 12 inches o.c. Install a wire ring around each end and around 
outer periphery of center openings, and stretch pre-stressed aircraft cable radially from 
the wire ring to nearest circumferential girdle. Install additional circumferential girdles 
along the body of equipment or tank at a minimum spacing of 48 inches o.c. Use this 
network for securing insulation with tie wire or bands.

7. Stagger joints between insulation layers at least 3 inches.
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8. Install insulation in removable segments on equipment access doors, manholes, 
handholes, and other elements that require frequent removal for service and inspection.

9. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and 
nameplates.

10. For equipment with surface temperatures below ambient, apply mastic to open ends, 
joints, seams, breaks, and punctures in insulation.

B. Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install insulation 
over entire surface of tanks and vessels.
1. Apply 100 percent coverage of adhesive to surface with manufacturer's recommended 

adhesive.
2. Seal longitudinal seams and end joints.

C. Insulation Installation on Pumps:
1. Fabricate metal boxes lined with insulation. Fit boxes around pumps and coincide box 

joints with splits in pump casings. Fabricate joints with outward bolted flanges. Bolt 
flanges on 6-inchcenters, starting at corners. Install 3/8-inch-diameter fasteners with wing 
nuts. Alternatively, secure the box sections together using a latching mechanism.

2. Fabricate boxes from galvanized steel, at least 0.050 inch thick.
3. For below ambient services, install a vapor barrier at seams, joints, and penetrations. 

Seal between flanges with replaceable gasket material to form a vapor barrier.
3.05 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:
1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness 
as pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated.
3.06 INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION

A. Insulation Installation on Straight Pipes and Tubes:
1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 

bands without deforming insulation materials.
2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant.
3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 

outward clinched staples at 6 inches o.c.
4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 

longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation.
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4. Install jacket material with manufacturer's recommended adhesive, overlap seams at 
least 1 inch, and seal joints with flashing sealant.

C. Insulation Installation on Fittings, Joints and Couplings: 
1. All piping fittings shall be insulated by filling the total void over all fittings between straight 

runs of pipe insulation with thermal insulating wool, forming a uniform insulation thickness 
equal to, or exceeding, the adjacent pipe insulation. 

2. Finish all insulated pipe fittings by applying PVC fitting covers overlapping the adjacent 
pipe insulation outer covering. 

3. For hot service piping (105F and above), secure the PVC fitting covers stainless steel 
tack fasteners. 

4. For cold service piping (60F and below), seal the ends of the adjacent pipe insulation with 
vapor barrier mastic, ensure that the PVC fitting cover overlaps the adjacent pipe 
insulation jacket by 2” minimum and secure PVC fitting covers to adjacent pipe insulation 
with 2” wide PVC Tape.

5. Fitting covers for grooved piping systems shall be the type specifically manufactured for 
grooved piping systems. 

3.07 INSULATION INSTALLATION ON VALVES AND PIPE SPECIALTIES
A. Install removable insulation covers on all valves and specialties 1-1/2” and larger. 

1. Valves, Strainers, and Unions 1-1/2 – 2 NPS: “No Sweat” re-usable valve covers or 
approved equal product. 

2. Valves, Strainers and Unions 2-1/2” and larger use removable insulation jackets from 
Thermaxx or prior approved manufacturer.   

3.08 FIELD-APPLIED JACKET INSTALLATION
A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 

joints. Seal with manufacturer's recommended adhesive.
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 

finish bead along seam and joint edge.
B. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 

joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 
inches o.c. and at end joints.

C. Where underground direct-buried jacket are indicated, install per the manufacturers 
instructions.

3.09 FINISHES
A. Insulation with ASJ or Other Paintable Jacket Material and where Required: Paint jacket with 

paint system identified below and as specified in Section 09 9113 "Exterior Painting" and 
Section 09 9123 "Interior Painting."
1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material 

and finish coat paint. Add fungicidal agent to render fabric mildew proof.
a. Finish Coat Material: Interior, flat, latex-emulsion size.

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating.

C. Do not field paint aluminum or PVC jacketing. 
3.10 FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Tests and Inspections:

1. Inspect field-insulated equipment, randomly selected by Architect, by removing field-
applied jacket and insulation in layers in reverse order of their installation. Extent of 
inspection shall be limited to one location(s) for each type of equipment defined in the 
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"Equipment Insulation Schedule" Article. For large equipment, remove only a portion 
adequate to determine compliance.

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements.

3.11 PIPING INSULATION SCHEDULE
A. Insulation materials and thicknesses for Plumbing and HVAC piping are identified in the table 

below. If more than one material is listed for an application, selection from materials listed is at 
the Contractor's option.

Application Nominal 
Pipe Size

Insulation Type Insulation 
Conductivity 
(Btu x in) /
(hr x ft2 x F)

Insulation 
Thickness 
(in)

Vapor 
Barrier

Factory Installed  
Jacket Type

Domestic 
Cold Water 
Piping

All Glass Fiber or 
Flexible 
Elastomeric

0.27 1 Yes ASJ

Domestic 
Hot Water 
and Recirc.

All Glass Fiber or 
Flexible 
Elastomeric

0.27 1 No ASJ

Plumbing 
Vents 
within 6ft of 
roof 
termination

All Glass Fiber or 
Flexible 
Elastomeric

0.27 1 Yes ASJ

Refrigerati-
on Piping 
(Cooling 
Only)

All Flexible 
Elastomeric

0.27 3/4 No None

Refrigerati-
on Piping 
(VRF or 
Heat 
Pump)

All Flexible 
Elastomeric

0.27 1 No None

3.12 FIELD APPLIED JACKETING SCHEDULE
A. Field applied jackets for Plumbing and HVAC piping are identified in the table below. If more 

than one material is listed for an application, selection from materials listed is at the 
Contractor's option.

Application Installation 
Location Field Applied Jacketing

Domestic Water Piping Indoors PVC when piping is exposed and within 7ft of the floor.

END OF SECTION
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SECTION 22 1116
DOMESTIC WATER PIPING

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Copper tube and fittings.
2. PEX tube and fittings.
3. Piping joining materials.
4. Transition fittings.

B. Related Requirements:
1. Section 22 0500 “General Provisions of Plumbing and HVAC”

1.02 ACTION SUBMITTALS
A. See Section 22 0000 “General Requirement of Plumbing and HVAC” for submittal 

requirements.
PART 2   PRODUCTS
2.01 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes.

B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. and 
Plastic piping components shall be marked with "NSF-pw."

C. Comply with NSF Standard 372 for low lead.
2.02 COPPER TUBE AND FITTINGS

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
B. Soft Copper Tube:  ASTM B 88, Type K water tube, annealed temper.
C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
E. Copper Unions:

1. MSS SP-123.
2. Cast-copper-alloy, hexagonal-stock body.
3. Ball-and-socket, metal-to-metal seating surfaces.
4. Solder-joint or threaded ends.

2.03 PIPING JOINING MATERIALS
A. Pipe-Flange Gasket Materials:

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and 
asbestos free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.
B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
C. Solder Filler Metals: ASTM B 32, lead-free alloys.
D. Flux: ASTM B 813, water flushable.
E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-

duty brazing unless otherwise indicated.
2.04 TRANSITION FITTINGS

A. General Requirements:
1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.
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B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system 
fitting.

PART 3   EXECUTION
3.01 EARTHWORK

A. Comply with requirements in Section 31 2000 "Earth Moving" for excavating, trenching, and 
backfilling.

3.02 PIPING INSTALLATION
A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 

domestic water piping. Indicated locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design considerations. Install piping as indicated 
unless deviations to layout are approved on coordination drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve 

inside the building at each domestic water-service entrance. Comply with requirements for 
pressure gages in Section 22 0519 "Meters and Gages for Plumbing Piping" and with 
requirements for drain valves and strainers in Section 22 1119 "Domestic Water Piping 
Specialties."

D. Install water-pressure-reducing valves downstream from shutoff valves. Comply with 
requirements for pressure-reducing valves in Section 22 1119 "Domestic Water Piping 
Specialties."

E. Install domestic water piping level and plumb.
F. Rough-in domestic water piping for water-meter installation according to utility company's 

requirements.
G. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices in 

Section 22 0548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
H. Install piping concealed from view and protected from physical contact by building occupants 

unless otherwise indicated and except in equipment rooms and service areas.
I. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise.

J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space.

K. Install piping to permit valve servicing.
L. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 

than the system pressure rating used in applications below unless otherwise indicated.
M. Install piping free of sags and bends.
N. Install fittings for changes in direction and branch connections.
O. Install unions in copper tubing at final connection to each piece of equipment, machine, and 

specialty.
P. Install pressure gages on suction and discharge piping for each plumbing pump and packaged 

booster pump. Comply with requirements for pressure gages in Section 22 0519 "Meters and 
Gages for Plumbing Piping."

Q. Install thermometers on inlet and outlet piping from each water heater. Comply with 
requirements for thermometers in Section 22 0519 "Meters and Gages for Plumbing and HVAC 
Piping."

R. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 22 0500 "General Provisions of Plumbing and HVAC."



Metolius Elementary 
School Upgrades Domestic Water Piping 22 1116 - 3

S. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 22 0500 "General Provisions of Plumbing 
and HVAC."

T. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 22 0500 "General Provisions of Plumbing 
and HVAC."

3.03 JOINT CONSTRUCTION
A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 

assembly.
C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows:
1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged.
D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed 

Joints" chapter.
E. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join 

copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
F. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 

thickness suitable for domestic water service. Join flanges with gasket and bolts according to 
ASME B31.9.

G. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of 
both piping systems.

3.04 TRANSITION FITTING INSTALLATION
A. Install transition couplings at joints of dissimilar piping.
B. Transition Fittings in Underground Domestic Water Piping:

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal 
transition fittings or unions.

3.05 HANGER AND SUPPORT INSTALLATION
A. Comply with requirements for seismic-restraint devices in Section 22 0548 "Vibration and 

Seismic Controls for Plumbing and HVAC Piping and Equipment."
B. Comply with requirements for pipe hanger, support products, and installation in 

Section 22 0529 "Hangers and Supports for Plumbing and HVAC Piping and Equipment."
1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. 
Support pipe rolls on trapeze.

4. Base of Vertical Piping: MSS Type 52, spring hangers.
C. Support vertical piping and tubing at base and at each floor.
D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 

rod diameters:
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1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
4. NPS 2-1/2: 108 inches with 1/2-inch rod.
5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
6. NPS 6: 10 feet with 5/8-inch rod.
7. NPS 8: 10 feet with 3/4-inch rod.

F. Install supports for vertical copper tubing every 10 feet.
G. Support piping and tubing not listed in this article according to MSS SP-58 and manufacturer's 

written instructions.
3.06 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. When installing piping adjacent to equipment and machines, allow space for service and 

maintenance.
C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join 

dissimilar piping materials.
D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect 

to the following:
1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.
2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections.
3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller 

than that required by plumbing code.
4. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than 

equipment connections. Provide shutoff valve and union for each connection. Use 
flanges instead of unions for NPS 2-1/2 and larger.

3.07 IDENTIFICATION
A. Identify system components. Comply with requirements for identification materials and 

installation in Section 22 0553 "Identification for Plumbing and HVAC Piping and Equipment."
B. Label pressure piping with system operating pressure.

3.08 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:

1. Piping Inspections:
a. Do not enclose, cover, or put piping into operation until it has been inspected and 

approved by authorities having jurisdiction.
b. During installation, notify authorities having jurisdiction at least one day before 

inspection must be made. Perform tests specified below in presence of authorities 
having jurisdiction:
1) Roughing-in Inspection: Arrange for inspection of piping before concealing or 

closing in after roughing in and before setting fixtures.
2) Final Inspection: Arrange for authorities having jurisdiction to observe tests 

specified in "Piping Tests" Subparagraph below and to ensure compliance 
with requirements.

c. Reinspection: If authorities having jurisdiction find that piping will not pass tests or 
inspections, make required corrections and arrange for reinspection.

d. Reports: Prepare inspection reports and have them signed by authorities having 
jurisdiction.

2. Piping Tests:
a. Fill domestic water piping. Check components to determine that they are not air 

bound and that piping is full of water.
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b. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. If testing is performed in segments, submit a 
separate report for each test, complete with diagram of portion of piping tested.

c. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved. Expose work that was covered 
or concealed before it was tested.

d. Cap and subject piping to static water pressure of 50 psig above operating pressure, 
without exceeding pressure rating of piping system materials. Isolate test source 
and allow it to stand for four hours. Leaks and loss in test pressure constitute 
defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof 
until satisfactory results are obtained.

f. Prepare reports for tests and for corrective action required.
B. Domestic water piping will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.

3.09 ADJUSTING
A. Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Open throttling valves to proper setting.
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to 
provide hot-water flow in each branch.

b. Adjust calibrated balancing valves to flows indicated.
5. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation.
6. Remove and clean strainer screens. Close drain valves and replace drain plugs.
7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use.
8. Check plumbing specialties and verify proper settings, adjustments, and operation.

3.10 CLEANING
A. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 
methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of 
chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of 
chlorine. Isolate and allow to stand for three hours.

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time.

d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.

B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.

C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
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3.11 PIPING SCHEDULE
A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 

in applications below unless otherwise indicated.
B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground 

copper tubing.

Application Location Size Material Fittings

Domestic Water Piping Below Grade All Type K Soft 
Copper

None – below grade piping 
shall be continuous without 
fitting or joints

Domestic Water Piping Indoor Above 
Grade

All Type L Copper Copper: Sweat

END OF SECTION
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SECTION 22 1119
DOMESTIC WATER PIPING SPECIALTIES

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Vacuum breakers.
2. Backflow preventers.
3. Water pressure-reducing valves.
4. Temperature-actuated, water mixing valves.
5. Digital Water Temperature Control Valve
6. Bronze, Calibrated-Orifice, Balancing Valves
7. Strainers.
8. Drain valves.
9. Water-hammer arresters.
10. Trap-seal primer valves.

B. Related Requirements:
1. Section 22 0500 “General Provisions of Plumbing and HVAC” for Expansion Loops, 

Alignment Guides, Dielectric Fittings, Sleeves and Sleeve Seals, Sealants, Escutcheons 
and floor plates. 

2. Section 22 0519 "Meters and Gages for Plumbing and HVAC Piping" for thermometers, 
pressure gages.

3. Section 22 1116 "Domestic Water Piping" for piping and fittings.
1.02 ACTION SUBMITTALS

A. See Section 22 0000 “General Requirement of Plumbing and HVAC” for submittal 
requirements.

PART 2   PRODUCTS
2.01 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

A. Potable-water piping and components shall comply with NSF 61 Annex G and NSF 14. Mark 
"NSF-pw" on plastic piping components.

2.02 PERFORMANCE REQUIREMENTS
A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise 

indicated.
2.03 VACUUM BREAKERS

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
1. Standard: ASSE 1001.
2. Size: NPS 1/4 to NPS 3, as required to match connected piping.
3. Body: Bronze.
4. Inlet and Outlet Connections: Threaded.
5. Finish:  Chrome plated.

B. Hose-Connection Vacuum Breakers:
1. Standard: ASSE 1011.
2. Body: Bronze, nonremovable, with manual drain.
3. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
4. Finish:  Chrome or nickel plated.

2.04 BACKFLOW PREVENTERS
A. Double-Check, Backflow-Prevention Assemblies:

1. Manufacturers:
a. Watts
b. Zurn Wilkins
c. Prior approved Equal
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2. Description:
a. Standard: ASSE 1015.
b. Operation: Continuous-pressure applications unless otherwise indicated.
c. Pressure Loss:  5 psig maximum, through middle third of flow range.
d. Size: See Drawings – Line size of size not specifically listed.
e. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved for NPS 2-1/2 and larger.
f. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and 

larger.
g. Accessories:

1) Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
2) Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged 

ends on inlet and outlet.
2.05 WATER PRESSURE-REDUCING VALVES

A. Water Regulators:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Apollo Valves; Conbraco Industries, Inc.
b. Watts; a Watts Water Technologies company.
c. Zurn Industries, LLC.

2. Standard: ASSE 1003.
3. Pressure Rating: Initial working pressure of 150 psig.
4. Size: See Drawings – Line size of size not specifically listed.
5. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3.
6. Valves for Booster Heater Water Supply: Include integral bypass.
7. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3.

2.06 TEMPERATURE-ACTUATED, WATER MIXING VALVES
A. Water-Temperature Limiting Devices:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Leonard Valve Company.
b. Symmons Industries, Inc.
c. Watts; a Watts Water Technologies company.
d. Zurn Industries, LLC.

2. Standard: ASSE 1017.
3. Pressure Rating: 125 psig.
4. Type: Thermostatically controlled, water mixing valve.
5. Material: Bronze body with corrosion-resistant interior components.
6. Connections: Threaded union inlets and outlet.
7. Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-

control handle.
8. Valve Finish:  Chrome plated.

B. Primary, Thermostatic, Water Mixing Valves:
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. Armstrong International, Inc.
b. Leonard Valve Company.
c. Symmons Industries, Inc.
d. Zurn Industries, LLC.

2. Standard: ASSE 1017.
3. Pressure Rating: 125 psig minimum unless otherwise indicated.
4. Type:  Cabinet-type, thermostatically controlled, water mixing valve.
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5. Material: Bronze body with corrosion-resistant interior components.
6. Connections: Threaded union inlets and outlet.
7. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, 

and adjustable, temperature-control handle.
8. Valve Finish:  Chrome plated.
9. Piping Finish:  Chrome plated.
10. Cabinet: Factory fabricated, stainless steel, for surface mounting and with hinged, 

stainless-steel door.
2.07 BRONZE, CALIBRATED-ORIFICE, BALANCING VALVES

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Bell & Gossett; a Xylem brand.
b. Flow Design, Inc.
c. Nexus Valve, Inc.
d. TACO Comfort Solutions, Inc.

2. Body: Bronze, ball or plug type with calibrated orifice or venturi.
3. Ball: Brass or stainless steel.
4. Plug: Resin.
5. Seat: PTFE.
6. End Connections: Threaded or socket.
7. Pressure Gage Connections: Integral seals for portable differential pressure meter.
8. Handle Style: Lever, with memory stop to retain set position.
9. CWP Rating: Minimum 125 psig.
10. Maximum Operating Temperature: 250 deg F.

2.08 STRAINERS FOR DOMESTIC WATER PIPING
A. Y-Pattern Strainers:

1. Pressure Rating: 125 psig minimum unless otherwise indicated.
2. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger.
3. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
4. Screen: Stainless steel with round perforations unless otherwise indicated.
5. Perforation Size:

a. Strainers NPS 2 and Smaller:  0.020 inch.
b. Strainers NPS 2-1/2 to NPS 4:  0.045 inch.

6. Drain:  Factory-installed, hose-end drain valve with cap.
2.09 DRAIN VALVES

A. Ball-Valve-Type, Hose-End Drain Valves:
1. Standard: MSS SP-110 for standard-port, two-piece ball valves.
2. Pressure Rating: 400-psig minimum CWP.
3. Size: NPS 3/4.
4. Body: Copper alloy.
5. Ball: Chrome-plated brass.
6. Seats and Seals: Replaceable.
7. Handle: Vinyl-covered steel.
8. Inlet: Threaded or solder joint.
9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 

and cap with brass chain.
2.10 WATER-HAMMER ARRESTERS

A. Water-Hammer Arresters:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Jay R. Smith Mfg. Co.
b. Sioux Chief Manufacturing Company, Inc.

http://www.specagent.com/Lookup?ulid=3380
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c. Watts; a Watts Water Technologies company.
d. Zurn Industries, LLC.

2. Standard: ASSE 1010 or PDI-WH 201.
3. Type:  Metal bellows or Copper tube with piston.
4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

2.11 TRAP-SEAL PRIMER DEVICE
A. Supply-Type, Trap-Seal Primer Device:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Jay R. Smith Mfg. Co.
b. Sioux Chief Manufacturing Company, Inc.
c. Watts; a Watts Water Technologies company.
d. Zurn Industries, LLC.

2. Standard: ASSE 1018.
3. Pressure Rating: 125 psig minimum.
4. Body: Bronze.
5. Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.
6. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.
7. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not chrome 

finished.
PART 3   EXECUTION
3.01 INSTALLATION

A. Install double check backflow preventers in each water supply to mechanical equipment and 
systems and to other equipment and water systems that may be sources of contamination. 
Comply with authorities having jurisdiction.
1. Locate backflow preventers in same room as connected equipment or system.
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe 
diameters in drain piping and pipe-to-floor drain. Locate air-gap device attached to or 
under backflow preventer. Simple air breaks are unacceptable for this application.

3. Do not install bypass piping around backflow preventers.
B. Install water regulators with inlet and outlet shutoff valves. Install pressure gages on inlet and 

outlet.
C. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets 

and with shutoff valve on outlet.
1. Install cabinet-type units recessed in or surface mounted on wall as specified.

D. Install balancing valves at each hot water recirculation branch connection to the return main.
E. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve, 

solenoid valve and pump.
F. Install water-hammer arresters in water piping according to PDI-WH 201.
G. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a 

minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for 
proper flow.

3.02 CONNECTIONS
A. Comply with requirements for ground equipment in Section 26 0526 "Grounding and Bonding 

for Electrical Systems."
B. Fire-retardant-treated-wood blocking is specified in Section 26 0519 "Low-Voltage Electrical 

Power Conductors and Cables" for electrical connections.
3.03 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

http://www.specagent.com/Lookup?uid=123457071109
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1. Test each reduced-pressure-principle backflow preventer and double-check, detector-
assembly backflow preventer according to authorities having jurisdiction and the device's 
reference standard.

B. Domestic water piping specialties will be considered defective if they do not pass tests and 
inspections.

C. Prepare test and inspection reports.
3.04 ADJUSTING

A. Set field-adjustable pressure set points of water pressure-reducing valves. Verify pressure set 
points with Engineer prior to setting

B. Set field-adjustable flow set points of balancing valves. Verify flow rates with Engineer prior to 
setting. 

C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. Verify 
temperature setting with engineer prior to setting. 

END OF SECTION
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SECTION 22 1316
SANITARY WASTE AND VENT PIPING

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Pipe, tube, and fittings.
2. Specialty pipe fittings.

1.02 ACTION SUBMITTALS
A. See section 22 0000 “General Requirements of Plumbing and HVAC” for submittal requirements.

PART 2   PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated:
1. Soil, Waste, and Vent Piping:  10-foot head of water.

B. Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand 
the effects of earthquake motions determined according to ASCE/SEI 7. See section 22 0548 
“Vibration and Seismic Controls for Plumbing and HVAC Piping and Equipment”

2.02 PIPING MATERIALS
A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and pipe sizes.
2.03 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings:  ASTM A 888 or CISPI 301.
B. CISPI, Hubless-Piping Couplings:

1. Standards:  ASTM C 1277 and CISPI 310.
2. Description:  Stainless-steel corrugated shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.
2.04 COPPER TUBE AND FITTINGS

A. Copper Type DWV Tube: ASTM B 306, drainage tube, drawn temper.
B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-

joint fittings.
C. Copper Pressure Fittings:

1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, 
solder-joint fittings. Furnish wrought-copper fittings if indicated.

2. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, 
metal-to-metal seating surfaces, and solder-joint or threaded ends.

D. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.
1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-inch 

maximum thickness unless thickness or specific material is indicated.
2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

E. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.
2.05 PVC PIPE AND FITTINGS

A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic 
piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and 
"NSF-sewer" for plastic sewer piping.

B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
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C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and 
to fit Schedule 40 pipe.

D. Adhesive Primer: ASTM F 656.
E. Solvent Cement: ASTM D 2564.

2.06 SPECIALTY PIPE FITTINGS
A. Transition Couplings:

1. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system 
fitting.

2. Unshielded, Non-pressure Transition Couplings:
a. Standard: ASTM C 1173.
b. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear 

ring and corrosion-resistant-metal tension band and tightening mechanism on each 
end.

c. End Connections: Same size as and compatible with pipes to be joined.
d. Sleeve Materials:

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber.
2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe 

materials being joined.
3. Shielded, Non-pressure Transition Couplings:

a. Standard: ASTM C 1460.
b. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer 

shield and corrosion-resistant-metal tension band and tightening mechanism on 
each end.

c. End Connections: Same size as and compatible with pipes to be joined.
PART 3   EXECUTION
3.01 EARTH MOVING

A. Comply with requirements for excavating, trenching, and backfilling specified in Section 31 2000 
"Earth Moving."

3.02 PIPING INSTALLATION
A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems.
1. Indicated locations and arrangements were used to size pipe and calculate friction loss, 

expansion, pump sizing, and other design considerations.
2. Install piping as indicated unless deviations to layout are approved on coordination 

drawings.
B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas.
C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
E. Install piping to permit valve servicing.
F. Install piping at indicated slopes.
G. Install piping free of sags and bends.
H. Install fittings for changes in direction and branch connections.
I. Install piping to allow application of insulation.
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J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices 
specified in Section 22 0548 "Vibration and Seismic Controls for Plumbing Piping and 
Equipment."

K. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.
1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in 

direction of flow is from horizontal to vertical.
2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to 

back or side by side with common drain pipe.
a. Straight tees, elbows, and crosses may be used on vent lines.

3. Do not change direction of flow more than 90 degrees.
4. Use proper size of standard increasers and reducers if pipes of different sizes are 

connected.
a. Reducing size of waste piping in direction of flow is prohibited.

L. Lay buried building waste piping beginning at low point of each system.
1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place hub 

ends of piping upstream.
2. Install required gaskets according to manufacturer's written instructions for use of 

lubricants, cements, and other installation requirements.
3. Maintain swab in piping and pull past each joint as completed.

M. Install soil and waste and vent piping at the following minimum slopes unless otherwise indicated:
1. Horizontal Sanitary Waste: 1/4” per foot downward in direction of flow. 1/8” per foot is 

allowable if necessitated by site conditions. 
2. Vent Piping: 1/8” per foot down toward vertical fixture vent or toward vent stack.

N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

O. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
P. Install aboveground PVC piping according to ASTM D 2665.
Q. Install underground PVC piping according to ASTM D 2321.
R. Plumbing Specialties:

1. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers in sanitary waste gravity-flow piping.
a. Comply with requirements for cleanouts specified in Section 22 1319 "Sanitary Waste 

Piping Specialties."
S. Do not enclose, cover, or put piping into operation until it is inspected and approved by 

authorities having jurisdiction.
T. Install sleeves for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for sleeves specified in Section 22 0500 "General Provisions of 
Plumbing and HVAC."

U. Install sleeve seals for piping penetrations of concrete walls and slabs.
1. Comply with requirements for sleeve seals specified in Section 22 0517 "Sleeves and 

Sleeve Seals for Plumbing Piping."
V. Install escutcheons for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for escutcheons specified in Section 22 0518 "Escutcheons for 
Plumbing Piping."

3.03 JOINT CONSTRUCTION
A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil 

Pipe and Fittings Handbook" for compression joints.
B. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813, 

water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.
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C. Grooved Joints: Cut groove ends of pipe according to AWWA C606. Lubricate and install gasket 
over ends of pipes or pipe and fitting. Install coupling housing sections, over gasket, with keys 
seated in piping grooves. Install and tighten housing bolts.

D. Plastic, Non-pressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe 
and fittings according to the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements.
2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 appendixes.
3. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes.

3.04 SPECIALTY PIPE FITTING INSTALLATION
A. Transition Couplings:

1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: [Unshielded] [Shielded], nonpressure transition couplings.

3.05 HANGER AND SUPPORT INSTALLATION
A. Comply with requirements for seismic-restraint devices specified in Section 22 0548 "Vibration 

and Seismic Controls for Plumbing and HVAC Piping and Equipment."
B. Comply with requirements for pipe hanger and support devices and installation specified in 

Section 22 0529 "Hangers and Supports for Plumbing and HVAC Piping and Equipment." 
1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Install individual, straight, horizontal piping runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. 
Support pipe rolls on trapeze.

4. Base of Vertical Piping: MSS Type 52, spring hangers.
C. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
D. Support vertical piping and tubing at base and at each floor.
E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 

minimum rod diameters:
1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.
2. NPS 3: 60 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod.
4. NPS 6 and NPS 8: 60 inches with 3/4-inch rod.
5. NPS 10 and NPS 12: 60 inches with 7/8-inch rod.
6. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to 60 

inches.
G. Install supports for vertical cast-iron soil piping every 15 feet.
H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 

rod diameters:
1. NPS 1-1/4: 72 inches with 3/8-inch rod.
2. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
3. NPS 2-1/2: 108 inches with 1/2-inch rod.
4. NPS 3 and NPS 5: 10 feet with 1/2-inch rod.
5. NPS 6: 10 feet with 5/8-inch rod.
6. NPS 8: 10 feet with 3/4-inch rod.

I. Install supports for vertical copper tubing every 10 feet.
J. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod 

diameters:
1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
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2. NPS 3: 48 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
4. NPS 6 and NPS 8: 48 inches with 3/4-inch rod.
5. NPS 10 and NPS 12: 48 inches with 7/8-inch rod.

K. Install supports for vertical PVC piping every 48 inches.
L. Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written 

instructions.
3.06 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join 

dissimilar piping materials.
C. Connect waste and vent piping to the following:

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required 
by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but 
not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller 
than required by plumbing code.

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor.

5. Equipment: Connect waste piping as indicated.
a. Provide shutoff valve if indicated and union for each connection.
b. Use flanges instead of unions for connections NPS 2-1/2 and larger.

D. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment.

E. Make connections according to the following unless otherwise indicated:
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 

to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 

connection to each piece of equipment.
3.07 IDENTIFICATION

A. Identify exposed sanitary waste and vent piping.
B. Comply with requirements for identification specified in Section 22 0553 "Identification for 

Plumbing and HVAC Piping and Equipment."
3.08 FIELD QUALITY CONTROL

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must 
be made. Perform tests specified below in presence of authorities having jurisdiction.
1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in 

after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe 

tests specified below and to ensure compliance with requirements.
B. Re-inspection: If authorities having jurisdiction find that piping will not pass test or inspection, 

make required corrections and arrange for re-inspection.
C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction or, 

in absence of published procedures, as follows:
1. Test for leaks and defects in new piping and parts of existing piping that have been altered, 

extended, or repaired.
a. If testing is performed in segments, submit separate report for each test, complete 

with diagram of portion of piping tested.
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2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent 
piping until it has been tested and approved.
a. Expose work that was covered or concealed before it was tested.

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders 
on completion of roughing-in.
a. Close openings in piping system and fill with water to point of overflow, but not less 

than 10-foot head of water.
b. From 15 minutes before inspection starts to completion of inspection, water level must 

not drop.
c. Inspect joints for leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight.
a. Plug vent-stack openings on roof and building drains where they leave building. 

Introduce air into piping system equal to pressure of 1-inch wg.
b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.
c. Air pressure must remain constant without introducing additional air throughout period 

of inspection.
d. Inspect plumbing fixture connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.
3.09 CLEANING AND PROTECTION

A. Clean interior of piping. Remove dirt and debris as work progresses.
B. Protect sanitary waste and vent piping during remainder of construction period to avoid clogging 

with dirt and debris and to prevent damage from traffic and construction work.
C. Place plugs in ends of uncompleted piping at end of day and when work stops.
D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based 

latex paint.
E. Repair damage to adjacent materials caused by waste and vent piping installation.

3.10 PIPING SCHEDULE
A. Piping system materials are identified in the table below. If more than one material is listed, 

selection from the materials listed is at the Contractor’s option. 

Sanitary Waste 
and Vent 

Below Grade All PVC Solvent Joint

Sanitary Waste 
and Vent

Above Grade All Cast Iron or 
Copper

No-Hub

Condensate Drain Above Grade All PVC or Copper Solvent Joint

END OF SECTION
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SECTION 22 1319
SANITARY WASTE PIPING SPECIALTIES

PART 1  GENERAL
1.01 SUMMARY

A. Section Includes:
1. Cleanouts.
2. Miscellaneous sanitary drainage piping specialties.

B. Related Requirements:
1. Section 22 1316 “Sanitary Waste and Vent Piping”

1.02 SUBMITTALS
A. See Section 22 0000 “General Requirements of Plumbing and HVAC” for submittal 

requirements.
PART 2 PRODUCTS
2.01 ASSEMBLY DESCRIPTIONS

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing 
agency.

B. Comply with NSF 14 for plastic sanitary waste piping specialty components.
2.02 CLEANOUTS

A. Above Grade Wall Cleanout
1. Provide JR Smith 4422 or approved equal
2. Description: Cast iron caulked spigot ferrule with cast bronze taper thread plug and 

stainless steel round cover and screw.
B. Finished Floor Cleanout

1. Provide JR Smith 4100 or approved equal
2. Description: Cast iron cleanout with extra heavy-duty round, adjustable, scoriated, 

secured nickel bronze top, and no-hub outlet, gasket seal bronze plug and flashing clamp 
for.

C. Outdoor Cleanout
1. Provide JR Smith 4241S or approved equal
2. Description: Cast iron floor level cleanout assembly with heavy duty, round, adjustable, 

scoriated cast iron top, non-tilt tractor cover, gasket seal bronze plug.
2.03 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A. Open Drains or Hub Drains:
1. Description: Shop or field fabricate from ASTM A 74, Service class, hub-less, cast-iron 

soil-pipe fittings. Include P-trap, riser section; and where required, increaser fitting joined 
with ASTM C 564 rubber gaskets.

2. Size: See drawings. If not shown drain shall 2” minimum or one size larger than piping 
discharging to the drain. 

B. Floor-Drain, Trap-Seal Primer Fittings:
1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal 

primer valve connection.
2. Size: Same as floor drain outlet with NPS 1/2 side inlet.

C. Floor-Drain, Trap Seal:
1. Barrier type floor drain or sink trap seal device. 
2. IAPMO 7479 and ASSE std. 1072 listed. 

D. Air-Gap Fittings:
1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between 

installed inlet and outlet piping.
2. Body: Bronze or cast iron.
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3. Inlet: Opening in top of body.
4. Outlet: Larger than inlet.
5. Size: Same as connected waste piping and with inlet large enough for associated indirect 

waste piping.
E. Expansion Joints:

1. Standard: ASME A112.6.4.
2. Body: Cast iron with bronze sleeve, packing, and gland.
3. End Connections: Matching connected piping.
4. Size: Same as connected soil, waste, or vent piping.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install cleanouts in aboveground piping and building drain piping according to the following, 
unless otherwise indicated:
1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless 

larger cleanout is indicated.
2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for 

larger piping.
4. Locate at base of each vertical soil and waste stack.

B. For floor cleanouts for piping below floors, install cleanout with top flush with finished floor. It 
shall be the responsibility of the plumbing contractor to coordinate the installation of cleanouts 
with the general contractor and floor contractor to ensure that floor cleanouts are properly 
adjusted so that the top is flush and level with finished flooring material. Cleanout covers that 
are not flush and level with the finished floor will be rejected and the plumbing contractor will be 
required to sawcut or core drill the floor, provide and install and new cleanout, coordination 
installation of new concrete and new finished flooring material.   

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall.

D. Coordinate installation of roof flashing assemblies on sanitary stack vents and vent stacks that 
extend through roof with the general contractor or construction manager.

E. Assemble open drain fittings and install with top of hub 2 inches above floor.
F. Install deep-seal traps on floor drains and other waste outlets, if indicated.
G. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer 

connection.
1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
2. Size: Same as floor drain inlet.

H. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 
discharge into sanitary drainage system.

I. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy 
access and maintenance.

J. Install wood-blocking reinforcement for wall-mounting-type specialties.
K. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is 

indicated.
3.02 CONNECTIONS

A. Comply with requirements in Section 22 1316 "Sanitary Waste and Vent Piping" for piping 
installation requirements. Drawings indicate general arrangement of piping, fittings, and 
specialties.

B. Install piping adjacent to equipment to allow service and maintenance.
C. Ground equipment according to Section 26 0526 "Grounding and Bonding for Electrical 

Systems."
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D. Connect wiring according to Section 26 0519 "Low-Voltage Electrical Power Conductors and 
Cables."

3.03 PROTECTION
A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 

to prevent damage from traffic or construction work.
B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION
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SECTION 22 4100
PLUMBING FIXTURES

PART 1  GENERAL
1.01 SUMMARY

A. Section Includes:
1. Plumbing fixtures shown and scheduled on the drawings.

1.02 SUBMITTALS
A. See section 22 0000 “General Requirements of Plumbing and HVAC” for submittal 

requirements. 
PART 2  PRODUCTS
2.01 PLUMBING FIXTURE MANUFACTURERS 

A. DRINKING FOUNTAINS & WATER COOLERS
1. Fixtures

a. Haws
b. Elkay
c. Acorn

B. FLOOR DRAINS & SINKS
1. Fixtures

a. Jr Smith
b. Zurn
c. Josam

2. Trap Seal
a. Trap Guard
b. Jr Smith

3. Trap Primers
a. Jr Smith
b. Watts
c. Zurn
d. Sioux Chief

C. HOSE BIBBS / WALL HYDRANTS
1. Woodford
2. Watts
3. Zurn

D. LAVATORIES
1. Fixtures

a. Kohler
b. American Standard
c. Toto

2. Carriers And Supports
a. Jr Smith
b. Zurn
c. Josam

3. Faucets
a. Moen Commercial
b. Sloan
c. Chicago Faucets

4. Piping Covers
a. Trubro
b. Plummerex

E. STOP VALVES
1. Brasscraft
2. Watts
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3. Kingston Brass
F. THERMOSTATIC MIXING VALVES

1. Symmons
2. Watts
3. Leonard

G. URINALS
1. Fixtures

a. Kohler
b. American Standard
c. Toto
d. Sloan

2. Flush Valves
a. Moen
b. Zurn
c. Sloan

3. Carriers and Supports
a. Jr Smith
b. Zurn
c. Josam

H. WATER CLOSETS
1. Fixtures

a. Kohler
b. American Standard
c. Toto
d. Sloan

2. Flush Valves
a. Moen
b. Zurn
c. Sloan

3. Seats
a. Kohler
b. Church
c. Olsonite

4. Carriers and Supports
a. Jr Smith
b. Zurn
c. Josam

2.02 GROUT
A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 

hydraulic-cement grout.
B. Characteristics:  Nonshrink; recommended for interior and exterior applications.
C. Design Mix:  5000-psi, 28-day compressive strength.
D. Packaging:  Premixed and factory packaged.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install plumbing fixtures level and plumb according to roughing-in drawings.
B. Install floor-mounted water closets on closet flange attachments to drainage piping.
C. Install counter-mounting fixtures in and attached to casework.
D. Install pedestal lavatories on pedestals and secured to wood blocking in wall.
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E. Install water-supply piping with stop on each supply to each fixture to be connected to water 
distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  
Install stops in locations where they can be easily reached for operation.
1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with fixture.  

Comply with valve requirements specified in Section 22 0523 "General-Duty Valves for 
Plumbing Piping."

F. Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of 
compartment.

G. Install toilet seats on water closets.
H. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if 

faucets are not available with required rates and patterns.  Include adapters if required.
I. Install shower flow-control fittings with specified maximum flow rates in shower arms.
J. Install traps on fixture outlets.

1. Exception:  Omit trap on fixtures with integral traps.
2. Exception:  Omit trap on indirect wastes unless otherwise indicated.

K. Install disposer in outlet of each sink indicated to have disposer.  Install switch where indicated 
or in wall adjacent to sink if location is not indicated.

L. Install dishwasher air-gap fitting at each sink indicated to have air-gap fitting.  Install in sink 
deck.  Connect inlet hose to dishwasher and outlet hose to disposer.

M. Set bathtubs and shower receptors in leveling bed of cement grout.
N. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 

accessible lavatories and sinks.  
O. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.  

Use deep-pattern escutcheons if required to conceal protruding fittings.  
P. Seal joints between plumbing fixtures, counters, floors, and walls using sanitary-type, one-part, 

mildew-resistant silicone sealant.  Match sealant color to fixture color.  
Q. The Plumbing contractor shall furnish a 24V control transformer to all hard wired 

optical/handsfree fixtures. The Plumbing contractor shall coordinate with the electrical 
contractor to install all line and low voltage wiring in compliance with section 26 0519 “Low-
voltage Electrical Power Conductors and Cables”, and section 26 0523 “Control-Voltage 
Electrical Power Cables”. 

3.02 CONNECTIONS
A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 

piping.  Use size fittings required to match fixtures.
B. Comply with water piping requirements specified in Section 22 1116 "Domestic Water Piping."
C. Comply with soil and waste piping requirements specified in Section 22 1316 "Sanitary Waste 

and Vent Piping."
D. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 

accessible lavatories and sinks.  
E. All electrical connections shall be coordinated by the plumbing contractor with the electrical 

contractor. 
3.03 ADJUSTING

A. Operate and adjust plumbing fixtures and controls.  Replace damaged and malfunctioning 
fixtures, fittings, and controls.

B. Adjust water pressure at faucets to produce proper flow.
3.04 CLEANING AND PROTECTION

A. After completing installation of plumbing fixtures, inspect and repair damaged finishes.
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B. Clean plumbing fixtures, faucets, and other fittings with manufacturers' recommended cleaning 
methods and materials.

C. Provide protective covering for installed plumbing fixtures and fittings.
D. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 

Owner.
END OF SECTION
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SECTION 23 0713
DUCT INSULATION

PART 1  GENERAL
1.01 SUMMARY

A. Section includes insulating the following duct services:
1. Indoor, Duct Insulation.
2. Outdoor Duct Insulation.
3. Fire Rated Duct Insulation.

B. Related Sections:
1. Section 22 0716 "Plumbing and HVAC Equipment and Piping Insulation."
2. Section 23 3113 "Metal Ducts" for duct liners.

1.02 ACTION SUBMITTALS
A. See Section 22 0000 “General Requirements of Plumbing and HVAC” for submittal 

requirements. 
B. Provide floor plan shop drawings showing intended locations of insulation. Exposed ductwork 

that is to not be insulated shall be specifically noted.
1.03 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.
1.04 QUALITY ASSURANCE

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 
identical products according to ASTM E 84, by a testing agency acceptable to authorities 
having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, 
and cement material containers, with appropriate markings of applicable testing agency.
1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less.
PART 2 PRODUCTS
2.01 INSULATION MATERIALS

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum 
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" 
articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
C. Products that come in contact with stainless steel shall have a leachable chloride content of 

less than 50 ppm when tested according to ASTM C 871.
D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795.
E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process.
F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. 

Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket. 
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
c. Knauf Insulation.
d. Owens Corning.

http://www.specagent.com/Lookup?ulid=3063
http://www.specagent.com/Lookup?uid=123457048977
http://www.specagent.com/Lookup?uid=123457048979
http://www.specagent.com/Lookup?uid=123457048980
http://www.specagent.com/Lookup?uid=123457048981
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G. Jacketed Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide 
insulation with factory-applied ASJ. Factory-applied jacket requirements are specified in 
"Factory-Applied Jackets" Article.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
c. Knauf Insulation.
d. Owens Corning.

H. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. 
Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide 
insulation without factory-applied jacket. Factory-applied jacket requirements are specified in 
"Factory-Applied Jackets" Article.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
c. Knauf Insulation.
d. Owens Corning.

2.02 FIRE-RATED INSULATION SYSTEMS
A. Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is tested 

and certified to provide a 1-hour fire rating by an NRTL acceptable to authorities having 
jurisdiction.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. 3M.
b. CertainTeed Corporation.
c. Johns Manville; a Berkshire Hathaway company.
d. Thermal Ceramics.

2.03 ADHESIVES
A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated unless otherwise indicated.
B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 
C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 

bonding insulation jacket lap seams and joints.
2.04 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II.

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.
1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film 

thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
4. Color: White.

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: 60 percent by volume and 66 percent by weight.
4. Color: White.

http://www.specagent.com/Lookup?ulid=3064
http://www.specagent.com/Lookup?uid=123457048985
http://www.specagent.com/Lookup?uid=123457048987
http://www.specagent.com/Lookup?uid=123457048988
http://www.specagent.com/Lookup?uid=123457048986
http://www.specagent.com/Lookup?ulid=3064
http://www.specagent.com/Lookup?uid=123457048985
http://www.specagent.com/Lookup?uid=123457048987
http://www.specagent.com/Lookup?uid=123457048988
http://www.specagent.com/Lookup?uid=123457048986
http://www.specagent.com/Lookup?ulid=3068
http://www.specagent.com/Lookup?uid=123457048994
http://www.specagent.com/Lookup?uid=123457048990
http://www.specagent.com/Lookup?uid=123457048991
http://www.specagent.com/Lookup?uid=123457048993
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2.05 SEALANTS
A. FSK and Metal Jacket Flashing Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4. Color: Aluminum.

B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4. Color: White.

2.06 FACTORY-APPLIED JACKETS
A. Insulation system schedules indicate factory-applied jackets on various applications. When 

factory-applied jackets are indicated, comply with the following:
1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C 1136, Type I.
2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I.
3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II.
2.07 FIELD-APPLIED JACKETS

A. Self-Adhesive Outdoor Jacket: 60-mil-thick, laminated vapor barrier and waterproofing 
membrane for installation over insulation located aboveground outdoors; consisting a 
rubberized bitumen compound; heat applied to a multi-ply embossed UV-resistant aluminum 
foil/polymer laminate, and polyester/foil multiple layer laminate with acrylic adhesive.
1. Manufacturers: Subject to compliance with requirements, provide products by the 

following:
a. Polyguard Products, Inc.
b. Prior Approved Equal

2.08 TAPES
A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 

complying with ASTM C 1136.
1. Width: 3 inches.
2. Thickness: 11.5 mils.
3. Adhesion: 90 ounces force/inch in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 lbf/inch in width.
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136.
1. Width: 3 inches.
2. Thickness: 6.5 mils.
3. Adhesion: 90 ounces force/inch in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 lbf/inch in width.
6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1. Width: 2 inches.
2. Thickness: 3.7 mils.
3. Adhesion: 100 ounces force/inch in width.
4. Elongation: 5 percent.
5. Tensile Strength: 34 lbf/inch in width.

http://www.specagent.com/Lookup?ulid=3087
http://www.specagent.com/Lookup?uid=123457049027
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2.09 SECUREMENTS
A. Cupped Head Weld Pins:

1. Material: Low carbon steel.
2. Finish: Copper coated pins with galvanized washer
3. Pin gauge: 12 Ga.  

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
C. Wire:  0.080-inch nickel-copper alloy.

PART 3 EXECUTION
3.01 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 
adversely affect insulation application.

3.02 GENERAL INSTALLATION REQUIREMENTS
A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of ducts and fittings.
B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for 

each item of duct system as specified in insulation system schedules.
C. Install accessories compatible with insulation materials and suitable for the service. Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
E. Install multiple layers of insulation with longitudinal and end seams staggered.
F. Keep insulation materials dry during application and finishing.
G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 

adhesive recommended by insulation material manufacturer.
H. Install insulation with least number of joints practical.
I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic.
1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. 

Secure strips with adhesive and outward clinching staples along both edges of strip, 
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to receive 
self-sealing lap. Staple laps with outward clinching staples along edge at 4 inches o.c.
a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and 
at ends adjacent to duct flanges and fittings.
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L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness.

M. Finish installation with systems at operating conditions. Repair joint separations and cracking 
due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas. 
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches 
similar to butt joints.

3.03 PENETRATIONS
A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 

penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 
joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing.

4. Seal jacket to roof flashing with flashing sealant.
B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously 

through wall penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 
joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 
2 inches.

4. Seal jacket to wall flashing with flashing sealant.
C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions.
D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire 

damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves 
to match adjacent insulation and overlap duct insulation at least 2 inches.
1. Comply with requirements in Section 07 8413 "Penetration Firestopping" for firestopping 

and fire-resistive joint sealers.
E. Insulation Installation at Floor Penetrations:

1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper 
sleeves and externally insulate damper sleeve beyond floor to match adjacent duct 
insulation. Overlap damper sleeve and duct insulation at least 2 inches.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in 
Section 07 8413 "Penetration Firestopping."

3.04 INSTALLATION OF MINERAL-FIBER INSULATION
A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit 
area, for 100 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions.

3. Install cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal 
ducts and sides of vertical ducts as follows:
a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 

centerline of duct. Space 3 inches maximum from insulation end joints, and 16 
inches o.c.
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b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each 
way, and 3 inches maximum from insulation joints. Install additional pins to hold 
insulation tightly against surface at cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
d. Do not overcompress insulation during installation.
e. Impale insulation over pins and attach speed washers.
f. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 
facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from one edge and one end of insulation segment. 
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 
o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions.
a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-

barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 

intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface. 
Cover insulation face and surface to be insulated a width equal to two times the 
insulation thickness, but not less than 3 inches.

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At 
end joints, secure with steel bands spaced a maximum of 18 inches o.c.

6. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface. Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches o.c.

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
1. Apply adhesives according to manufacturer's recommended coverage rates per unit 

area, for 100 percent coverage of duct and plenum surfaces.
2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 

transitions.
3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 

capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of 
vertical ducts as follows:
a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 

centerline of duct. Space 3 inches maximum from insulation end joints, and 16 
inches o.c.

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. 
each way, and 3 inches maximum from insulation joints. Install additional pins to 
hold insulation tightly against surface at cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
d. Do not overcompress insulation during installation.
e. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 
facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from one edge and one end of insulation segment. 
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 
o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions.
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a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface. 
Cover insulation face and surface to be insulated a width equal to two times the 
insulation thickness, but not less than 3 inches.

5. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface. Groove and score insulation to fit as closely as possible to outside and 
inside radius of elbows. Install insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow.

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches o.c.

3.05 OUTDOOR DUCT INSULATION INSTALLATION
A. Cover all sides of ductwork with jacketed mineral-fiber board insulation. Insulation on the top of 

the ductwork must be installed in such a manner as to allow ‘water-shed’ from the top of the 
duct to prevent water from 'ponding' on top of the ductwork.

B. Install self-adhesive outdoor jacket over board insulation according the jacket manufacturers 
written instructions. All joint in jacketing must overlap by 6” minimum. 

C. Insulation and jacketing must be continuous and may not be interrupted by duct supports or 
hangers.   

3.06 FIRE-RATED INSULATION SYSTEM INSTALLATION
A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and 

supports to maintain a continuous fire rating.
B. Insulate duct access panels and doors to achieve same fire rating as duct.
C. Install firestopping at penetrations through fire-rated assemblies. Fire-stop systems are 

specified in Section 07 8413 "Penetration Firestopping."
3.07 FINISHES

A. Insulation with ASJ or Other Paintable Jacket Material: Paint jacket with paint system identified 
below and as specified in Section 09 9113 "Exterior Painting" and Section 09 9123 "Interior 
Painting."

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection 
of the completed Work.

C. Do not field paint outdoor ductwork.
3.08 FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Tests and Inspections:

1. Inspect ductwork, randomly selected by engineer, by removing field-applied jacket and 
insulation in layers in reverse order of their installation. Extent of inspection shall be 
limited to one location(s) for each duct system defined in the "Duct Insulation Schedule, 
General" Article.

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements.

3.09 DUCT INSULATION SCHEDULE, GENERAL
A. Duct insulation shall not be installed on indoor supply or return ductwork that is exposed to view 

in a normally occupied and conditioned space unless otherwise indicated on the drawings.  
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B. Insulation materials and thicknesses for ductwork are identified in the table below. If more than 
one material is listed for an application, selection from materials listed is at the Contractor's 
option. Ductwork that is not listed below or is exposed to view shall not be insulated. 

Location Application
Insulation 

Type
Installed    

R-Value **
Vapor 
Barrier

Factory 
Installed 

Jacket Type

Indoor Supply Mineral-Fiber 
Blanket 6 YES FSK

Indoor Exhaust* Mineral-Fiber 
Blanket 12 YES FSK

Indoor Outdoor Air Mineral-Fiber 
Board 12 YES FSK

Unconditioned 
Space

Supply, 
Return & 
Exhaust

Mineral-Fiber 
Board 12 YES FSK

*Indoor Exhaust Ductwork shall be insulated from the penetration of the building envelope to 10ft 
upstream of a backdraft of shutoff damper.   
** All above values are a minimum and shall be superseded by more stringent currently adopted 
Energy or Mechanical Code.

END OF SECTION
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SECTION 23 2300
REFRIGERANT PIPING

PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:
1. Refrigerant pipes and fittings.
2. Refrigerant piping valves and specialties.
3. Refrigerants.

1.02 SUBMITTALS
A. See Section 22 0000 “General Requirements of Plumbing and HVAC”
B. Shop Drawings:

1. Show piping size and piping layout, including oil traps, double risers, specialties, and pipe 
and tube sizes to accommodate, as a minimum, equipment provided, elevation difference 
between compressor and evaporator, and length of piping to ensure proper operation and 
compliance with warranties of connected equipment.

2. Show interface and spatial relationships between piping and equipment.
3. Shop Drawing Scale:  1/4 inch equals 1 foot or 1/8 in equal 1 foot.

1.03 QUALITY ASSURANCE
A. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."
B. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

PART 2  PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Line Test Pressure for Refrigerant R-134a:
1. Suction Lines for Air-Conditioning Applications: 115 psig.
2. Suction Lines for Heat-Pump Applications: 225 psig.
3. Hot-Gas and Liquid Lines: 225 psig.

B. Line Test Pressure for Refrigerant R-407C:
1. Suction Lines for Air-Conditioning Applications: 230 psig.
2. Suction Lines for Heat-Pump Applications: 380 psig.
3. Hot-Gas and Liquid Lines: 380 psig.

C. Line Test Pressure for Refrigerant R-410A:
1. Suction Lines for Air-Conditioning Applications: 300 psig.
2. Suction Lines for Heat-Pump Applications: 535 psig.
3. Hot-Gas and Liquid Lines: 535 psig.

2.02 COPPER TUBE AND FITTINGS
A. Copper Tube:  ASTM B 280, Type ACR.
B. Wrought-Copper Fittings: ASME B16.22.
C. Wrought-Copper Unions: ASME B16.22.
D. Solder Filler Metals: ASTM B 32. Use 95-5 tin antimony or alloy HB solder to join copper socket 

fittings on copper pipe.
E. Brazing Filler Metals: AWS A5.8/A5.8M.
F. Flexible Connectors:

1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective 
jacket.

2. End Connections: Socket ends.
3. Offset Performance: Capable of minimum 3/4-inch misalignment in minimum 7-inch-long 

assembly.
4. Working Pressure Rating: Factory test at minimum 500 psig.
5. Maximum Operating Temperature: 250 deg F.
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2.03 VALVES AND SPECIALTIES
A. Diaphragm Packless Valves:

1. Body and Bonnet: Forged brass or cast bronze; globe design with straight-through or 
angle pattern.

2. Diaphragm: Phosphor bronze and stainless steel with stainless-steel spring.
3. Operator: Rising stem and hand wheel.
4. Seat: Nylon.
5. End Connections: Socket, union, or flanged.
6. Working Pressure Rating: 500 psig.
7. Maximum Operating Temperature: 275 deg F.

B. Packed-Angle Valves:
1. Body and Bonnet: Forged brass or cast bronze.
2. Packing: Molded stem, back seating, and replaceable under pressure.
3. Operator: Rising stem.
4. Seat: Nonrotating, self-aligning polytetrafluoroethylene.
5. Seal Cap: Forged-brass or valox hex cap.
6. End Connections: Socket, union, threaded, or flanged.
7. Working Pressure Rating: 500 psig.
8. Maximum Operating Temperature: 275 deg F.

C. Check Valves:
1. Body: Ductile iron, forged brass, or cast bronze; globe pattern.
2. Bonnet: Bolted ductile iron, forged brass, or cast bronze; or brass hex plug.
3. Piston: Removable polytetrafluoroethylene seat.
4. Closing Spring: Stainless steel.
5. Manual Opening Stem: Seal cap, plated-steel stem, and graphite seal.
6. End Connections: Socket, union, threaded, or flanged.
7. Maximum Opening Pressure: 0.50 psig.
8. Working Pressure Rating: 500 psig.
9. Maximum Operating Temperature: 275 deg F.

D. Service Valves:
1. Body: Forged brass with brass cap including key end to remove core.
2. Core: Removable ball-type check valve with stainless-steel spring.
3. Seat: Polytetrafluoroethylene.
4. End Connections: Copper spring.
5. Working Pressure Rating: 500 psig.

E. Solenoid Valves: Comply with AHRI 760 and UL 429; listed and labeled by a National 
Recognized Testing Laboratory (NRTL).
1. Body and Bonnet: Plated steel.
2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless steel.
3. Seat: Polytetrafluoroethylene.
4. End Connections: Threaded.
5. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location with 

1/2-inch conduit adapter, and 24, 115, or 208-V ac coil as required by the installation.
6. Working Pressure Rating: 400 psig.
7. Maximum Operating Temperature: 240 deg F.

F. Safety Relief Valves: Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and 
labeled by an NRTL.
1. Body and Bonnet: Ductile iron and steel, with neoprene O-ring seal.
2. Piston, Closing Spring, and Seat Insert: Stainless steel.
3. Seat: Polytetrafluoroethylene.
4. End Connections: Threaded.
5. Working Pressure Rating: 400 psig.
6. Maximum Operating Temperature: 240 deg F.
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G. Thermostatic Expansion Valves: Comply with AHRI 750.
1. Body, Bonnet, and Seal Cap: Forged brass or steel.
2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel.
3. Packing and Gaskets: Non-asbestos.
4. Capillary and Bulb: Copper tubing filled with refrigerant charge.
5. Suction Temperature:  40 deg F.
6. Superheat:  Adjustable.
7. Reverse-flow option (for heat-pump applications).
8. End Connections: Socket, flare, or threaded union.
9. Working Pressure Rating:  700 psig.

H. Hot-Gas Bypass Valves: Comply with UL 429; listed and labeled by an NRTL.
1. Body, Bonnet, and Seal Cap: Ductile iron or steel.
2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel.
3. Packing and Gaskets: Non-asbestos.
4. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless steel.
5. Seat: Polytetrafluoroethylene.
6. Equalizer:  Internal or External.
7. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location with 

1/2-inch conduit adapter and 24, 115, or 208-V ac coil as required for the application.
8. End Connections: Socket.
9. Set Pressure: Field Verify.
10. Throttling Range: Maximum 5 psig.
11. Working Pressure Rating: 500 psig.
12. Maximum Operating Temperature: 240 deg F.

I. Straight-Type Strainers:
1. Body: Welded steel with corrosion-resistant coating.
2. Screen: 100-mesh stainless steel.
3. End Connections: Socket or flare.
4. Working Pressure Rating: 500 psig.
5. Maximum Operating Temperature: 275 deg F.

J. Angle-Type Strainers:
1. Body: Forged brass or cast bronze.
2. Drain Plug: Brass hex plug.
3. Screen: 100-mesh monel.
4. End Connections: Socket or flare.
5. Working Pressure Rating: 500 psig.
6. Maximum Operating Temperature: 275 deg F.

K. Moisture/Liquid Indicators:
1. Body: Forged brass.
2. Window: Replaceable, clear, fused glass window with indicating element protected by filter 

screen.
3. Indicator: Color coded to show moisture content in parts per million (ppm).
4. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm.
5. End Connections: Socket or flare.
6. Working Pressure Rating: 500 psig.
7. Maximum Operating Temperature: 240 deg F.

L. Replaceable-Core Filter Dryers: Comply with AHRI 730.
1. Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel screws, and 

neoprene gaskets.
2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
3. Desiccant Media: High moisture capacity.
4. Designed for reverse flow (for heat-pump applications).
5. End Connections: Socket.
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6. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential 
measurement.

7. Working Pressure Rating: 500 psig.
8. Maximum Operating Temperature: 240 deg F.

M. Permanent Filter Dryers: Comply with AHRI 730.
1. Body and Cover: Painted-steel shell.
2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
3. Desiccant Media: High Moisture capacity.
4. Designed for reverse flow (for heat-pump applications).
5. End Connections: Socket.
6. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential 

measurement.
7. Working Pressure Rating: 500 psig.
8. Maximum Operating Temperature: 240 deg F.

2.04 REFRIGERANTS
A. ASHRAE 34, R-134a: Tetrafluoroethane.
B. ASHRAE 34, R-407C: Difluoromethane/Pentafluoroethane/1,1,1,2-Tetrafluoroethane.
C. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.

PART 3  EXECUTION
3.01 PIPING APPLICATIONS FOR REFRIGERANT R-134a

A. Suction Lines: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with 
brazed joints.

B. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: Copper, Type ACR, 
annealed-temper tubing and wrought-copper fittings with brazed joints.

C. Safety-Relief-Valve Discharge Piping: Copper, Type ACR, drawn-temper tubing and wrought-
copper fittings with soldered joints.

3.02 PIPING APPLICATIONS FOR REFRIGERANT R-407C
A. Suction Lines: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with 

brazed or soldered joints.
B. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: Copper, Type ACR, 

annealed-temper tubing and wrought-copper fittings with brazed joints.
C. Safety-Relief-Valve Discharge Piping: Copper, Type ACR, drawn-temper tubing and wrought-

copper fittings with soldered joints.
3.03 PIPING APPLICATIONS FOR REFRIGERANT R-410A

A. Suction Lines: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with 
brazed joints.

B. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: Copper, Type ACR, 
annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints.

C. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: Copper, Type K, 
annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints.

D. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: Copper, Type ACR, 
drawn-temper tubing and wrought-copper fittings with 95-5 tin-antimony soldered joints.

E. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: Copper, Type ACR, 
drawn-temper tubing and wrought-copper fittings with Alloy HB soldered joints.

F. Safety-Relief-Valve Discharge Piping: Copper, Type ACR, annealed- or drawn-temper tubing 
and wrought-copper fittings with brazed or soldered joints.

G. Safety-Relief-Valve Discharge Piping: Copper, Type K, annealed- or drawn-temper tubing and 
wrought-copper fittings with brazed or soldered joints.
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H. Safety-Relief-Valve Discharge Piping: Copper, Type ACR, drawn-temper tubing and wrought-
copper fittings with 95-5 tin-antimony soldered joints.

I. Safety-Relief-Valve Discharge Piping: Copper, Type ACR, drawn-temper tubing and wrought-
copper fittings with Alloy HB soldered joints.

3.04 VALVE AND SPECIALTY APPLICATIONS
A. Install diaphragm packless valves in suction and discharge lines of compressor.
B. Install service valves for gage taps at inlet and outlet of hot-gas bypass valves and strainers if 

they are not an integral part of valves and strainers.
C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor 

suction connection.
D. Except as otherwise indicated, install diaphragm packless valves on inlet and outlet side of filter 

dryers.
E. Install a full-size, three-valve bypass around filter dryers.
F. Install solenoid valves upstream from each expansion valve and hot-gas bypass valve. Install 

solenoid valves in horizontal lines with coil at top.
G. Install thermostatic expansion valves as close as possible to distributors on evaporators.

1. Install valve so diaphragm case is warmer than bulb.
2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps. Do 

not mount bulb in a trap or at bottom of the line.
3. If external equalizer lines are required, make connection where it will reflect suction-line 

pressure at bulb location.
H. Install safety relief valves where required by 2010 ASME Boiler and Pressure Vessel Code. Pipe 

safety-relief-valve discharge line to outside according to ASHRAE 15.
I. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or at 

the inlet of the evaporator coil capillary tube.
J. Install strainers upstream from and adjacent to the following unless they are furnished as an 

integral assembly for the device being protected:
1. Solenoid valves.
2. Thermostatic expansion valves.
3. Hot-gas bypass valves.
4. Compressor.

K. Install filter dryers in liquid line between compressor and thermostatic expansion valve, and in 
the suction line at the compressor.

L. Install receivers sized to accommodate pump-down charge.
M. Install flexible connectors at compressors.

3.05 PIPING INSTALLATION
A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems; indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless 
deviations to layout are approved on Shop Drawings.

B. Install refrigerant piping according to ASHRAE 15.
C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas.
D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
F. Install piping adjacent to machines to allow service and maintenance.
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G. Install piping free of sags and bends.
H. Install fittings for changes in direction and branch connections.
I. Select system components with pressure rating equal to or greater than system operating 

pressure.
J. Refer to Section 23 0923 "Direct Digital Control (DDC) System for HVAC" and 

Section 23 0993.11 "Sequence of Operations for HVAC DDC" for solenoid valve controllers, 
control wiring, and sequence of operation.

K. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 
fittings.

L. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and 
specialties in accessible locations to allow for service and inspection. Install access doors or 
panels as specified in Section 08 3113 "Access Doors and Frames" if valves or equipment 
requiring maintenance is concealed behind finished surfaces.

M. Install refrigerant piping in protective conduit where installed belowground.
N. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical 

injury.
O. Slope refrigerant piping as follows:

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 
compressor.

2. Install horizontal suction lines with a uniform slope downward to compressor.
3. Install traps and double risers to entrain oil in vertical runs.
4. Liquid lines may be installed level.

P. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve 
stems, seats, and packing, and accessible internal parts of refrigerant specialties. Do not apply 
heat near expansion-valve bulb.

Q. Install piping with adequate clearance between pipe and adjacent walls and hangers or between 
pipes for insulation installation.

R. Identify refrigerant piping and valves according to Section 22 0553 "Identification for Plumbing 
and HVAC Piping and Equipment."

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
sleeves specified in Section 22 0500 "General Provisions of Plumbing and HVAC."

T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 22 0500 "General Provisions of Plumbing and 
HVAC."

U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 22 0500 "General Provisions of Plumbing and 
HVAC."

3.06 PIPE JOINT CONSTRUCTION
A. Ream ends of pipes and tubes and remove burrs.
B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly.
C. Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook."
D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and 

Tube."
1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with copper 

pipe.
2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or steel.
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3.07 HANGERS AND SUPPORTS
A. Comply with requirements for pipe hangers and supports specified in Section 23 0529 "Hangers 

and Supports for HVAC Piping and Equipment."
B. Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long.
2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer.
3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 

supported on a trapeze.
4. Spring hangers to support vertical runs.
5. Copper-clad hangers and supports for hangers and supports in direct contact with copper 

pipe.
C. Install hangers for copper tubing with the following maximum spacing and minimum rod 

diameters:
1. NPS 1/2: Maximum span, 60 inches; minimum rod, 1/4 inch.
2. NPS 5/8: Maximum span, 60 inches; minimum rod, 1/4 inch.
3. NPS 1: Maximum span, 72 inches; minimum rod, 1/4 inch.
4. NPS 1-1/4: Maximum span, 96 inches; minimum rod, 3/8 inch.
5. NPS 1-1/2: Maximum span, 96 inches; minimum rod, 3/8 inch.
6. NPS 2: Maximum span, 96 inches; minimum rod, 3/8 inch.
7. NPS 2-1/2: Maximum span, 108 inches; minimum rod, 3/8 inch.
8. NPS 3: Maximum span, 10 feet; minimum rod, 3/8 inch.
9. NPS 4: Maximum span, 12 feet; minimum rod, 1/2 inch.

D. Support multi-floor vertical runs at least at each floor.
3.08 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:
1. Comply with ASME B31.5, Chapter VI.
2. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser, 

evaporator, and safety devices from test pressure if they are not rated above the test 
pressure.

3. Test high- and low-pressure side piping of each system separately at not less than the 
pressures indicated in "Performance Requirements" Article.
a. Fill system with nitrogen to the required test pressure.
b. System shall maintain test pressure at the manifold gage throughout duration of test.
c. Test joints and fittings with electronic leak detector or by brushing a small amount of 

soap and glycerin solution over joints.
d. Remake leaking joints using new materials, and retest until satisfactory results are 

achieved.
B. Prepare test and inspection reports.

3.09 SYSTEM CHARGING
A. Charge system using the following procedures:

1. Install core in filter dryers after leak test but before evacuation.
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers. If vacuum 

holds for 12 hours, system is ready for charging.
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig.
4. Charge system with a new filter-dryer core in charging line.

3.10 ADJUSTING
A. Adjust thermostatic expansion valve to obtain proper evaporator superheat.
B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating 

suction pressure.
C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design 

temperature.
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D. Perform the following adjustments before operating the refrigeration system, according to 
manufacturer's written instructions:
1. Open shutoff valves in condenser water circuit.
2. Verify that compressor oil level is correct.
3. Open compressor suction and discharge valves.
4. Open refrigerant valves except bypass valves that are used for other purposes.
5. Check open compressor-motor alignment and verify lubrication for motors and bearings.

E. Replace core of replaceable filter dryer after system has been adjusted and after design flow 
rates and pressures are established.

END OF SECTION
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SECTION 23 3113
METAL DUCTS

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Rectangular ducts and fittings.
2. Round ducts and fittings.
3. Sheet metal materials.
4. Sealants and gaskets.
5. Acoustic Liner.
6. Hangers and supports.
7. Seismic-restraint devices.

B. Related Sections:
1. Section 22 0529 “Hangars and Supports for Plumbing and HVAC Piping and Equipment.”
2. Section 22 0548 “Vibration and Seismic Controls for Plumbing and HVAC Piping and 

Equipment”
3. Section 23 0593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 

balancing requirements for metal ducts.
4. Section 23 3300 "Air Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts.
C. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in 

ANSI/ASHRAE 62.1.
1.02 SUBMITTALS

A. See Section 22 0000 “General Requirements of Plumbing and HVAC” for submittal 
requirements.

1.03 QUALITY ASSURANCE
A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and System Start-up."
B. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - 

"HVAC System Construction and Insulation."
PART 2   PRODUCTS
2.01 RECTANGULAR DUCTS AND FITTINGS

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 
indicated.

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 
Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible."

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible."

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types 
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable 
sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
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2.02 ROUND DUCTS AND FITTINGS
A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 
indicated static-pressure class unless otherwise indicated.

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible."
1. Transverse Joints in Ducts Larger Than 24 in Diameter: Flanged.

C. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible."

2.03 SHEET METAL MATERIALS
A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible" for acceptable materials, material thicknesses, and duct construction 
methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, 
roller marks, stains, discolorations, and other imperfections.

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
1. Galvanized Coating Designation:  G90.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

C. Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed 
ducts.

D. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the 
"Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B, 
No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.

E. Aluminum Sheets: Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for 
concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view.

F. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black 
and galvanized.
1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum 

ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.
G. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 

minimum diameter for lengths longer than 36 inches.
2.04 SEALANT AND GASKETS

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL.

B. Water-Based Joint and Seam Sealant:
1. Application Method: Brush on.
2. Solids Content: Minimum 65 percent.
3. Shore A Hardness: Minimum 20.
4. Water resistant.
5. Mold and mildew resistant.
6. VOC: Maximum 75 g/L (less water).
7. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
8. Service: Indoor or outdoor.
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets.
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C. Flanged Joint Sealant: Comply with ASTM C 920.
1. General: Single-component, acid-curing, silicone, elastomeric.
2. Type: S.
3. Grade: NS.
4. Class: 25.
5. Use: O.
6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
7. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

D. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
E. Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be 
rated for10-inch wg static-pressure class, positive or negative.

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 

and fitting spigots.
2.05 ACOUSTIC LINER

A. General: The liner shall meet the Life Safety Standards as established by NFPA 90A and 90B, 
FHC 25/50 and Limited Combustibility and the airstream surface coating should contain an 
immobilized, EPA-registered, antimicrobial agent so it will not support microbial growth as 
tested in accordance with ASTM G 21 and G 22. 

B. Performance: The duct liner shall conform to the requirements of ASTM C 1071, with an NRC 
not less than 0.75 as tested per ASTM C 423 using a Type “A” mounting, and a thermal 
conductivity no higher than .25 Btu•in/(hr•ft2•°F) at 75° mean temperature.

C. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply 
with ASTM C 534, Type II for sheet materials.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Aeroflex USA, Inc.
b. Armacell LLC.
c. K-Flex USA.

2. General: The liner shall meet the Life Safety Standards as established by NFPA 90A and 
90B, FHC 25/50 and Limited Combustibility and the airstream surface coating should 
contain an immobilized, EPA-registered, antimicrobial agent so it will not support 
microbial growth as tested in accordance with ASTM G 21 and G 22. 

3. Performance: The duct liner shall conform to the requirements of ASTM C 1071, with an 
NRC not less than 0.75 as tested per ASTM C 423 using a Type “A” mounting, and a 
thermal conductivity no higher than .25 Btu•in/(hr•ft2•°F) at 75° mean temperature.

2.06 HANGERS AND SUPPORTS
A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.
B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods 

with threads painted with zinc-chromate primer after installation.
C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 
Hanger Sizes for Round Duct."

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.
F. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and 

bolts designed for duct hanger service; with an automatic-locking and clamping device.

http://www.specagent.com/Lookup?ulid=1838
http://www.specagent.com/Lookup?uid=123457039409
http://www.specagent.com/Lookup?uid=123457039410
http://www.specagent.com/Lookup?uid=123457039411
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G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials.

H. Trapeze and Riser Supports:
1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

PART 3   EXECUTION
3.01 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system. Indicated duct locations, configurations, and arrangements were used to size ducts 
and calculate friction loss for air-handling equipment sizing and for other design considerations. 
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings 
and Coordination Drawings.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
unless otherwise indicated.

C. Install ducts in maximum practical lengths.
D. Install ducts with fewest possible joints.
E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 

branch connections.
F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 

perpendicular to building lines.
G. Install ducts close to walls, overhead construction, columns, and other structural and 

permanent enclosure elements of building.
H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 

enclosures.
J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed 

to view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 
inches.

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers. 
Comply with requirements in Section 23 3300 "Air Duct Accessories" for fire and smoke 
dampers.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under 
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

3.02 INSTALLATION OF EXPOSED DUCTWORK
A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use 

two-part tape sealing system.
C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When 

welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, 
and treat the welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 
hangers and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements.
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3.03 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD 
EXHAUST DUCT

A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and 
sloped a minimum of 2 percent to drain grease back to the hood.

B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals 
of 20 feet in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings. 
Locate access panel on top or sides of duct a minimum of 1-1/2 inches from bottom of duct.

C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and 
authorities having jurisdiction.

3.04 DUCT SEALING
A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 

Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible."

B. Seal ducts at a minimum to the following seal classes according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible":
1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
2. Outdoor, Supply-Air Ducts: Seal Class A.
3. Outdoor, Exhaust Ducts: Seal Class C.
4. Outdoor, Return-Air Ducts: Seal Class C.
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal 

Class B.
6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: 

Seal Class A.
7. Unconditioned Space, Exhaust Ducts: Seal Class C.
8. Unconditioned Space, Return-Air Ducts: Seal Class B.
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal 

Class C.
10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal 

Class B.
11. Conditioned Space, Exhaust Ducts: Seal Class B.
12. Conditioned Space, Return-Air Ducts: Seal Class C.

C. Leakage Tests:
1. Test a selected section of installed ductwork, per system type, for leakage in accordance 

with "System Pressure Testing for Leaks," published by United Sheet Metal Division of 
United McGill Corporation.  Use prescribed test kit containing test blower, two U-tube 
manometers and calibrated curve attached to the orifice tube assembly.

2. Pressurize installed duct system in 2 inch water gauge over design operating pressure.  
Total allowable leakage shall not exceed one percent of air handling capacity of system.  
If system is tested in sections, add leakage rates for individual sections to determine 
leakage for the whole system.

3. Correct leaks found in excess of allowable limits.  Retest.
4. Have test results available for review on a progressive and final basis.  Include test 

results in project closing file.
5. For Bidding purposes, assume all leakage tests will be witnessed by Engineer.  Notify 

Engineer of testing schedule a minimum of (7) days in advance.
6. Disassemble, reassemble, and seal segments of systems to accommodate leakage 

testing and for compliance with test requirements.
7. Test for leaks before applying external insulation.

3.05 INSTALLATION OF ACOUTIC LINER
A. Liner shall be adhered to the sheet metal with full coverage of an approved adhesive that 

conforms to ASTM C 916, and all exposed leading edges and transverse joints shall be coated 
with an approved adhesive and shall be neatly butted without gaps. Shop or field cuts shall be 
liberally coated with an approved adhesive.
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B. Metal nosings shall be securely installed over transversely oriented liner edges facing the 
airstream at forward discharge and at any point where lined duct is preceded by unlined duct.

C. Acoustic liner shall be additionally secured with mechanical fasteners spaced per the 
manufacturer’s recommendations. The pin length should be such as to hold the material firmly 
in place with minimum compression of the material.

D. Acoustic liner shall be installed in all rectangular supply and ductwork within 10’ of any fan or 
fan powered equipment. 

E. Acoustic liner shall be install in all rectangular supply ductwork downstream, of VAV boxes. 
F. Acoustic liner shall be installed in all rectangular transfer ductwork. 
G. Acoustic liner shall be installed in ductwork as indicated on the plans. 
H. The dimensions of ductwork listed on the plans indicates the clear width and height. Duct sizes 

shall be increased to accommodate the thickness of the liner.    
3.06 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, 
"Hangers and Supports."

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached.
1. Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick.
5. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports 
within 24 inches of each elbow and within 48 inches of each branch intersection.

D. Hangers Exposed to View: Threaded rod and angle or channel supports.
E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 

bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 
16 feet.

F. Install upper attachments to structures. Select and size upper attachments with pull-out, 
tension, and shear capacities appropriate for supported loads and building materials where 
used.

3.07 SEISMIC-RESTRAINT-DEVICE INSTALLATION
A. Install ducts with hangers and braces designed to support the duct and to restrain against 

seismic forces required by applicable building codes. Comply with SMACNA's "Seismic 
Restraint Manual: Guidelines for Mechanical Systems." And ASCE/SEI 7.

3.08 CONNECTIONS
A. Make connections to equipment with flexible connectors complying with Section 23 3300 "Air 

Duct Accessories."
B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, 

outlet and inlet, and terminal unit connections.
3.09 START UP

A. Air Balance: Comply with requirements in Section 23 0593 "Testing, Adjusting, and Balancing 
for HVAC."
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3.10 DUCT SCHEDULE
A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
B. Supply Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:
a. Pressure Class: Positive 2-inch wg.
b. Minimum SMACNA Seal Class:  C.
c. SMACNA Leakage Class for Rectangular: 16.
d. SMACNA Leakage Class for Round and Flat Oval:  8.

2. Ducts Connected to Equipment Not Listed Above:
a. Pressure Class: Positive 2-inch wg.
b. Minimum SMACNA Seal Class:  C.
c. SMACNA Leakage Class for Rectangular:  16.
d. SMACNA Leakage Class for Round and Flat Oval:  8.

C. Return Ducts:
1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:

a. Pressure Class: Positive or negative 2-inch wg.
b. Minimum SMACNA Seal Class:  C.
c. SMACNA Leakage Class for Rectangular:  16.
d. SMACNA Leakage Class for Round and Flat Oval:  8.

2. Ducts Connected to Equipment Not Listed Above:
a. Pressure Class: Positive or negative 2-inch wg.
b. Minimum SMACNA Seal Class:  C.
c. SMACNA Leakage Class for Rectangular:  16.
d. SMACNA Leakage Class for Round and Flat Oval: 6 

D. Exhaust Ducts:
1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

a. Pressure Class: Negative 2-inch wg.
b. Minimum SMACNA Seal Class:  C if negative pressure, and A if positive pressure.
c. SMACNA Leakage Class for Rectangular:  16.
d. SMACNA Leakage Class for Round and Flat Oval:  8.

E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:
1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:

a. Pressure Class: Positive or negative 2-inch wg.
b. Minimum SMACNA Seal Class:  C.
c. SMACNA Leakage Class for Rectangular:  16.
d. SMACNA Leakage Class for Round and Flat Oval:  8.

2. Ducts Connected to Air-Handling Units:
a. Pressure Class: Positive or negative 3-inch wg.
b. Minimum SMACNA Seal Class:  B.
c. SMACNA Leakage Class for Rectangular: 8.
d. SMACNA Leakage Class for Round and Flat Oval:  4.

3. Ducts Connected to Equipment Not Listed Above:
a. Pressure Class: Positive or negative 3-inch wg.
b. Minimum SMACNA Seal Class:  B.
c. SMACNA Leakage Class for Rectangular:  8.
d. SMACNA Leakage Class for Round and Flat Oval:  4.

F. Intermediate Reinforcement:
1. Galvanized-Steel Ducts:  Galvanized steel.
2. PVC-Coated Ducts:

a. Exposed to Airstream: Match duct material.
b. Not Exposed to Airstream:  Galvanized.

3. Stainless-Steel Ducts:
a. Exposed to Airstream: Match duct material.
b. Not Exposed to Airstream:  Match duct material.
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4. Aluminum Ducts:  Aluminum.
G. Elbow Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 4-2, "Rectangular Elbows."
a. Velocity 1000 fpm or Lower:

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2) Mitered Type RE 4 without vanes.

b. Velocity 1000 to 1500 fpm:
1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows."

c. Velocity 1500 fpm or Higher:
1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows."

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 4-2, "Rectangular Elbows."
a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and 
Figure 4-4, "Vane Support in Elbows."

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-4, "Round Duct Elbows."
a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered 
Elbows." Elbows with less than 90-degree change of direction have proportionately 
fewer segments.
1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments for 

90-degree elbow.
2) Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four segments for 

90-degree elbow.
3) Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five segments for 

90-degree elbow.
4) Radius-to Diameter Ratio: 1.5.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam.

H. Branch Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Figure 4-6, "Branch Connection."
a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Spin in.

2. Round: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." 
Saddle taps are permitted in existing duct.
a. Velocity 1000 fpm or Lower: 90-degree tap.
b. Velocity 1000 to 1500 fpm: Conical tap.
c. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION



Metolius Elementary 
School Upgrades AIR DUCT ACCESSORIES  220000 - 123 3300 - 1

SECTION 23 3300
AIR DUCT ACCESSORIES

PART 1  GENERAL
1.01 SUMMARY

A. Section Includes:
1. Backdraft and pressure relief dampers.
2. Manual volume dampers.
3. Control dampers.
4. Fire dampers.
5. Smoke dampers.
6. Flange connectors.
7. Turning vanes.
8. Duct-mounted access doors.
9. Flexible connectors.
10. Duct accessory hardware.

B. Related Requirements:
1. Section 23 3723 "HVAC Gravity Ventilators" for roof-mounted ventilator caps.
2. Section 28 3111 "Digital, Addressable Fire-Alarm System" for duct-mounted fire and 

smoke detectors.
1.02 SUBMITTALS

A. See section 22 0000 “General Requirements of Plumbing and HVAC” for submittal 
requirements. 

PART 2  PRODUCTS
2.01 ASSEMBLY DESCRIPTION

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections.

2.02 MATERIALS
A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation:  G90.
2. Exposed-Surface Finish: Mill phosphatized.

B. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, and having a 2D finish 
for concealed ducts and 2BA finish for exposed ducts.

C. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for 
concealed ducts and standard, 1-side bright finish for exposed ducts.

D. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6.
E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on 

galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
F. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 

minimum diameter for lengths longer than 36 inches.
2.03 BACKDRAFT AND PRESSURE RELIEF DAMPERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Cesco Products; a divsion of MESTEK, Inc.
2. Nailor Industries Inc.
3. Ruskin Company.

http://www.specagent.com/Lookup?ulid=3441
http://www.specagent.com/Lookup?uid=123457062565
http://www.specagent.com/Lookup?uid=123457062559
http://www.specagent.com/Lookup?uid=123457062562


Metolius Elementary 
School Upgrades AIR DUCT ACCESSORIES  220000 - 223 3300 - 2

B. Description: Gravity balanced.
C. Maximum Air Velocity:  1000 fpm.
D. Maximum System Pressure:  4.5 inch wg.
E. Frame: Hat-shaped, 0.063-inch-thick extruded aluminum, with welded corners or mechanically 

attached and mounting flange.
F. Blades: Multiple single-piece blades, end pivoted, maximum 6-inch width, 0.025-inch-thick, roll-

formed aluminum with sealed edges.
G. Blade Action: Parallel.
H. Blade Seals:  Extruded vinyl, mechanically locked.
I. Blade Axles:

1. Material:  Nonmetallic.
2. Diameter:  0.20 inch.

J. Bearings:  synthetic pivot bushings.
K. Accessories:

1. Adjustment device to permit setting for varying differential static pressure.
2. Counterweights and spring-assist kits for vertical airflow installations.
3. Electric actuators.
4. Chain pulls.
5. Screen Mounting: Front mounted in sleeve.

a. Sleeve Thickness: 20 gage minimum.
b. Sleeve Length: 6 inches minimum.

6. Screen Mounting: Rear mounted.
7. Screen Material:  Aluminum.
8. Screen Type:  Bird.
9. 90-degree stops.

2.04 MANUAL VOLUME DAMPERS
A. Standard, Steel, Manual Volume Dampers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Cesco Products; a division of MESTEK, Inc.
b. Nailor Industries Inc.
c. Ruskin Company.

2. Standard leakage rating.
3. Suitable for horizontal or vertical applications.
4. Frames:

a. Frame: 16 gauge galvanized steel, 5 in deep
b. Mitered and welded corners.
c. Flanges for attaching to walls and flangeless frames for installing in ducts.

5. Blades:
a. Multiple or single blade.
b. Parallel- or opposed-blade design.
c. Stiffen damper blades for stability.
d. 16 gauge galvanized steel with V groove for stiffness.

6. Blade Axles:  Galvanized steel.
7. Bearings:

a. Molded synthetic.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft.
8. Tie Bars and Brackets: Galvanized steel.
9. Locking Quadrant handles
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2.05 CONTROL DAMPERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
1. Cesco Products; a division of MESTEK, Inc.
2. Nailor Industries Inc.
3. Ruskin Company.

B. Frames:
1.  U shaped.
2. 16 gage galvanized steel.
3.  Interlocking, gusseted corners.

C. Blades:
1. Multiple blade with maximum blade width of 6 inches.
2. Parallel- and opposed-blade design.
3. 14 gage Galvanized-steel.
4. Blade Edging:  Closed-cell neoprene.
5. Blade Edging: Inflatable seal blade edging, or replaceable rubber seals.

D. Blade Axles: 1/2-inch-diameter; galvanized steel; blade-linkage hardware of zinc-plated steel 
and brass; ends sealed against blade bearings.
1. Operating Temperature Range: From minus 40 to plus 200 deg F.

E. Bearings:
1. Oil-impregnated stainless-steel sleeve.
2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of 

damper blades and bearings at both ends of operating shaft.
3. Thrust bearings at each end of every blade.

2.06 FIRE DAMPERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
1. Cesco Products; a divsion of MESTEK, Inc.
2. Nailor Industries Inc.
3. Ruskin Company.

B. Type:  Dynamic; rated and labeled according to UL 555 by an NRTL.
C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 4000 ft/min velocity.
D. Fire Rating:  1-1/2 and 3 hours as required by the wall, floor or ceiling assembly rating.
E. Frame:  Curtain type with blades outside airstream except when located behind grille where 

blades may be inside airstream; fabricated with roll-formed, 0.034-inch-thick galvanized steel; 
with mitered and interlocking corners.

F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.
1. Exception: Omit sleeve where damper-frame width permits direct attachment of perimeter 

mounting angles on each side of wall or floor; thickness of damper frame must comply 
with sleeve requirements.

G. Mounting Orientation: Vertical or horizontal as indicated.
H. Blades: Galvanized curtain type.
I. Horizontal Dampers: Include blade lock and stainless-steel closure spring.
J. Heat-Responsive Device: Replaceable, 212 deg F rated, fusible links.
K. Access Door

2.07 COMBINATION SMOKE & FIRE DAMPERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
1. Cesco Products; a divsion of MESTEK, Inc.
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2. Nailor Industries Inc.
3. Ruskin Company.

B. General Requirements: Label according to UL 555S by an NRTL.
C. Smoke Detector: Shall be provided by the fire alarm contractor and shall be addressable type 

for integration into addressable fire alarm system. The smoke detector that be provided with a 
keyed remote test switch, field verify the installation location with owner and engineer. 

D. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel, with mechanically attached 
corners and mounting flange.

E. Blades: Airfoil-shaped, single piece, double skin. Minimum 14 gage equivalent thickness, 
galvanized steel. Maximum 6 inches (152 mm).

F. Blade Seals: Inflatable silicone fiberglass material to maintain smoke leakage rating to a 
minimum of 450F and galvanized steel for flame seal to 1,900F. 

G. Bearings: Self-lubricating stainless-steel sleeve, turning in extruded hole in frame.
H. Axels: Minimum ½ inch diameter plated steel, hex-shaped, mechanically attached to blade.
I. Linkage: Concealed in frame.
J. Leakage:  Class II.
K. Rated pressure and velocity to exceed design airflow conditions.
L. Mounting Sleeve: Factory-installed, 20 gage galvanized sheet steel; length to suit wall or floor 

application with factory-furnished silicone calking.
M. Access Door
N. Damper Motors:  two-position action.
O. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 

efficiency requirements for motors.
1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will 

not require motor to operate in service factor range above 1.0.
2. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical 

devices and connections specified in Section 23 0923 "Direct Digital Control (DDC) 
System for HVAC"

3. Spring-Return Motors: Equip with an integral spiral-spring mechanism where indicated. 
Enclose entire spring mechanism in a removable housing designed for service or 
adjustments. Size for running torque rating of 150 in. x lbf and breakaway torque rating of 
150 in. x lbf.

4. Electrical Connection:  115 V, single phase, 60 Hz.
P. Accessories:

1. Keyed Auxiliary switches for position indication.
2. Keyed, damper test and reset switches, remote mounted.

2.08 FLANGE CONNECTORS
A. Description: Roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, 

and components.
B. Material: Galvanized steel.
C. Gage and Shape: Match connecting ductwork.

2.09 TURNING VANES
A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support 

with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated 

faces and fibrous-glass fill.
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B. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded 
fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into 
vane runners suitable for duct mounting.

C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."

D. Vane Construction:  Double wall.
2.10 DUCT-MOUNTED ACCESS DOORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Cesco Products; a divsion of MESTEK, Inc.
2. Ductmate Industries, Inc.
3. Flexmaster U.S.A., Inc.
4. Nailor Industries Inc.

B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," 
and 7-3, "Access Doors - Round Duct."
1. Door:

a. Double wall, rectangular.
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class.
c. Vision panel.
d. Hinges and Latches: 1-by-1-inchbutt or piano hinge and cam latches.
e. Fabricate doors airtight and suitable for duct pressure class.

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Number of Hinges and Locks:

a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks.
b. Access Doors up to 18 Inches Square:  Continuous and two sash locks.
c. Access Doors up to 24 by 48 Inches: Continuous and two compression latches with 

outside and inside handles.
d. Access Doors Larger Than 24 by 48 Inches: Continuous and two compression 

latches with outside and inside handles.
C. Pressure Relief Access Door:

1. Door and Frame Material: Galvanized sheet steel.
2. Door:  Double wall with insulation fill with metal thickness applicable for duct pressure 

class.
3. Operation: Open outward for positive-pressure ducts and inward for negative-pressure 

ducts.
4. Factory set at 3.0- to 8.0-inch wg.
5. Doors close when pressures are within set-point range.
6. Hinge: Continuous piano.
7. Latches: Cam.
8. Seal: Neoprene or foam rubber.
9. Insulation Fill: 1-inch-thick, fibrous-glass or polystyrene-foam board.

2.11 FLEXIBLE CONNECTORS
A. Materials: Flame-retardant or noncombustible fabrics.
B. Coatings and Adhesives: Comply with UL 181, Class 1.
C. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to 

two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick 
aluminum sheets. Provide metal compatible with connected ducts.

D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
1. Minimum Weight: 26 oz./sq. yd..
2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.

http://www.specagent.com/Lookup?ulid=3457
http://www.specagent.com/Lookup?uid=123457062718
http://www.specagent.com/Lookup?uid=123457062710
http://www.specagent.com/Lookup?uid=123457062711
http://www.specagent.com/Lookup?uid=123457062714


Metolius Elementary 
School Upgrades AIR DUCT ACCESSORIES  220000 - 623 3300 - 6

3. Service Temperature: Minus 40 to plus 200 deg F.
E. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, 

synthetic rubber resistant to UV rays and ozone.
1. Minimum Weight: 24 oz./sq. yd..
2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.
3. Service Temperature: Minus 50 to plus 250 deg F.

2.12 DUCT ACCESSORY HARDWARE
A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap 

and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to 
suit duct-insulation thickness.

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts.

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories 
in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, 
and aluminum accessories in aluminum ducts.

C. Install control dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust 
fan unless otherwise indicated.

D. Install volume dampers at points on supply, return, and exhaust systems where branches 
extend from larger ducts. Where dampers are installed in ducts having duct liner, install 
dampers with hat channels of same depth as liner, and terminate liner with nosing at hat 
channel.

E. Set dampers to fully open position before testing, adjusting, and balancing.
F. Install test holes at fan inlets and outlets and elsewhere as indicated.
G. Install fire and smoke dampers according to UL listing.
H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 

accessories and equipment at the following locations:
1. On both sides of duct coils.
2. Upstream and downstream from duct filters.
3. At outdoor-air intakes and mixed-air plenums.
4. At drain pans and seals.
5. Downstream from control dampers, backdraft dampers, and equipment.
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. 

Access doors for access to fire or smoke dampers having fusible links shall be pressure 
relief access doors and shall be outward operation for access doors installed upstream 
from dampers and inward operation for access doors installed downstream from 
dampers.

7. At each change in direction and at maximum 50-foot spacing.
8. Control devices requiring inspection.
9. Elsewhere as indicated.

I. Install access doors with swing against duct static pressure.
J. Access Door Sizes:

1. One-Hand or Inspection Access: 8 by 5 inches.
2. Two-Hand Access: 12 by 6 inches.
3. Head and Hand Access: 18 by 10 inches.
4. Head and Shoulders Access: 21 by 14 inches.
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5. Body Access: 25 by 14 inches.
6. Body plus Ladder Access: 25 by 17 inches.

K. Label access doors according to Section 23 0553 "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door.

L. Install flexible connectors to connect ducts to equipment.
M. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct. 

Do not use flexible ducts to change directions.
N. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of 

flexible duct clamped or strapped in place.
O. Connect flexible ducts to metal ducts with draw bands.
P. Install duct test holes where required for testing and balancing purposes.

3.02 FIELD QUALITY CONTROL
A. Tests and Inspections:

1. Operate dampers to verify full range of movement.
2. Inspect locations of access doors and verify that purpose of access door can be 

performed.
3. Operate fire and smoke dampers to verify full range of movement and verify that proper 

heat-response device is installed.
4. Inspect turning vanes for proper and secure installation.

END OF SECTION
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SECTION 23 3423
HVAC POWER VENTILATORS

PART 1  GENERAL
1.01 SUMMARY

A. Section Includes:
1. Ceiling-mounted ventilators.
2. In-line centrifugal fans.

1.02 SUBMITTALS
A. See Section 22 0000 “General Requirements of Plumbing and HVAC” for submittal 

requirements.
1.03 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. AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the 
AMCA-Certified Ratings Seal.

PART 2  PRODUCTS
2.01 CEILING-MOUNTED VENTILATORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Acme Engineering & Manufacturing Corp.
2. Loren Cook Company.
3. Panasonic.

B. Housing: Steel, lined with acoustical insulation.
C. Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor, and fan 

wheel shall be removable for service.
D. Grille:  Plastic, louvered grille with spring clip or flange on intake and thumbscrew attachment to 

fan housing.
E. Electrical Requirements: Junction box for electrical connection on housing and receptacle for 

motor plug-in.
F. Accessories:

1. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50 
percent.

2. Manual Starter Switch: Single-pole rocker switch assembly with cover and pilot light.
3. Time-Delay Switch: Assembly with single-pole rocker switch, timer, and cover plate.
4. Motion Sensor: Motion detector with adjustable shutoff timer.
5. Ceiling Radiation Damper: Fire-rated assembly with ceramic blanket, stainless-steel 

springs, and fusible link.
6. Isolation: Rubber-in-shear vibration isolators.
7. Manufacturer's standard roof jack or wall cap, and transition fittings.

G. Capacities and Characteristics: See Drawings
2.02 IN-LINE CENTRIFUGAL FANS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Acme Engineering & Manufacturing Corp.
2. Aerovent
3. Greenheck Fan Corporation.
4. Loren Cook Company.

B. Housing: Split, spun aluminum with aluminum straightening vanes, inlet and outlet flanges, and 
support bracket adaptable to floor, side wall, or ceiling mounting.
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C. Direct-Drive Units: Motor mounted in airstream, factory wired to disconnect switch located on 
outside of fan housing; with wheel, inlet cone, and motor on swing-out service door.

D. Belt-Driven Units: Motor mounted on adjustable base, with adjustable sheaves, enclosure 
around belts within fan housing, and lubricating tubes from fan bearings extended to outside of 
fan housing.

E. Fan Wheels: Aluminum, airfoil blades welded to aluminum hub.
F. Accessories:

1. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50 
percent.

2. Volume-Control Damper: Manually operated with quadrant lock, located in fan outlet.
3. Companion Flanges: For inlet and outlet duct connections.
4. Fan Guards: 1/2- by 1-inch mesh of galvanized steel in removable frame. Provide guard 

for inlet or outlet for units not connected to ductwork.
5. Motor and Drive Cover (Belt Guard): Epoxy-coated steel.

G. Capacities and Characteristics: See Drawings
1. Vibration Isolators:

a. Type:  Elastomeric hangers.
b. Static Deflection:  1 inch.

2.03 MOTORS
A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 

efficiency requirements for motors specified in Section 23 0513 "Common Motor Requirements 
for HVAC Equipment."
1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will 

not require motor to operate in service factor range above 1.0.
B. Enclosure Type: Totally enclosed, fan cooled.

2.04 SOURCE QUALITY CONTROL
A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound 

Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant 
Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal.

B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of 
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of 
Testing Fans for Aerodynamic Performance Rating." Label fans with the AMCA-Certified 
Ratings Seal.

PART 3  EXECUTION
3.01 INSTALLATION

A. Equipment Mounting:
1. Install power ventilators on cast-in-place concrete equipment base(s). Comply with 

requirements for equipment bases and foundations specified in Section 03 3000 "Cast-in-
Place Concrete." or Section 03 3053 "Miscellaneous Cast-in-Place Concrete."

2. Comply with requirements for vibration isolation and seismic control devices specified in 
Section 23 0548 "Vibration and Seismic Controls for HVAC."

B. Secure roof-mounted fans to roof curbs with cadmium-plated hardware. See Section 07 7200 
"Roof Accessories" for installation of roof curbs.

C. Ceiling Units: Suspend units from structure; use steel wire or metal straps.
D. Support suspended units from structure using threaded steel rods and elastomeric hangers or 

spring hangers having a static deflection of 1 inch. Vibration-control devices are specified in 
Section 22 0548 "Vibration and Seismic Controls for Plumbing and HVAC Piping and 
Equipment."

E. Install units with clearances for service and maintenance.
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F. Label units according to requirements specified in Section 23 0553 "Identification for HVAC 
Piping and Equipment."

3.02 CONNECTIONS
A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct 

connections with flexible connectors. Flexible connectors are specified in Section 23 3300 "Air 
Duct Accessories."

B. Install ducts adjacent to power ventilators to allow service and maintenance.
C. Ground equipment according to Section 26 0526 "Grounding and Bonding for Electrical 

Systems."
D. Connect wiring according to Section 26 0519 "Low-Voltage Electrical Power Conductors and 

Cables."
3.03 FIELD QUALITY CONTROL

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. Tests and Inspections:
1. Verify that shipping, blocking, and bracing are removed.
2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete. Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches.

3. Verify that cleaning and adjusting are complete.
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and 
adjust belts, and install belt guards.

5. Adjust belt tension.
6. Adjust damper linkages for proper damper operation.
7. Verify lubrication for bearings and other moving parts.
8. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position.
9. Disable automatic temperature-control operators, energize motor and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage.
10. Shut unit down and reconnect automatic temperature-control operators.
11. Remove and replace malfunctioning units and retest as specified above.

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment.

D. Prepare test and inspection reports.
3.04 ADJUSTING

A. Adjust damper linkages for proper damper operation.
B. Comply with requirements in Section 23 0593 "Testing, Adjusting, and Balancing for HVAC" for 

testing, adjusting, and balancing procedures.
C. Replace fan and motor pulleys as required to achieve design airflow.
D. Lubricate bearings.

END OF SECTION
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SECTION 23 5416
GAS-FIRED FURNACES

PART 1  GENERAL
1.01 SUMMARY

A. Section Includes:
1. Gas-fired, condensing furnaces and accessories complete with controls.

B. Related Requirements:
1. Section 22 0548 “Vibration and Seismic Controls for Plumbing and HVAC Piping and 

Equipment”
2. Section 23 1123 “Facility Natural Gas Piping”
3. Section 23 3113 “Metal Ducts”
4. Section 23 3300 “Air Duct Accessories”

1.02 SUBMITTALS
A. See Section 22 0000 “General Requirements of Plumbing and HVAC” for submittal 

requirements.
1.03 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace the following components of 
furnaces that fail in materials or workmanship within specified warranty period:
1. Warranty Period, Commencing on Date of Substantial Completion:

a. Furnace Heat Exchanger:  10 years.
b. All other parts and components: 1 year. 

PART 2  PRODUCTS
2.01 GAS-FIRED FURNACES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Lennox
2. Daikin / Goodman
3. York / JCI
4. Carrier
5. Trane

B. Cabinet: 
1. Heavy Gauge cold rolled steel, painted. 
2. Foil Faced Insulation on interior of heating section.
3. Mat-faced insulation in blower compartment
4. Removable access panels where required for service access. 
5. Safety interlock switch to automatically shut off power to unit when blower compartment 

access door removed
6. Flanges on supply air opening for ease of plenum connection 
7. Return air entry

C. Fan: 
1. Multi Speed Direct drive blower
2. Statically and dynamically balanced
3. Resiliently mounted
4. Easily removed for servicing
5. Blower speeds are easily changed on the Integrated Furnace Control 

D. Type of Gas: 
1. Natural Gas 

E. Heat Exchanger: 
1. Primary Heat Exchanger: Aluminized Steel

F. Burner: 
1. Aluminized Steel, Inshot Burners.
2. Two Stage Gas Control Valve

G. Gas-Burner Safety Controls:

http://www.specagent.com/Lookup?ulid=10015
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1. Flame Rollout Switches, Factory installed with manual reset for protection from abnormal 
operating conditions

2. Limit control
3. Pressure switch
4. High Altitude Kit

H. Combustion-Air Inducer: 
1. Shaded pole heavy duty blower prepurges heat exchanger and safety vents flue products

I. Furnace Controls: 
1. 24V Control Transformer
2. Integrated Furnace Control:

a. Controls combustion air inducer
b. Contains all necessary controls and relays to operate furnace
c. Flame sensor assures safe and reliable operation
d. Ignition control has a red LED to indicate status for troubleshooting

3. Economizer:
a. Single enthalpy control module with filed installed dampers. 

4. Thermostat:
a. Touchscreen
b. 7-day programmable
c. Mode: On/Off/Heat/Cool/Auto
d. Fan: On/Off/Auto

J. Vent and Combustion Air Materials:
1. Schedule 40 solid wall PVC with socket type solvent cement joints and fittings.  
2. Factory furnished termination kit.

K. Filters:
1. Disposable Filters:  1-inch-thick fiberglass media with ASHRAE 52.2 MERV rating of 6 or 

higher, in sheet metal frame.
L. Capacities and Characteristics:

1. See Drawings
PART 3  EXECUTION
3.01 INSTALLATION

A. Install gas-fired furnaces and associated fuel and vent features and systems according to 
NFPA 54.

B. Suspended Units: Suspend from structure using threaded rods, spring hangers, and building 
attachments. Secure rods to unit hanger attachments. Adjust hangers so unit is level and 
plumb.

C. Base-Mounted Units: Secure units to substrate. Provide optional bottom closure base if 
required by installation conditions.

D. Installation of furnaces shall comply with the requirements of section 22 0548 “Vibration and 
Seismic Controls for Plumbing and HVAC Piping and Equipment”.

E. Controls: Install thermostats at mounting height of 48 inches above floor to comply with ADA 
requirements. Coordinate mounting location in field with architect and engineer prior to 
installation. 

F. Wiring Method: Install control wiring in accessible ceiling spaces and in gypsum board 
partitions where unenclosed wiring method may be used. Conceal control wiring except in 
unfinished spaces.

3.02 CONNECTIONS
A. Gas piping installation requirements are specified in Section 23 1123 "Facility Natural-Gas 

Piping." And or Section 23 1126 "Facility Liquefied-Petroleum Gas Piping." Drawings indicate 
general arrangement of piping, fittings, and specialties. Connect gas piping with union or flange 
and appliance connector valve.

B. Install piping adjacent to equipment to allow service and maintenance.
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C. Vent and Outside-Air Connection, Condensing, Gas-Fired Furnaces: Connect plastic piping 
vent material to furnace connections and extend outdoors. Terminate vent outdoors with a cap 
and in an arrangement that will protect against entry of birds, insects, and dirt.
1. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly.
3. Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and 

fittings according to the following:
a. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 

solvent cements.
b. PVC Pressure Piping: Join schedule number ASTM D 1785 PVC pipe and PVC 

socket fittings according to ASTM D 2672. Join other-than-schedule-number PVC 
pipe and socket fittings according to ASTM D 2855. 

4. Slope pipe vent back to furnace or to outside terminal.
D. Connect ducts to furnace with flexible connector. Comply with requirements in Section 23 3300 

"Air Duct Accessories."
3.03 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:
1. Perform electrical test and visual and mechanical inspection.
2. Leak Test: After installation, charge systems with refrigerant and test for leaks. Repair 

leaks, replace lost refrigerant, and retest until no leaks exist.
3. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper operation, product capability, and compliance with requirements.
4. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.
5. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment.
B. Verify that vibration isolation and flexible connections properly dampen vibration transmission 

to structure.
3.04 CLEANING AND ADJUSTING

A. Occupancy Adjustments: When requested within 12 months from date of Substantial 
Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. 
Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.

B. After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters.

3.05 DEMONSTRATION AND TRAINING
A. Train Owner's maintenance personnel to adjust, operate, and maintain the furnace.

END OF SECTION
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SECTION 23 8126
SPLIT-SYSTEM AIR-CONDITIONERS

PART 1   GENERAL
1.01 SUMMARY

A. Section includes split-system air-conditioning and heat-pump units consisting of separate 
evaporator-fan and compressor-condenser components.

1.02 SUBMITTALS
A. See Section 22 0000 “General Requirements of Plumbing and HVAC” for submittal 

requirements.
1.03 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. ASHRAE Compliance:
1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard for 

Refrigeration Systems."
2. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 4 - "Outdoor 

Air Quality," Section 5 - "Systems and Equipment," Section 6 - " Procedures," and 
Section 7 - "Construction and System Start-up."

C. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1.
1.04 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of split-system air-conditioning units that fail in materials or workmanship 
within specified warranty period.
1. Warranty Period:

a. For Compressor: Five years from date of Substantial Completion.
b. For Parts:  One year from date of Substantial Completion.
c. For Labor:  One year from date of Substantial Completion.

PART 2   PRODUCTS
2.01 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Lennox
2. Daikin / Goodman
3. York / JCI
4. Carrier
5. Trane

2.02 OUTDOOR UNITS (5 TONS OR LESS)
A. Air-Cooled, Compressor-Condenser Components:

1. Casing: Steel, finished with baked enamel in color selected by Architect, with removable 
panels for access to controls, weep holes for water drainage, and mounting holes in 
base. Provide brass service valves, fittings, and gage ports on exterior of casing.

2. Compressor: Hermetically sealed with crankcase heater and mounted on vibration 
isolation device. Compressor motor shall have thermal- and current-sensitive overload 
devices, start capacitor, relay, and contactor.
a. Compressor Type: Scroll.
b. Two-speed compressor motor with manual-reset high-pressure switch and 

automatic-reset low-pressure switch.
c. Refrigerant Charge:  R-410A.
d. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and liquid 

subcooler. Comply with ARI 206/110.

http://www.specagent.com/Lookup?ulid=10015
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3. Heat-Pump Components: Reversing valve and low-temperature-air cutoff thermostat.
4. Fan: Aluminum-propeller type, directly connected to motor.
5. Motor: Permanently lubricated, with integral thermal-overload protection.
6. Low Ambient Kit: Permits operation down to 45 deg F.
7. Mounting Base: Polyethylene.

2.03 ACCESSORIES
A. Thermostat: Low voltage with subbase to control compressor and evaporator fan.
B. Automatic-reset timer to prevent rapid cycling of compressor.
C. Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory cleaned, dried, 

pressurized, and sealed; factory-insulated suction line with flared fittings at both ends.
2.04 CAPACITIES AND CHARACTERISTICS

A. Cooling Capacity:
1. See Drawings

B. Heating Capacity:
1. See Drawings

PART 3   EXECUTION
3.01 INSTALLATION

A. Install units level and plumb.
B. Install evaporator-fan components using manufacturer's standard mounting devices securely 

fastened to building structure.
C. Equipment Mounting:

1. Install ground-mounted, compressor-condenser components on cast-in-place concrete 
equipment base(s). Comply with requirements for equipment bases and foundations.

3.02 CONNECTIONS
A. Piping installation requirements are specified in other Sections. Drawings indicate general 

arrangement of piping, fittings, and specialties.
B. Where piping is installed adjacent to unit, allow space for service and maintenance of unit.
C. Duct Connections: Duct installation requirements are specified other Sections. Drawings 

indicate general arrangement of ducting, fittings, and accessories.
3.03 FIELD QUALITY CONTROL

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. Tests and Inspections:
1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 

until no leaks exist.
2. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation.
3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment.
C. Remove and replace malfunctioning units and retest as specified above.
D. Prepare test and inspection reports.

3.04 DEMONSTRATION
A. Train Owner's maintenance personnel to adjust, operate, and maintain units.

END OF SECTION
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SECTION 26 0010 
 GENERAL REQUIREMENTS OF ELECTRICAL, COMMUNICATIONS AND 

ELECTRONIC SAFETY AND SECURITY
PART 1   GENERAL
1.01 SUMMARY

A. The requirements listed in this section are supplemental to the Division 01 General 
Requirements. 

B. It shall be the responsibility of the Electrical and Low-voltage Contractors to examine and refer 
to all Architectural, Civil, Structural, Mechanical, Plumbing and Landscape drawings and 
specifications for construction conditions which may affect the scope of Electrical, 
Communications, Electronic Safety and Security work.  Inspect the building site and existing 
facilities for verification of present conditions.  Make proper provisions for these conditions in 
performance of the work and cost thereof.

C. Electrical, Communications, Electronic Safety and Security work for this project shall include all 
items, articles, materials and the associated labor mentioned, schedules or shown in these 
specifications and in the accompanying drawings. 

D. Furnish and install all equipment, materials and any required incidental items required by good 
practice to complete the systems described herein.

E. Refer to Division 01 for all listed Alternates and provide separate pricing and work as indicated 
in Division 01 and Contract Documents.

1.02 DEFINITIONS - Throughout contract documents these words and phrases are used:
A. Contract documents - All drawings, specifications, addenda and change orders that document 

work to be done.
B. Demolition – Carefully disconnect and remove items.  All reasonable caution shall be taken to 

avoid damaging removed equipment and to retain its operability.
C. Remove back to source - Remove all conduit and wire back to panelboard or last live device.
D. Equivalent or equal - Product of like type and function that complies with all applicable 

provisions of drawings and specifications and which has been approved as substitute for 
specified item.

E. Furnish - Purchase material as shown and specified, and place material to approved location 
on site or elsewhere as noted or agreed upon.

F. Install - Set in place and connect, ready for use and in complete and properly operating 
finished condition.

G. Provide - Furnish and install with all products, labor, sub-contracts, and appurtenances 
required for a complete and properly operating, finished condition.

H. Rough-in - Provide conduit raceway system with junction boxes, fittings, straps, BUSHINGS, 
etc., for future installation of wiring, devices, disconnects and breakers.  Provision shall be 
made in panelboard (hardware, etc.) for future installation of breakers.

I. Serviceable - Arranged so that component or product in question may be properly removed 
and replaced without disassembly, destruction or damage to surrounding installation.

1.03 CODES, STANDARDS AND REGULATIONS
A. Codes - Perform all work in strict accordance with all applicable national, state and local 

codes; including, but not limited to latest legally enacted editions of following codes:
1. NFPA 70, National Electric Code – NEC
2. NFPA 72, National Fire Alarm Code
3. ANSI-C2, National Electrical Safety Code – NESC
4. International Building Code – IBC
5. International Fire Code – IFC
6. International Energy Conservation Code – IECC
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B. Standards - Reference to standards infers that installation, equipment and material shall be 
within limits for which it was designed, tested and approved, in conformance with current 
publications and standards of following organizations:
1. American National Standards Institute – ANSI
2. American Society for Testing and Materials – ASTM
3. American Society of Heating Refrigerating and Air Conditioning Engineers – ASHRAE 

(Standard 90-75)
4. Institute of Electrical and Electronics Engineers – IEEE
5. Insulated Cable Engineers Association – ICEA
6. National Electrical Contractors Association – NECA
7. National Electrical Manufacturers' Association – NEMA
8. National Fire Protection Association – NFPA
9. Occupational Safety and Health Administration – OSHA
10. Underwriters' Laboratories, Inc. – UL
11. Rules and Regulations of the State/Local Fire Marshal
12. Standards and Requirement of the Serving Utilities
13. State and Local Ordinances

C. Regulations - Design has been performed in accordance with applicable regulations and 
guidelines noted below.  Contractor shall carefully apply these regulations and bring any 
discrepancies to immediate attention of Architect/Engineer. 
1. Americans with Disabilities Act – ADA

1.04 FEES AND PERMITS
A. Electrical Contractor shall pay for all permits or fees in connection with electrical work.  Fees 

shall include any or all user fees, government fees, system development fees, connection fees 
or other fees that are required to be paid before systems can be connected or used.

B. Schedule all required electrical inspections with local electrical inspector.  Notify engineer of 
all items of discrepancy noted by electrical inspector if those items affect cost or function of 
system, or if they conflict with electrical drawings and specifications.

C. All Utility Cost and fees from the utility work shall be the responsibility of the Owner.  
Contractor to coordinate all utility requirements, standards and responsibilities with serving 
utility for a complete scope of work prior to bid.

D. Deliver all inspection certificates to Architect/Engineer prior to final acceptance of work.
1.05 INTENT OF SPECIFICATIONS AND DRAWINGS

A. Plans and specifications are intended to result in complete electrical installation in full 
compliance with all applicable codes, standards and ordinances.

B. Plans and specifications are to supplement each other and any details contained in one shall 
be included as if contained in both.

C. Electrical drawings shall serve as working drawings, but Architectural drawings shall take 
precedence if any dimensional discrepancies exist.

D. Drawings are partly diagrammatic and do not show routing of conduits, exact location of 
products, or installation features in exact detail.  Locations of devices, fixtures and equipment 
are approximate unless dimensioned.

E. Riser diagrams and control schematics are not to scale and do not show physical 
arrangement of equipment.  Do not use riser diagrams or schematics to obtain lineal conduit 
and cabling distances.

F. Items are shown on drawings in locations to minimize interference with other equipment, 
structural members, etc.  Exact finish locations are not indicated, however, and all work shall 
be done to avoid interference, preserve headroom and keep openings and passageways 
clear.

G. In event that discrepancies of any kind exist or required items/details have been omitted, 
Contractor shall notify Architect/Engineer in writing of such discrepancy or omission at least 
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ten days prior to bid date.  Failure to do so shall be construed as willingness of Contractor to 
supply all necessary materials and labor required for proper completion of work.

1.06 CONTRACTOR’S RESPONSIBILITY - Contractor shall be responsible for installation of complete 
and functional piece of work in accordance with true intent of contract documents.  Provide all 
incidental items required for complete installation and satisfactory operation of all equipment, 
whether or not specifically noted in contract documents.
A. QUALIFICATIONS

1. Contractor shall employ on this project, capable, experienced and reliable foreman and 
such skilled workmen as may be required for various classes of work to be performed.

2. Where special skills and certification are required, Contractor shall ensure that work is 
performed by individuals with required experience, skill and certification.

3. If, in Engineer's opinion, Contractor's employees do not possess necessary qualifications 
to perform specialty work, Contractor will be required to obtain services of workmen who 
are approved by manufacturer and certified by applicable agency or group.  These 
workmen, if required, shall be provided at no additional expense.

4. Refer to other specification sections for additional required contractor qualifications and 
certification.

B. LICENSING AND CERTIFICATION - All Division 26 work shall be accomplished by 
Electricians, licensed by state in which work is being done, certified as required, and skilled in 
their craft.  Electrician may elect to hire subcontractors for portions of work (such as systems 
described in Divisions 27 and 28) who are not licensed electricians, but have required 
certificates and are licensed in their discipline by state in which work is being done.

C. COORDINATION
1. Contractor shall consult all contract documents, shop drawings of other trades, and 

actual building dimensions to predetermine that his work and equipment will fit as 
planned.  Do not scale drawings for fabrication.  No extra payment will be issued for 
materials or items which do not fit because of Contractor's failure to verify as-built 
building dimensions.

2. Contractor shall check location of fixtures, outlets, equipment, conduit, etc., to determine 
they clear all openings, structural members, piping, ducts and miscellaneous equipment 
having fixed locations.

3. Changes in location of electrical work, necessary due to obstacles or installation of other 
trades shown on contract documents, shall be made by Electrical Contractor at no extra 
cost.

4. Contractor shall coordinate with Plumbing and Mechanical Contractors to avoid 
installation of piping and ductwork above or below panelboards in violation of National 
Electrical Code.

5. Lay out all work in advance and avoid conflict with other work in progress.  Physical 
dimensions shall be determined from architectural and structural plans.  Verify locations 
for junction boxes, disconnect switches, stub-ups, etc., for connection to equipment 
furnished by others, or in other Divisions of this work.

6. Contractor shall coordinate and plan work to proceed with work of other trades.
7. Contractor shall inform General Contractor of all required openings in building structure 

for installation of electrical equipment.
8. Contractor shall check dimensions of all electrical equipment installed, provided by 

himself or by others, so correct clearances and connections can be made.
9. Consulting all contract documents and shop drawings of other trades, contractor shall 

determine where electrical junction/pull boxes and equipment can be installed to maintain 
proper accessibility.  Where accessibility cannot be maintained by judicious placement of 
boxes, Electrical Contractor shall coordinate with General Contractor to provide, 
fabricate, install, adjust, paint, etc. access doors through non-accessible floor, wall, and 
ceiling finishes to allow access to all electrical junction and pull boxes, electrical devices, 
electrical equipment, etc. at all required locations whether shown or not shown on plans.  
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Electrical Contractor is responsible for determining size and location of the access doors.  
Report any conflicts to Architect/Engineer.

1.07 REVIEW
A. All work and material is subject to review at any time by the Architect/Engineer or his 

representative. If the Architect/Engineer or his representative finds material that does not 
conform to these specifications or that is not properly installed or finished, correct the 
deficiencies in a manner satisfactory to the Architect/Engineer at the Contractor’s expense.

1.08 TEMPORARY FACILITIES
A. ELECTRICAL UTILITIES

1. The Electrical Contractor shall provide temporary electrical power to the construction site 
as directed by the General Contractor.  No connections to the owner’s system shall be 
allowed without owner’s written approval.  Provide a separate utility service as required.

2. The Electrical Contractor shall provide temporary electrical power to job trailers as 
directed by the General Contractor.

3. The Electrical Contractor shall provide temporary communications to job trailers as 
directed by the General Contractor.

4. All Costs associated with temporary power, communications and utility cost shall be paid 
by to the General Contractor.

5. The Electrical Contractor shall provide temporary construction lighting as directed by the 
General Contractor to provide a safe working environment.

6. All temporary services are to be removed in their entirety prior to occupancy as directed 
by the General Contractor.

B. OFFICES
1. The Electrical Contractor must have the permission of the Owner and General Contractor 

or Construction Manager to install a temporary office/job trailer on the project site.
2. Contractor shall completely remove his temporary installations when no longer needed 

and the premises shall be completely clean, disinfected, patched, and refinished to match 
adjacent areas.

C. LADDERS AND SCAFFOLDS
1. The Electrical and Low-voltage Contractors shall provide their own ladders, scaffolds, etc. 

of substantial construction for access to their work in various portions of the building as 
may be required. When no longer needed, they shall be removed by the Contractor.

D. PROTECTION DEVICES
1. The Electrical and Low-voltage Contractors shall provide and maintain their own 

necessary barricades, fences, signal lights, etc., required by all governing authorities or 
shown on the drawings. When no longer needed, they shall be removed by the 
Contractor. 

E. TEMPORARY FIRE PROTECTION
1. The Electrical and Low-voltage Contractors shall provide all necessary first aid hand fire 

extinguishers for Class A, B, C and special hazards as may exist in his own work area 
only in accordance with good and safe practice and as required by jurisdictional safety 
authority. 

1.09 RECORD DOCUMENTS (AS-BUILT DRAWINGS)
A. See requirements regarding record documents in General Division and Division 1.
B. At beginning of work, Contractor shall set aside one complete set of drawings which shall be 

maintained as complete "As-Built" set.  Drawings shall be updated daily in neat and legible 
manner and shall not be used for any other purpose.  Drawings, specification, addenda, 
change orders, etc. shall be maintained at job site and available for review at any time.

C. Show dimensioned location and routing of all electrical work that will become permanently 
concealed, cast in concrete or buried underground.

D. Show complete routing and sizing of any significant revisions to systems shown.
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E. Show provisions for future connection, referenced to building lines or approved bench marks.
F. Provide wiring diagrams for all individual communications systems as installed.  Identify all 

components and show all wire and terminal numbers and connections.
G. At completion of project, deliver drawings to Engineer for review.

1.10 WARRANTY
A. The Contractor shall guarantee that all materials and labor installed are new and of first quality 

and that any material or labor found defective shall be replaced without cost to the Owner 
within one (1) year after substantial completion of the Contract or one (1) full season of 
heating and cooling operation, whichever is the greater.  The guarantee shall list the date of 
the beginning of the one (1) year period, which shall be the date that the Substantial 
Completion Certificate is issued.

B. Any damage to the building, caused by defective work or material of the Contractor within the 
above-mentioned period, shall be satisfactorily repaired without cost to the Owner.

C. The guarantee does not include maintenance of equipment.  The Owner shall accept full 
responsibility for proper operation and maintenance of equipment immediately upon 
substantial completion and occupancy of the building.

D. Final acceptance by the Owner will not occur until all operating instructions are mounted in 
Equipment Rooms and Operating Personnel thoroughly indoctrinated in the operation of all 
electrical equipment by the Contractor.

E. No equipment installed as part of this project shall be used for temporary heat during 
construction.

PART 2   PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A. Manufacturer’s trade names and catalog numbers listed are intended to indicate the quality of 
equipment or materials desired.  Manufacturers not listed in the specification will be 
considered substitutions and must have prior approval. 

B. See Division 01 for Substitutions Procedures. Requests for substitution are to be submitted 
sufficiently ahead of the deadline, to give ample time for examination. Prior approval request 
for substitution must indicate the specific item or items to be furnished in lieu of those 
scheduled, together with complete technical and comparative data on scheduled items and 
items proposed for substitution.

C. If the engineer approves any proposed substitution, the approved product will be listed in an 
addendum. Bidders shall not rely on approval made in any other manner.

D. Electrical equipment may be installed with manufacturer’s standard finish and color except 
where specific color, finish or choice is indicated.  If the manufacturer has no standard finish, 
equipment shall have a prime coat and two finish coats of gray enamel.

E. High altitude operation: Capacity of all equipment is to be sized and manufactured to perform 
at the elevation of the project site. If not specifically indicated in the equipment schedule or in 
the specifications provide all required accessories and equipment for proper operation at 
elevation of the project site.

F. This Contractor shall be responsible for materials and equipment installed under this contract.  
Contractor shall also be responsible for the protection of materials and equipment of others 
from damage as a result of his work.

G. Manufactured material and equipment shall be applied, installed, connected, erected, used, 
cleaned and conditioned as directed by manufacturer unless herein specified to the contrary.

H. This Contractor shall make the required arrangement with General Contractor or Construction 
Manager for the introduction into the building of equipment too large to pass through finished 
openings.
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I. Store materials and equipment indoors at the job site or, if this is not possible, store on raised 
platforms and protect from the weather by means of waterproof covers. Coverings shall permit 
circulation of air around the materials to prevent condensation of moisture.  Screen or cap 
openings in equipment to prevent the entry of vermin.

2.02 SUBSTITUTION OF MATERIALS - Where substituted equipment requires structural, architectural, 
mechanical, plumbing or electrical work that differs from basic design, cost of all changes, including 
re-design, shall be responsibility of contractor using substitution.
A. APPROVED MANUFACTURERS

1. In general, one particular manufacturer and part number or series is listed to describe 
equipment.  Equivalent equipment of other manufacturers listed for that item may be 
substituted without prior approval.  It shall be Contractor's responsibility to ensure that 
item used for bidding purposes is truly equivalent to that specified.  If it is not equivalent, 
it will be rejected at shop drawing review and Contractor shall supply specified item at his 
own cost.

2. It is understood that manufacturers listed may not actually have equivalent product to that 
specified.  If contractor/distributor has any questions regarding desired product 
characteristics and suitability of proposed substitution, he is encouraged to submit for 
prior approval.  Also, any manufacturer not listed shall be submitted for prior approval.

B. PRIOR APPROVALS
1. Manufacturers not listed in specification or on schedule for a particular item are open for 

substitution prior to bid opening only.
2. Manufacturers desiring approval shall submit catalog cuts that define quality of product 

and ability to perform as specified.  It is understood that no two manufactures use 
identical methods or make identical products.  Any and all deviations from that specified 
shall be clearly noted.

3. Submittals shall arrive at Engineer at least ten (10) days prior to bid opening.  All 
approvals will be listed in last addendum as being approved to bid.  Items substituted, but 
not listed in contract documents, will not be considered if submitted on shop drawings.

4. Approval of substitute equipment is on basis of quality only.  Materials supplier shall be 
responsible for his quotation reflecting proper selection of his particular equipment with 
regard to proper capacities, physical dimensions, requirements, intended function, finish, 
color, etc.  Engineer will not give approval to specific model numbers or check capacities, 
dimensions, or requirements.  Evaluation will be on basis of quality and equality to 
specified items.

5. Prior approval shall be obtained from engineer and no other entity (architect, owner, etc.) 
is authorized to give such approval.

C. SAMPLES
1. Where, in Engineer/Architect's opinion, product sample is required in order to determine 

appearance, quality, workmanship or operation, Contractor shall submit actual production 
samples of item in question.

2. Samples will be returned to Contractor.  Approved samples may be used.
3. All costs incurred in providing and returning samples will be Contractor's responsibility.

2.03 PRODUCT AND SYSTEM SUBMITTALS
A. Submittals will be required for each piece of equipment, material or product as noted in the 

table below. All submittal shall be submitted, reviewed and all discrepancies addressed prior 
to ordering equipment or starting work. Any equipment ordered without having first completed 
the submittal process is done at the risk of the contractor. Any work performed prior to 
completing the submittal process is done at the risk of the contractor.

B. SUBMITTAL DEFINITIONS
1. Product Data: Provide manufacturers cut sheets that include general product information 

including but not limited to: Model Number, physical data, nominal capacities, rough-in 
requirements. 
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2. Performance Data: Provide detailed performance and capacities based on project 
specific requirements including but not limited to: voltage, phase, amperage, overcurrent 
protection, conductor size, conductor material, conduit size, color temperature, color 
rendering index, life expectance, efficacy, efficiency, IP ratings, light distribution types 
and lighting control.

3. Shop Drawings: Provide detailed drawings of the equipment showing overall dimensions, 
location of electrical connection, location of anchorage points, location of electrical and 
control panels, and all operating, service and maintenance clearances.  

4. Delegated Design: Provide detailed drawings prepared and stamped by a registered 
Professional Engineer that detail pertinent design criterial, the materials and products to 
be installed and the required installation locations.

5. Wiring Diagram: Provide diagrams that identify and detail required field wiring.
6. Color Chart: Provide a physical color chart of material samples required for selection of 

equipment colors.
7. Sustainability Compliance: Provide literature that indicated a products compliance with 

LEED or Green Globes. See Division 01 for additional information and requirements. 
C. SUBMITTAL FORMATS

1. Include the following information with each submittal:
a. Project Name
b. Submittal Date
c. Name of Architect 
d. Name of Engineer
e. Name of General Contractor or Construction Manager
f. Name of Sub-Contractor
g. Name of firm or entity that prepared the submittal
h. Unique Submittal Number
i. Type of Submittal
j. Specification Section 
k. Name or Mark of equipment or material and detail or drawings reference.   

2. All Submittal with the exception of color charts or material samples shall be electronically 
transmitted PDFs.  All submittals over 8 Mb shall be setup on a share file site and access 
granted through email with folder’s link for download.

D. SUBMITTAL REQUIREMENTS
1. Submittals shall be submitted as a complete specification section. The submittal must 

include all materials and equipment for that specification section. Submittals for individual 
materials of equipment will be rejected without review. 

2. Submittals shall be complete, clearly show item used, size, dimensions, capacity, rough 
in, etc., as required for complete check and installation. Manufacturer’s literature showing 
more than one item shall be clearly marked as to which item is being furnished or it will 
be rejected and returned without review.

3. Each submittal shall be thoroughly checked by the Contractor for compliance with the 
Contract Document requirements, accuracy of dimensions, relationship to the work of 
other trades, and conformance with sound, safe practices as to erection and installation. 
Each submittal shall then bear a stamp evidencing such checking and shall show 
corrections made, if any. Submittals requiring extensive corrections shall be revised 
before submission.  Each submittal not stamped and signed by the General and Electrical 
Contractors evidencing such checking will be rejected and returned without review.

4. On each submittal, clearly indicate deviations from requirements in the Contract 
Documents, including minor variations and limitations; include relevant additional 
information and revisions, other than those requested on previous submittals. Indicate by 
highlighting on each submittal or noting on attached separate sheet.

5. Review of the shop drawings and literature by the engineer shall not relieve the 
contractor for responsibility for deviations for the drawings or specifications, nor shall it 
relieve 
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the contractor from responsibility for errors in the shop drawings or literature. It is the 
responsibility of the contractor to provide materials and equipment which meet the 
specifications and job requirements.

6. Luminaires submittals shall include dimensions, quality, distribution, color rendering 
index, color temperature, optics, photometrics, all listings (UL, DLC, Energy Star, Made in 
America, etc.), IP ratings, voltage, wattage, warranty, installation methods, control 
methods, efficacy, efficiency, diffuser options, emergency operation and any required 
accessories.  Provide IES and Revit files upon request.

E. ENGINEER'S REVIEW - Submittal review is for general design and arrangement only and 
does not relieve Contractor from any requirements of contract documents.  Submittals will not 
be checked for quantity, dimension, fit or proper technical design of manufactured equipment.  
Where product or system performance deviations have not been specifically noted in submittal 
by Contractor, Engineer's review will not relieve Contractor's responsibility to provide complete 
and satisfactory working installation of equal quality and performance to specified system.  
Ordering, manufacture, shipment or installation of equipment prior to receipt of Engineer's 
written review is strictly at Contractor's risk and all costs associated with shipping, changes, 
replacement or restocking shall be Contractor's responsibility.

2.04 SUB-CONTRACTORS - With shop drawing submittals, Contractor shall submit list of all sub-
contractors to be used for the project.

2.05 OPERATION AND MAINTENANCE MANUALS
A. Operation and Maintenance Manuals (O&M Manuals) shall contain:

1. Names and contact information for the Project Architect, Project Engineer.
2. Names and contact information for the General Contractor or Construction Manager.
3. Names and contact information for sub-contractors. 
4. Installation, maintenance and operating instructions for each piece of equipment.
5. Parts lists
6. Wiring Diagrams
7. Equipment Start-up and inspection certificates
8. Test and Balance Reports
9. Commissioning Reports
10. Copies of Equipment Warranties
11. Copies of Submittals
12. Record Drawings.
13. Training DVD’s.

B. Prior to substantial completion submit an electronic copy of the O&M manual in PDF format to 
the Architect, Engineer and Owner for Review and approval. The PDF shall be one file with an 
index and hyperlinks to each section. Individual bound PDFs without automated navigation will 
be rejected. All O&M data shall be grouped by the equipment type and ordered by the 
specification numbering. 

C. Prior to final payment a final electronic copy of the O&M manual on an archival quality DVD as 
well as two printed copies shall be furnished to the owner. Printed copies shall have 
commercial quality 8-1/2” x 11” 3-ring binders with tabbed dividers for each section.   

PART 3   EXECUTION
3.01 SITE EXAMINATION

A. Prior to submitting bid, Contractor shall visit site of proposed work and familiarize himself with 
conditions affecting work.  Allowance shall be made in bid for these conditions and no 
additional allowance shall be granted because of lack of knowledge of such conditions.

B. Contractor shall verify all measurements at building site.
3.02 CUTTING AND PATCHING

A. Obtain written permission of Architect/Engineer before cutting or piercing structural members.
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B. Sleeves through floors and walls shall be black iron pipe, flush with walls, ceilings or finished 
floors, sized to accommodate raceway.  Grout all penetrations through concrete walls or 
floors.  Holes through existing concrete and concrete block (CMU) shall be core drilled.

3.03 CLEAN-UP AND COMMISSIONING
A. DURING CONSTRUCTION - Throughout construction, keep work area reasonably neat and 

orderly by periodic clean-ups.
B. COMMISSIONING - As independent parts of construction are completed, they may be 

commissioned and utilized during construction.  See various sections for restrictions.
C. AT COMPLETION OF WORK

1. Clean equipment of dirt and debris, including interior of panels, outlet boxes, etc.  
Remove labels from and clean all fixture lenses.

2. Remove materials, scraps, etc., relative to this work and leave premises in clean and 
orderly condition.  This includes all tunnels, attics, ceiling and crawl spaces.

3. Remove all temporary facilities and restore to conditions present prior to work.
3.04 PROJECT COMPLETION AND DEMONSTRATION

A. TESTING
1. Prior to final test, all switches, panelboards, devices, and fixtures shall be in place.
2. At completion of work, or upon request from Architect/Engineer, place entire electrical 

installation, and/or any portion thereof, in operation to demonstrate satisfactory operation.
3. All electrical systems shall be free from short circuits and unintentional grounds.
4. Furnish one (1) copy of certified test results to Architect/Engineer prior to final inspection 

and include one (1) copy in each Brochure of Equipment.
B. ADJUSTMENTS

1. Make all changes necessary to balance connected electrical loads on complete system.  
Arrange for balanced conditions of circuits under connected load demands, as 
contemplated by normal working conditions.  Final load and balance test shall be 
demonstrated in presence of Architect/Engineer.

2. Immediately correct all deficiencies which are evidenced during tests and repeat tests 
until system is approved.  Do not cover or conceal electrical installations until satisfactory 
tests are made and approved.

C. FINAL WALK-THRU
1. Conduct operating tests during final inspection.  Demonstrate installation to operate 

satisfactorily in accordance with requirements of Contract Documents.  Should any 
portion of installation fail to meet requirements of Contract Documents, repair or replace 
items failing to meet requirements until items can be demonstrated to comply.

2. Have instruments available for measuring light intensities, voltage and current values and 
for demonstration of continuity, grounds, or open circuit conditions.

3. Furnish personnel to assist in taking measurements and making tests.  In event that 
systems are not complete and fully operational at time of final inspection, all costs of any 
subsequent inspections shall be borne by Contractor at no additional cost to Owner.

3.05 OWNER ORIENTATION AND TRAINING
A. GENERAL

1. The system training is intended to familiarize the Owner’s operating and maintenance 
staff with all systems requiring maintenance.  Training is to be provided after the systems 
are in place and operational, after issues noted during commissioning have been 
resolved, and before final acceptance.

2. Provide second set of training sessions for automatic control systems about 6-9 months 
after the first sessions.

3. All Training shall be videotaped and reproduced on DVD’s and given to the owner.  
Provide a copy for each O&M manual produced.

4. See Individual specification sections for additional training requirements.
B. ATTENDANCE
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1. Training is to be provided by contractor’s representatives that are familiar with the 
system’s operation and maintenance requirements.  Individual training sessions 
(modules) are to provided for each type or group of systems, separated roughly by trade 
group that will be performing maintenance on the system.

C. SCHEDULE
1. Duplicate training sessions are to be provided for each training module, so that Owner’s 

operating personnel can be split into two groups during training.  Duplicate training 
sessions to be scheduled on different days.  Length of training sessions will be 
determined by scope of training indicated below, and as coordinated with Owner after 
draft copy of training documents have been reviewed.

D. TRAINING DOCUMENTATION
1. Contractor to submit draft copy of agenda and training documents to Owner for review at 

least two weeks prior to training date.
2. Provide a copy of the following items for each person that will be attending the training 

sessions.  Coordinate required number with the Owner.
a. Training agenda.
b. Summary of new systems and existing systems affected by this project.
c. Summary of work performed under this project.
d. Control system drawings and sequences of operation.
e. List of important maintenance and trouble-shooting operations for all systems.

3. Provide minimum of 2 copies of following items:
a. Contract documents including all drawings, specifications, addendums, and change 

orders.
E. TRAINING SESSIONS

1. Assemble at location to be determined by the Owner.
2. Distribute training documentation as indicated above.
3. Provide classroom style training if required for orientation, discussion of new systems and 

existing systems affected by this project, and other issues appropriate for a classroom 
format.

4. Visit site and review locations, and perform detailed review of operation and maintenance 
requirements for current systems.

5. All training session shall be video recorded and distributed to the owner upon completion 
in DVD format, or owner desired format.  Include all training videos in the O&M manual.

END OF SECTION
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SECTION 26 0505
SELECTIVE DEMOLITION OF ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SUMMARY

A. This section describes general requirements and methods of execution relating to selective 
demolition of electrical systems.

B. Not all removal and revision work required as part of the demolition work is shown on the 
plans.  The plans are intended to indicate areas where demolition will occur and to establish 
the intent of the demolition work.  It is the Contractor's responsibility to remove all existing 
electrical raceways, wires, devices and equipment that fall within the area affected by 
demolition of the structure.

C. The Contractor shall thoroughly familiarize himself with work and local conditions under which 
the work is to be performed.  Using original design drawings and walk-through inspections, a 
concerted effort was made to place pertinent information on contract drawings.  However, due 
to nature of demo/remodel work, the Contractor must bear in mind that unforeseen conditions 
may exist, and shall thoroughly inspect work area prior to his bid.  The Contractor shall include 
in his bid any incidental items which may be required to provide complete demolition and 
rework associated systems in adjacent areas where no demolition is occurring.

PART 2  PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A. Provide materials in accordance with applicable sections in these specifications where:
1. Additional conduit, fittings, conductors, etc., are required for re-connection of circuits that 

extend beyond the demolition area.
2. Devices or equipment need to be temporarily or permanently relocated.
3. Portions of the remaining structure need to be patched or resurfaced.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify field measurements and circuiting arrangements as shown on Drawings.
B. Verify that raceways, wiring and equipment being demo'ed only serve facilities in the 

designated demolition area.
C. Examine existing light fixtures being removed to verify if ballasts contain PCB's.

3.02 PREPARATION
A. Provide temporary wiring and connections to maintain existing systems in service during 

construction.  When work must be performed on energized equipment or circuits, use 
personnel experienced in such operations and follow the safe working practice requirements 
of NFPA 70E.

B. PRE-DEMOLITION MEETING - Participate in a pre-demolition meeting at the project site with 
Owner and all affected stakeholders.
1. Inspect and discuss the condition of construction to be selectively demolished. 
2. Review all asbestos reports and plan electrical demo work to comply with report findings.
3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid 
delays. 

4. Review and coordinate requirements of work performed by other trades. 
5. Review areas where existing construction is to remain and requires protection. 
6. Review procedures to be followed when critical systems are inadvertently interrupted.  

The Contractor shall be responsible for the coordination required with Owner prior to 
device/system removal to ensure systems that must remain operational are not 
compromised during the demolition process.
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C. SURVEY OF EXISTING CONDITIONS - Record existing conditions by use of preconstruction 
photographs or video.
1. Inventory and record the condition of items to be removed and salvaged.   Provide 

photographs or video of conditions that might be misconstrued as damage caused by 
salvage operations. 

2. Before selective demolition or removal of existing building elements that will be 
reproduced or duplicated in final Work, make permanent record of measurements, 
materials, and construction details required to make exact reproduction.

D. EXISTING ELECTRICAL SERVICE
1. Make provisions to maintain existing power system in service until new system is 

complete and ready for use.
2. Disable the power system only to make switchovers and connections.
3. Obtain permission from the Owner and the Architect/Engineer at least [48] hours prior to 

partially or completely disabling the system.
4. Minimize the duration of any outages.
5. If required, make temporary connections to maintain service in areas adjacent to the 

demolition work area.
E. EXISTING FIRE ALARM SYSTEM

1. Maintain existing system in service until new system is accepted.
2. Disable system only to make switchovers and connections
3. Obtain permission from the Owner and the Architect/Engineer at least [48] hours prior to 

partially or completely disabling the fire alarm system.
4. Minimize the duration of any outages and maintain a fire watch throughout the outage 

duration.
5. If required, make temporary connections to maintain service in areas adjacent to the 

demolition work area.
3.03 COORDINATION

A. The Contractor is responsible for providing and coordinating phased activities and 
construction methods that minimize disruption to facility operations.  Ensure that any portion of 
systems or devices to remain continue to be complete and operational.  Equipment and 
devices shall not be removed or reconfigured until coordinated with owner.

B. The Contractor shall coordinate interfaces to existing systems that are being demolished in 
order to minimize disruption to the existing systems operations.  Coordinate all utility service 
and system outages with the Owner's Representative, the Architect/Engineer and the local 
Utility Company as applicable.

C. Demolition and remodel shall be done quickly so as to not hinder other trades.
D. Refer to demolition drawings, new drawings and site drawings to coordinate demolition and 

remodel efforts.  Notify Architect/Engineer of any discrepancies.
3.04 EXISTING SERVICES/SYSTEMS TO REMAIN - Maintain services/systems indicated to remain 

and protect them against damage.
A. Comply with requirements for existing services/systems interruptions.
B. When temporary bypass systems are installed, test and get approval from Engineer before 

proceeding with demolition of existing systems.
C. For existing equipment cabinets with active components in them, provide an air tight dust seal 

around the cabinet and circulate cooling air with a portable air conditioning unit or other means 
to ensure equipment does not overheat.

3.05 DEMOLITION
A. Revise electrical connections as required to remove all equipment and items listed herein or 

shown on plans.  Demolish and remove existing construction only to the extent required by 
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new construction and as indicated. Use methods required to complete the Work within 
limitations of governing regulations

B. Remove all electrical devices from walls, floors and ceilings that are to be demolished or 
moved.  This includes but is not limited to:
1. Abandoned panelboards and distribution equipment along with the conduits and wires 

that constitute their feeders.
2. Starters, disconnects and other devices and equipment serving utilization equipment that 

is being removed.
3. Light fixtures including brackets, stems, hangers, and other accessories.
4. Switches, outlets, horns, bells, intercom stations, clocks, etc.

C. Remove abandoned outlets if conduit and wiring servicing them is abandoned and removed.  
Provide blank cover for any abandoned boxes which are noted on the plans as not removed.

D. Remove conduit to point where it no longer interferes with construction and is concealed.  For 
conduit buried in concrete or CMU walls, cut conduit off flush with floor and plug conduit.

E. If certain conduits and boxes are abandoned but not scheduled for removal, they shall be 
shown on the "As Built Drawings".

F. If the plans specifically call for conduits that are routed through the demolition area, and are to 
remain, provide supplemental support to meet the requirements in:
1. Section 26 0529 "Hangers and Supports for Electrical Systems."
2. Section 26 0533 "Raceways and Boxes for Electrical Systems."
3. Section 26 0548.16 "Seismic Controls for Electrical Systems."

G. Remove all conductors back to source (panelboard or last live device).  Remove all 
abandoned communications and security systems cable from origin to destination (do not 
abandon in place UNO).

H. Contractor shall give Owner option to keep demo’ed electrical items of his choice.  Contractor 
is responsible for disposal of all remaining electrical items.

I. Contractor shall be responsible for disposal of all removed lamps and ballasts.  Ballasts may 
contain PCB's and lamps may contain Mercury.  These shall be disposed of according to 
environmental regulations.

J. Provide revised typed circuit directory in panelboards that have circuits removed.
K. Repair adjacent construction and finishes damaged during demolition and extension work.
L. Maintain access to existing electrical installations that remain active.  Modify installation or 

provide access panel as appropriate.
M. 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 any openings to remain. 

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

O. Do not use cutting torches until work area is cleared of flammable materials.  At concealed 
spaces, such as duct and pipe interiors, verify condition and contents of hidden space before 
starting flame-cutting operations.  Maintain fire watch and/or portable fire suppression devices 
during flame-cutting operations. 

P. Maintain adequate ventilation when using cutting torches. 
Q. Locate selective demolition equipment and remove debris and materials so as not to impose 

excessive loads on supporting walls, floors, or framing. 
R. Dispose of demolished items and materials promptly.
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3.06 RELOCATION OF EXISTING EQUIPMENT
A. Equipment to be relocated shall be serviced, modified and repaired as necessary to place it in 

good working order and to satisfaction of Architect/Engineer.
B. Pack or crate items after cleaning and repairing.  Identify contents of containers. 
C. Protect items from damage during transport and storage. 
D. Reinstall items in locations indicated.  Comply with installation requirements for new materials 

and equipment.  Provide connections, supports, and miscellaneous materials necessary to 
make the item functional for use at its new location.

E. Equipment shall be tested in the new location and proper function demonstrated.
3.07 DISPOSAL OF DEMOLISHED MATERIALS

A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, 
or otherwise indicated to remain Owner's property, remove demolished materials from Project 
site and legally dispose of them in an EPA-approved landfill.
1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent.
B. Burning: Do not burn demolished materials.
C. Disposal: Transport demolished materials off Owner's property and legally dispose of them.

3.08 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by demolition 

operations.  Return adjacent areas to condition existing before demolition operations began.
B. The contractor shall be required, on a daily basis, to dispose of any demolished material not 

required to be returned to the Owner.  All materials shall be transported off of the Owner’s 
property at the expense of the Contractor.

C. At the end of each work day or shift, the Contractor shall be required to clean up the work area 
and remove all construction debris such that the site is clean and usable without hazard to 
workers.

END OF SECTION



Metolius Elementary 
School Upgrades

Low-Voltage Electrical Power
Conductors and Cables 220000 - 126 0519 - 1

SECTION 26 0519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Copper building wire rated 600 V or less.
2. Metal-clad cable, Type MC, rated 600 V or less.
3. Connectors, splices, and terminations rated 600 V and less.

B. Related Requirements:
1. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.
1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.
PART 2   PRODUCTS
2.01 COPPER BUILDING WIRE

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with 
an overall insulation layer or jacket, or both, rated 600 V or less.

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. Alcan Products Corporation; Alcan Cable Division.
2. Alpha Wire Company.
3. Belden Inc.
4. Cerro Wire LLC.
5. Encore Wire Corporation.
6. General Cable Technologies Corporation.
7. Okonite Company.
8. Service Wire Co.
9. Southwire Incorporated.
10. WESCO

C. Standards:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and use.
2. RoHS compliant.
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide."
D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 

for stranded conductors.
E. Conductor Insulation:

1.  Type USE-2 and Type SE: Comply with UL 854.
2. Type THHN and Type THWN-2: Comply with UL 83.
3. Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
4. Type XHHW-2: Comply with UL 44.

2.02 METAL-CLAD CABLE, TYPE MC
A. Description: A factory assembly of one or more current-carrying insulated conductors in an 

overall metallic sheath.
B. Approved for lighting whips 6’ or less only.
C. Approved for installation into existing walls.
D. 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:

http://www.specagent.com/LookUp/?uid=123456817811&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836323&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836324&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836326&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802855&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802857&mf=04&src=wd
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1. AFC Cable Systems.
2. Alpha Wire Company.
3. Belden Inc.
4. Encore Wire Corporation.
5. General Cable Technologies Corporation.
6. Okonite Conpany.
7. Service Wire Co.
8. Southwire Incorporated.
9. WESCO

E. Standards:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and use.
2. Comply with UL 1569.

F. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire 
and Cable Marking and Application Guide."

G. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 
for stranded conductors.

H. Ground Conductor: Insulated.
I. Conductor Insulation:

1. Type TFN/THHN/THWN-2: Comply with UL 83.
J. Armor: Steel, interlocked.
K. Jacket: PVC applied over armor for mechanical connection or wet/damp environments

2.03 CONNECTORS AND SPLICES
A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, 

type, and class for application and service indicated; listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and use.

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. 3M Electrical Products
2. AFC Cable Systems, Inc.
3. Gardner Bender.
4. Hubbell Power Systems, Inc.
5. Ideal Industries, Inc.
6. Ilsco; a branch of Bardes Corporation.
7. NSi Industries LLC.
8. O-Z/Gedney; a brand of the EGS Electrical Group.
9. Service Wire Co.
10. TE Connectivity Ltd.
11. Thomas and Betts Corp

PART 3   EXECUTION
3.01 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders and Branch Circuits: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 
AWG and larger.

3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS

A. Feeders: Type THHN/THWN-2, single conductors in raceway.
B. Branch Circuits: Type THHN/THWN-2, single conductors in raceway.

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

http://www.specagent.com/LookUp/?uid=123456817811&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836323&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836324&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836326&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802855&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802857&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802858&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836326&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836327&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836328&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836329&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817813&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802860&mf=04&src=wd
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B. Complete raceway installation between conductor and cable termination points according to 
Section 26 0533 "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 26 0529 "Hangers and Supports for Electrical Systems."
G. Provide a dedicated neutral conductor for each 120 V branch circuit.

3.04 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 and that 
possess equivalent or better mechanical strength and insulation ratings than unspliced 
conductors.

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

A. Identify and color-code conductors and cables according to Section 26 0553 "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.

3.06 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 

with requirements in Section 26 0544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling."

3.07 FIRESTOPPING
A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 

original fire-resistance rating of assembly.
END OF SECTION
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SECTION 26 0526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. RATIONALE – Grounding provides the foundation to the entire electrical system.  This system 

is designed to:
B. Protect personnel.
C. Minimize damage to equipment and property in the event of high fault current situations,
D. Improve overall electrical system reliability, and
E. Minimize the effects of transient overvoltages.
F. Section includes grounding and bonding systems and equipment.
G. Section includes grounding and bonding systems and equipment, plus the following special 

applications:
1. Underground distribution grounding.
2. Foundation steel electrodes.

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

1.04 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Plans showing dimensioned as-built locations of grounding features 

specified in "Field Quality Control" Article.
1. Ground rods

B. Qualification Data: For testing agency and testing agency's field supervisor.
C. Field quality-control reports.
D. Photographs of ground rod installation prior to burial.
E. Photographs of Cadweld connections to rebar and building steel.
F. Photographs of connection to water service and all bonding jumpers.
G. Certified test results from ground resistance measurements.

PART 2  PRODUCTS
2.01 SYSTEM DESCRIPTION

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

B. Comply with UL 467 for grounding and bonding materials and equipment.
2.02 CONDUCTORS

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

B. Equipment and wiring device grounding conductor shall be as follows:
1. Bare copper or have green insulation of same type as circuit conductors (larger wires may 

be permanently marked with green).
2. Properly sized in accordance with the NEC.

C. Bare Copper Conductors:
1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.
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4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in diameter.
5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
D. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100 

mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart. 
Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and 
shall be Lexan or PVC, impulse tested at 5000 V.

2.03 CONNECTORS
A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 

which used and for specific types, sizes, and combinations of conductors and other items 
connected.

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at 
least two bolts.
1. Pipe Connectors:  Clamp type, sized for pipe.

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

D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar.

E. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, 
tin-plated or silicon bronze bolts.

F. Cable-to-Cable Connectors: Compression type, copper or copper alloy.
G. Conduit Hubs: Mechanical type, terminal with threaded hub.
H. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt.
I. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw.
J. Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-stud 

lengths, capable of single and double conductor connections.
K. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw.
L. Straps: Solid copper, copper lugs. Rated for 600 A.
M. Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal one-piece clamp.
N. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.
O. Water Pipe Clamps:

1. Mechanical type, two pieces with zinc-plated bolts.
a. Material: Die-cast zinc alloy.
b. Listed for direct burial.

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

PART 3  EXECUTION
3.01 APPLICATIONS

A. Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded conductors for 
No. 8 AWG and larger unless otherwise indicated.

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2/0 AWG 
minimum.
1. Bury at least 24 inches (600 mm) below grade.



Metolius Elementary 
School Upgrades

Grounding and Bonding for 
Electrical Systems 220000 - 326 0526 - 3

C. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and 
elsewhere as indicated.
1. Install bus horizontally, on insulated spacers 2 inches (50 mm) minimum from wall, 6 

inches (150 mm) above finished floor unless otherwise indicated.
D. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated.
3. Connections to Ground Rods at Test Wells: Bolted connectors.
4. Connections to Structural Steel: Welded connectors.
5. Any threaded bolt connectors shall be torqued in accordance with manufacturer’s 

guidelines.
3.02 GROUNDING AT THE SERVICE

A. Equipment grounding conductors and grounding electrode conductors shall be connected to 
the ground bus. Install a main bonding jumper between the neutral and ground buses.

3.03 EQUIPMENT GROUNDING
A. Install insulated equipment grounding conductors with all feeders and branch circuits.  Do not 

rely on conduit for the grounding path.
B. Multiple circuits sharing a raceway may share a single grounding conductor if all of the 

following requirements are met:
1. All circuits originate in the same panel.
2. No more than three single pole circuits may share a ground conductor.
3. Size the ground conductor for the largest circuit.

C. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70:
1. Feeders and branch circuits.
2. Lighting circuits.
3. Receptacle circuits.
4. Single-phase motor and appliance branch circuits.
5. Three-phase motor and appliance branch circuits.
6. Flexible raceway runs.
7. Armored and metal-clad cable runs.

D. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, 
humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct 
and connected metallic piping.

3.04 INSTALLATION
A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 

indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage.

B. Grounding and Bonding for Piping:
1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from 

building's main service equipment, or grounding bus, to main metal water service 
entrances to building. Connect grounding conductors to main metal water service pipes; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of 
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or 
sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water 
meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment shutoff 
valve.
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C. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond 
across flexible duct connections to achieve continuity.  Size bonding conductors and jumpers in 
accordance with NEC 250.122, using the rating of the circuit that is likely to energize the ducts.

D. Structural Steel: When available, bond structural steel to grounding electrode system, 
according to NFPA 70.

3.05 FIELD QUALITY CONTROL
A. Perform tests and inspections.
B. Tests and Inspections:

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

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

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, and at individual 
ground rods. Make tests at ground rods before any conductors are connected.
a. Measure ground resistance no fewer than two full days after last trace of precipitation 

and without soil being moistened by any means other than natural drainage or 
seepage and without chemical treatment or other artificial means of reducing natural 
ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.
4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 

assembly, and other grounding electrodes. Identify each by letter in alphabetical order, 
and key to the record of tests and observations. Include the number of rods driven and 
their depth at each location, and include observations of weather and other phenomena 
that may affect test results. Describe measures taken to improve test results.

C. Grounding system will be considered defective if it does not pass tests and inspections.
D. Prepare test and inspection reports.
E. Report measured ground resistances that exceed 25 ohms to ground.
F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify 

Architect promptly and include recommendations to reduce ground resistance.
END OF SECTION
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SECTION 26 0529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SUMMARY

A. Section Includes:
1. Steel slotted support systems.
2. Conduit and cable support devices.
3. Support for conductors in vertical conduit.
4. Structural steel for fabricated supports and restraints.
5. Mounting, anchoring, and attachment components, including powder-actuated fasteners, 

mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and 
hanger rods.

6. Fabricated metal equipment support assemblies.
B. Related Requirements:

1. Section 26 0548.16 "Seismic Controls for Electrical Systems" for products and installation 
requirements necessary for compliance with seismic criteria.

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

1.03 INFORMATIONAL SUBMITTALS
A. Seismic Qualification Data: Certificates, for hangers and supports for electrical equipment and 

systems, accessories, and components, from manufacturer.
1.04 COORDINATION

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified together with concrete Specifications.

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.
PART 2  PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Hangers and supports shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7.
1. The term "withstand" means "the supported equipment and systems will remain in place 

without separation of any parts when subjected to the seismic forces specified and the 
supported equipment and systems will be fully operational after the seismic event."

2.02 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-

inch- (10-mm-) diameter holes at a maximum of 8 inches (200 mm) o.c. in at least one surface.
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. Allied Tube & Conduit; a part of Atkore International.
b. B-line, an Eaton business.
c. ERICO International Corporation.
d. Flex-Strut Inc.
e. Gripple Inc.
f. G-Strut.
g. Thomas & Betts Corporation; A Member of the ABB Group.
h. Unistrut; Part of Atkore International.

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
3. Material for Channel, Fittings, and Accessories: Galvanized steel.
4. Channel Width: Selected for applicable load criteria.
5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
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6. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 
applied according to MFMA-4.

7. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4.

8. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping.

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

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for nonarmored 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 made of malleable 
iron.

D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, 
shapes, and bars; black and galvanized.

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 hardened portland cement 

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type 18 units and comply with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for 
attached structural element.

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

2.03 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions 

of supported equipment.
PART 3  EXECUTION
3.01 APPLICATION

A. Comply with the following standards for application and installation requirements of hangers 
and supports, except where requirements on Drawings or in this Section are stricter:
1. NECA 1.
2. NECA 101

B. Comply with requirements for firestopping materials and installation for penetrations through 
fire-rated walls, ceilings, and assemblies.

C. Comply with requirements for raceways and boxes specified in Section 26 0533 "Raceways 
and Boxes for Electrical Systems."

D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for 
EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in 
diameter.

E. 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.
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F. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems 
above suspended ceilings, and for fastening raceways to trapeze supports.

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

article.
B. Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC and RMC 

may be supported by openings through structure members, according to NFPA 70.
C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 

will be adequate to carry present and future static loads within specified loading limits. Minimum 
static design load used for strength determination shall be weight of supported components 
plus 200 lb (90 kg).

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code:
1. To Wood: Fasten with lag screws or through bolts.
2. To New Concrete: Bolt to concrete inserts.
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units.
4. To Existing Concrete: Expansion anchor fasteners.
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) 
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches (100 mm) thick.

6. To Steel: Beam clamps (MSS SP-58,Type 19, 21, 23, 25, or 27), complying with 
MSS SP-69.

7. To Light Steel: Sheet metal screws.
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that comply with seismic-restraint strength and anchorage requirements.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars.

3.03 INSTALLATION OF FABRICATED METAL SUPPORTS
A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor electrical materials and equipment.
B. Field Welding: Comply with AWS D1.1/D1.1M.

3.04 CONCRETE BASES
A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in 

both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters 
from edge of the base.

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.   
C. Anchor equipment to concrete base.

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

END OF SECTION
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SECTION 26 0533
RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Metal conduits and fittings.
2. Nonmetallic conduits and fittings.
3. Metal wireways and auxiliary gutters.
4. Surface raceways.
5. Boxes, enclosures, and cabinets.
6. Handholes and boxes for exterior underground cabling.

1.02 ACTION SUBMITTALS
A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets.
1.03 INFORMATIONAL SUBMITTALS

A. Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and their 
mounting provisions, including those for internal components, from manufacturer.

PART 2  PRODUCTS
2.01 METAL CONDUITS AND FITTINGS

A. Metal Conduit:
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. Allied Tube & Conduit; a part of Atkore International.
b. Electri-Flex Company.
c. O-Z/Gedney; a brand of Emerson Industrial Automation.
d. Patriot Aluminum Products, LLC.
e. Perma-Cote.
f. Picoma Industries, Inc.
g. Plasti-Bond.
h. Republic Conduit.
i. Southwire Company.
j. Thomas & Betts Corporation; A Member of the ABB Group.
k. Western Tube and Conduit Corporation.

2. 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.

3. GRC: Comply with ANSI C80.1 and UL 6.
4. IMC: Comply with ANSI C80.6 and UL 1242.
5. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

a. Comply with NEMA RN 1.
b. Coating Thickness: 0.040 inch, minimum.

6. EMT: Comply with ANSI C80.3 and UL 797.
7. FMC: Comply with UL 1; zinc-coated steel.
8. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

B. Metal Fittings: Comply with NEMA FB 1 and UL 514B.
1. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application.
2. Fittings, General: Listed and labeled for type of conduit, location, and use.
3. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and 

NFPA 70.
4. Fittings for EMT:
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a. Material: Steel.
b. Type: Setscrew.

5. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for 
environmental conditions where installed, and including flexible external bonding jumper.

6. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with 
overlapping sleeves protecting threaded joints.

C. 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.

2.02 NONMETALLIC CONDUITS AND FITTINGS
A. Nonmetallic Conduit:

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. Arnco Corporation.
b. CANTEX INC.
c. CertainTeed Corporation.
d. Champion Fiberglass, Inc.
e. Condux International, Inc.
f. Electri-Flex Company.
g. FRE Composites.
h. Kraloy.
i. Lamson & Sessions.
j. Niedax Inc.
k. RACO; Hubbell.
l. Thomas & Betts Corporation; A Member of the ABB Group.

B. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and application.
1. RNC: Type EPC-40-PVC or Type EPC-80-PVC, complying with NEMA TC 2 and UL 651 

unless otherwise indicated.
2. LFNC: Comply with UL 1660.
3. Rigid HDPE:  Comply with UL 651A.
4. Continuous HDPE:  Comply with UL 651B.

C. Nonmetallic Fittings:
1. Fittings, General: Listed and labeled for type of conduit, location, and use.
2. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and 

material.
3. Fittings for LFNC: Comply with UL 514B.
4. Solvents and Adhesives: As recommended by conduit manufacturer.

2.03 STANDARD CONDUIT SEALS
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. American Polywater Corporation
2. Dura-Line, Inc.
3. FS3, Inc.

B. Description: Sealing compound for use in underground conduit to prevent water and gas 
infiltration in non-classified locations.
1. Semi-permanent, re-enterable seal.
2. Compatible with PVC, rigid steel, EMT, IMC, fiberglass and polyethylene conduits.
3. Keeps water, acids, greases, gases, insects, rodents, etc., out of the conduit.
4. Two-part high-expansion urethane foam with 98% closed cell content.
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5. Cured compressive strength of 300 lbs. (ASTM D790), tensile strength of 250 lbs. (ASTM 
D1623), and flexural strength of 450 lbs. (ASTM D790) and temperature range of -20⁰ to 
200⁰F.

6. Cured sealant will be capable of holding 10 psi water pressure continuously.
7. Meets NEC requirements for raceway seals per Articles 225.27, 230.8 and 300.5
8. FST™ Sealant or equivalent.

2.04 METAL WIREWAYS AND AUXILIARY GUTTERS
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. B-line, an Eaton business.
2. Hoffman; a brand of Pentair Equipment Protection.
3. MonoSystems, Inc.

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1, Type 3R, Type 4 or 
Type 12 unless otherwise indicated, and sized according to NFPA 70.
1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application.
C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, 

hold-down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

D. Wireway Covers:  Screw-cover type unless otherwise indicated.
E. Finish:  Manufacturer's standard enamel finish.

2.05 J-HOOKS
A. Description: Prefabricated sheet metal cable supports for low-voltage cables (lighting controls).
B. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
1. Eaton, B-line.
2. Panduit Corp.
3. Wiremold / Legrand.

C. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and 
application.

2.06 BOXES, ENCLOSURES, AND CABINETS
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. Crouse-Hinds, an Eaton business.
2. Erickson Electrical Equipment Company.
3. Hoffman; a brand of Pentair Equipment Protection.
4. Hubbell Incorporated.
5. Hubbell Incorporated; Wiring Device-Kellems.
6. Milbank Manufacturing Co.
7. MonoSystems, Inc.
8. Oldcastle Enclosure Solutions.
9. O-Z/Gedney; a brand of Emerson Industrial Automation.
10. RACO; Hubbell.
11. Stahlin Non-Metallic Enclosures.
12. Thomas & Betts Corporation; A Member of the ABB Group.

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

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with 

gasketed cover.
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http://www.specagent.com/Lookup?ulid=12517
http://www.specagent.com/Lookup?uid=123457067039
http://www.specagent.com/Lookup?uid=123457067040
http://www.specagent.com/Lookup?ulid=1754
http://www.specagent.com/Lookup?uid=123457081584
http://www.specagent.com/Lookup?uid=123457081579
http://www.specagent.com/Lookup?uid=123457081585
http://www.specagent.com/Lookup?uid=123457081590
http://www.specagent.com/Lookup?uid=123457081594
http://www.specagent.com/Lookup?uid=123457081582
http://www.specagent.com/Lookup?uid=123457081583
http://www.specagent.com/Lookup?uid=123457081589
http://www.specagent.com/Lookup?uid=123457081586
http://www.specagent.com/Lookup?uid=123457081587
http://www.specagent.com/Lookup?uid=123457081588
http://www.specagent.com/Lookup?uid=123457081577
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E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.
F. Metal Floor Boxes.  See drawings for differing floor box requirements based on location, floor 

material and box use.
1. All floor boxes shall be:

a. Fully adjustable.
b. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked 

for intended location and application.
2. Specific conditions include:

a. Concrete floors (3" min. pour depth) - 4-gang floor box with corrosion resistant 
coating for on-grade use and up to 2" conduit feed.

b. Raised access floors - 4-gang floor box for up to 2" conduit feed.
c. Fire rated poke-through floor box for elevated concrete slabs:

1) Small - 3" diameter core.
2) Large - 8" diameter for up to 2" conduit feed.

d. Flush, round single surface floor box for concrete floors with up to 1" conduit feed.
e. Tombstone pedestal floor box with 1" conduit feed.

3. Include all interior box dividers, flanges, mounting hardware, wiring devices, faceplates, 
etc. to provide complete floor box outlet in accordance with drawings.

G. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb 
(23 kg). Outlet boxes designed for attachment of luminaires weighing more than 50 lb (23 kg) 
shall be listed and marked for the maximum allowable weight.

H. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 lb 
(32 kg).
1. Listing and labeling: Paddle fan outlet boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

I. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
J. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast 

aluminum with gasketed cover.
K. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box.
L. Device Box Dimensions: 4 inches square by 2-1/8 inches deep with single gang mud ring 

unless device(s) requires otherwise.
M. Gangable boxes are allowed for 6-gang or larger.
N. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1, Type 3R, Type 4 or 

Type 12 with continuous-hinge cover with flush latch unless otherwise indicated.
1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures: Plastic.
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

O. Cabinets:
1. NEMA 250, Type 1, Type 3R or Type 12 galvanized-steel box with removable interior 

panel and removable front, finished inside and out with manufacturer's standard enamel.
2. Hinged door in front cover with flush latch and concealed hinge.
3. Key latch to match panelboards.
4. Metal barriers to separate wiring of different systems and voltage.
5. Accessory feet where required for freestanding equipment.
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application.
2.07 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A. General Requirements for Handholes and Boxes:
1. Boxes and handholes for use in underground systems shall be designed and identified as 

defined in NFPA 70, for intended location and application.
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2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 
combination of the two.
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. Armorcast Products Company.
b. NewBasis.
c. Oldcastle Enclosure Solutions.
d. Oldcastle Precast, Inc.
e. Quazite (Hubbell).

2. Standard: Comply with ANSI/SCTE 77.
3. Load Ratings:

a. Tier 5 for non-traffic areas and sidewalk applications with a safety factor for 
occasional non-deliberate vehicular traffic.

b. Tier 15 for driveway, parking lot, and off-road applications subject to occasional non-
deliberate heavy vehicular traffic.

c. AASHTO H-20 for roadways and other deliberate vehicular traffic applications.
4. Configuration: Designed for flush burial with open bottom unless otherwise indicated.
5. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure and handhole location.
6. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
7. Cover Legend: Molded lettering, "ELECTRIC" or “COM” as indicated on drawings.
8. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts 

for secure, fixed installation in enclosure wall.
PART 3  EXECUTION
3.01 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed Conduit: GRC.
2. Concealed Conduit, Aboveground: EMT.
3. Underground Conduit: RNC, Type EPC-40-PVCin fine bedded trench.
4. Under roadways and paved or concrete walkways:  Type EPC-80-PVC in fine bedded 

trench.
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC.
6. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B. Indoors: Apply raceway products as specified below unless otherwise indicated.
1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed, Not Subject to Severe Physical Damage: EMT.
3. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the 

following:
a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
c. Mechanical rooms.
d. Gymnasiums.
e. Commercial garages (up to 48” AFF).

4. Concealed in Ceilings and Interior Walls and Partitions: EMT or as specified in Section 
26 0519, “Low-Voltage Electrical Power Conductors and Cables”.

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations.

6. Damp or Wet Locations: GRC.

http://www.specagent.com/Lookup?ulid=1755
http://www.specagent.com/Lookup?uid=123457081595
http://www.specagent.com/Lookup?uid=123457081597
http://www.specagent.com/Lookup?uid=123457081596
http://www.specagent.com/Lookup?uid=123457081600
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7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 nonmetallic in 
institutional and commercial kitchens and damp or wet locations. 

8. Concealed in CMU block wall: Type EPC-40-PVC.
C. Minimum Raceway Size: 1 inch trade size for telecom/data and 3/4 inch trade size for all other 

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

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

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type 
of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing 
conduits and fittings. Use sealant recommended by fitting manufacturer and apply in 
thickness and number of coats recommended by manufacturer.

3. EMT: Use setscrew, steel fittings. Comply with NEMA FB 2.10.
4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20.
E. Install surface raceways only where specifically indicated on Drawings.
F. Install nonmetallic conduit or tubing for protecting bare grounding conductors.
G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C).

3.02 LOW VOLTAGE CABLE INSTALLATION
A. Any low voltage cables in exposed or finished areas shall be in raceway.
B. In accordance with NEC 300.11 and NEC 800.24, any low voltage cables installed in 

accessible ceilings without conduit, including lighting control cables, shall be as follows:
1. Cables shall not be draped over air ducts, pipes, or conduits, shall not rest on the ceiling 

grid or tiles, and shall not use ceiling grid support wires or rods.
2. Cables shall be supported using j-hooks at intervals not to exceed 48”. J-hooks shall be 

attached to the structure with dedicated support wires, and a j-hook shall be installed at 
each change in cabling direction.

3. Written approval shall be obtained from the IT designer prior to any use of 
communications system cable/ladder tray or j-hooks. Wherever cable tray or 
communication system j-hooks are used, the lighting controls cabling shall be bundled 
with cable ties. Any non-metallic cable ties used to bundle the cables shall be plenum 
rated.

3.03 INSTALLATION
A. Comply with requirements in Section 26 0529 "Hangers and Supports for Electrical Systems" 

for hangers and supports.
B. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 

on Drawings or in this article are stricter. 
C. Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 

number of floors.
D. Do not install raceways or electrical items on any "explosion-relief" walls or rotating equipment.
E. Do not fasten conduits onto the bottom side of a metal deck roof.
F. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. 

Install horizontal raceway runs above water and steam piping.
G. Whenever routed in parallel, maintain 12” minimum separation between communications 

conduits and power conduits. Where these conduits must intersect, cross at 90 degrees.
H. Comply with requirements in Section 26 0529 "Hangers and Supports for Electrical Systems" 

for hangers and supports.
I. 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 of changes 
in direction.
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J. Make bends in raceway using large-radius preformed ells. Field bending shall be according to 
NFPA 70 minimum radii requirements. Use only equipment specifically designed for material 
and size involved.

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

L. Support conduit within 12 inches of enclosures to which attached.
M. Raceways Below Slab:

1. Conduits are permitted under the slab in the base material only (not within the concrete 
slab).

2. All routing must be approved by the structural engineer prior to rough-in.
3. Arrange stub-ups so that curved portions of bends are not visible above finished slab.
4. Change from RNC, Type EPC-40-PVC to PVC Coated GRC bend and thru slab stub 

before rising above floor.
N. Stub-ups to Above Recessed Ceilings:

1. Use EMT for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure.
O. 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.

P. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly.

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

R. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install 
locknuts hand tight plus 1/4 turn more.

S. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings 
in the locknut area prior to assembling conduit to enclosure to assure a continuous ground 
path.

T. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, use roll 
cutter or a guide to make cut straight and perpendicular to the length.

U. 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 trade size and insulated throat metal 
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated 
throat metal grounding bushings on service conduits.

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

W. Surface Raceways:
1. Install surface raceway with a minimum 2-inch radius control at bend points.
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight raceway section. 
Support surface raceway according to manufacturer's written instructions. Tape and glue 
are not acceptable support methods.

X. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.

Y. Standard Conduit Seals:
1. Install devices to seal raceway interiors at accessible locations. Locate seals so no 

fittings or boxes are between the seal and the following changes of environments. Seal 
the interior of all raceways at the following points:
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a. Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces.

b. Where an underground service raceway enters a building or structure.
c. Conduit extending from interior to exterior of building.
d. Conduit extending into pressurized duct and equipment.
e. Conduit extending into pressurized zones that are automatically controlled to 

maintain different pressure set points.
f. Where otherwise required by NFPA 70.

Z. Expansion-Joint Fittings:
1. Install in each run of aboveground RNC that is located where environmental temperature 

change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 
25 feet (7.6 m).

2. Install type and quantity of fittings that accommodate temperature change listed for each 
of the following locations:
a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) 

temperature change.
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature 

change.
c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F (70 

deg C) temperature change.
d. Attics: 135 deg F (75 deg C) temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per degree F of temperature change for PVC conduits.

4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints.

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement.

AA. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of 
flexible conduit for recessed and semi-recessed luminaires, equipment subject to vibration, 
noise transmission, or movement; and for transformers and motors.
1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

BB. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually 
indicated, give priority to ADA requirements. Install boxes with height measured to center of 
box unless otherwise indicated.

CC.Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a 
raintight connection between the box and cover plate or the supported equipment and box.

DD.Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel.

EE. Locate boxes so that cover or plate will not span different building finishes.
FF. Support boxes of three gangs or more from more than one side by spanning two framing 

members or mounting on brackets specifically designed for the purpose.
GG. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 

conduits.
3.04 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:
1. Excavation

a. Excavate trenches to indicated depths.
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b. Excavate trenches to uniform widths to provide 12 inches on each side of conduits.  
Excavate trench walls vertically from trench bottom to 12 inches higher than top of 
conduits UNO.

c. Excavate trenches sufficiently wide to maintain 12” minimum separation between 
communications conduits and all power conduits.

d. Excavate and shape trench bottoms to provide uniform bearing and support of 
conduits.  Shape subgrade to provide continuous support for joints, fittings, and 
bodies of conduits.  Remove projecting stones and sharp objects along trench 
subgrade.  Excavate trenches 6 inches deeper than elevation required in rock or 
other unyielding bearing material to allow for bedding course.

e. Trenches in Tree- and Plant-Protection Zones:
1) Hand-excavate to indicated lines, cross sections, elevations, and subgrades. 

Use narrow-tine spading forks to comb soil and expose roots. Do not break, 
tear, or chop exposed roots. Do not use mechanical equipment that rips, 
tears, or pulls roots.

2) Do not cut main lateral roots or taproots; cut only smaller roots that interfere 
with installation of utilities.

2. Initial Backfill
a. Place backfill on subgrades free of mud, frost, snow, or ice.
b. Place and compact bedding course on trench bottoms.  Shape bedding course to 

provide continuous support for joints, fittings, and bodies of conduits.
3. Install manufactured duct elbows for stub-up at poles and equipment and at building 

entrances through floor unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout length of elbow.

4. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through floor.
a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 

coupling with 3 inches of concrete for a minimum of 12 inches on each side of the 
coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 
penetrate building foundations, extend steel conduit horizontally a minimum of 
60 inches from edge of foundation or equipment base.  Install insulated grounding 
bushings on terminations at equipment.

5. Backfill - 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.  
a. Trenches under Footings: Backfill trenches excavated under footings and within 18 

inches of bottom of footings with satisfactory soil; fill with concrete to elevation of 
bottom of footings.

b. Trenches under Roadways: Provide 4-inch thick, concrete-base slab support for 
conduits less than 30 inches below surface of roadways.  After installing and 
testing, completely encase piping or conduit in a minimum of 4 inches of concrete 
before backfilling or placing roadway subbase course.

c. Initial Backfill: Place and compact initial backfill of subbase material, free of particles 
larger than 1 inch in any dimension, to a height of 12 inches over the conduits.  
Carefully compact initial backfill under conduit haunches and compact evenly up 
on both sides and along the full length of conduit to avoid damage or displacement 
of piping or conduit.  Coordinate backfilling with utilities testing.

d. After placing controlled backfill to within 12 inches of finished grade, make final 
conduit connection at end of run and complete backfilling with normal compaction.

6. Underground Warning Tape: Comply with requirements in Section 26 0553 "Identification 
for Electrical Systems."

7. Compaction - Firmly hand tamp backfill around conduit to provide maximum supporting 
strength. Coordinate all requirements with site civil specifications. Prior to commencing 
work. the more stringent requirement shall take precedence. 
a. Compact each layer of initial and final backfill soil material at 95 percent. 
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3.05 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 

connecting conduits to minimize bends and deflections required for proper entrances.
B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded 

from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed 
earth.

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of 
other enclosures 1 inch above finished grade.

D. Where required, field-cut openings for conduits according to enclosure manufacturer's written 
instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes for 
terminating fittings to be used, and seal around penetrations after fittings are installed.

3.06 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 

with requirements in Section 26 0544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling."

3.07 FIRESTOPPING
A. Install firestopping at penetrations of fire-rated floor and wall assemblies. 

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

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

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer.

END OF SECTION
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SECTION 26 0544
SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
2. Sleeve-seal systems.
3. Sleeve-seal fittings.
4. Grout.
5. Silicone sealants.

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

PART 2   PRODUCTS
2.01 SLEEVES

A. Wall Sleeves:
1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 

plain ends.
B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 

sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal 
joint, with tabs for screw-fastening the sleeve to the board.

C. Sleeves for Rectangular Openings:
1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and 
with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 
mm).

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one 
or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5 
mm).

2.02 SLEEVE-SEAL SYSTEMS
A. Description: Modular sealing device, designed for field assembly, to fill annular space between 

sleeve and raceway or cable.
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. Advance Products & Systems, Inc.
b. CALPICO, Inc.
c. Metraflex Company (The).
d. Pipeline Seal and Insulator, Inc.
e. Proco Products, Inc.
f. 3M

2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include 
type and number required for pipe material and size of pipe.

3. Pressure Plates: Stainless Steel.
4. Connecting Bolts and Nuts: Stainless Steel of length required to secure pressure plates 

to sealing elements.
2.03 SLEEVE-SEAL FITTINGS

A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in 
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to 
match piping OD.

http://www.specagent.com/Lookup?ulid=1890
http://www.specagent.com/Lookup?uid=123457034128
http://www.specagent.com/Lookup?uid=123457034130
http://www.specagent.com/Lookup?uid=123457034131
http://www.specagent.com/Lookup?uid=123457034129
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2.04 GROUT
A. Description: Non-shrink; recommended for interior and exterior sealing openings in non-fire-

rated walls or floors.
B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 

hydraulic-cement grout.
C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
D. Packaging: Premixed and factory packaged.

2.05 SILICONE SEALANTS
A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of 

grade indicated below.
1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 

surfaces that are not fire rated.
B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 

and cure in place to produce a flexible, non-shrinking foam.
PART 3   EXECUTION
3.01 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A. Comply with NECA 1.
B. Comply with NEMA VE 2 for cable tray and cable penetrations.
C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 

Floors and Walls:
1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint.

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 
between sleeve and wall so no voids remain. Tool exposed surfaces smooth; 
protect material while curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and 

raceway or cable unless sleeve seal is to be installed, unless seismic criteria require 
different clearance.

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush 
with both surfaces of walls. Deburr after cutting.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches (50 mm) 
above finished floor level. Install sleeves during erection of floors.

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 

opening.
2. Seal space outside of sleeves with approved joint compound for gypsum board 

assemblies.
E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible 

boot-type flashing units applied in coordination with roofing work, and in accordance with roof 
system manufacturer's warranty requirements.

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals.

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves 
to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for 
installing sleeve-seal system.
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3.02 SLEEVE-SEAL-SYSTEM INSTALLATION
A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 

entries into building.
B. Install type and number of sealing elements recommended by manufacturer for raceway or 

cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal.

3.03 SLEEVE-SEAL-FITTING INSTALLATION
A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 

walls. Position waterstop flange to be centered in concrete slab or wall.
C. Secure nailing flanges to concrete forms.
D. Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION
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SECTION 26 0548.16
SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Restraint channel bracings.
2. Restraint cables.
3. Seismic-restraint accessories.
4. Mechanical anchor bolts.

PART 2   Retain references to WIND only if there is equipment, pole lights, etc. that will be 
installed outside.
2.01 ACTION SUBMITTALS

A. Delegated-Design Submittal: For each seismic-restraint device.
1. Include design calculations and details for selecting seismic restraints complying with 

performance requirements, design criteria, and analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation.

2. Design Calculations: Calculate static and dynamic loading caused by equipment weight, 
operation, and seismic forces required to select seismic restraints and for designing 
vibration isolation bases.
a. Coordinate design calculations with wind load calculations required for equipment 

mounted outdoors. Comply with requirements in other Sections for equipment 
mounted outdoors.

3. Seismic Restraint Details:
a. Design Analysis: To support selection and arrangement of seismic restraints. 

Include calculations of combined tensile and shear loads.
b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the 

restrained items and to the structure. Show attachment locations, methods, and 
spacings. Identify components, list their strengths, and indicate directions and 
values of forces transmitted to the structure during seismic events. Indicate 
association with vibration isolation devices.

c. Coordinate seismic-restraint and vibration isolation details with wind-restraint details 
required for equipment mounted outdoors. Comply with requirements in other 
Sections for equipment mounted outdoors.

d. In lieu of design analysis and details, preapproval documentation by OSHPD, ICC-
ES or another agency acceptable to authorities having jurisdiction are acceptable.

2.02 QUALITY ASSURANCE
A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 

more stringent.
B. Seismic-restraint devices shall have horizontal and vertical load testing and analysis. They shall 

bear anchorage preapproval from OSHPD in addition to preapproval, showing maximum 
seismic-restraint ratings, by ICC-ES or another agency acceptable to authorities having 
jurisdiction. Ratings based on independent testing are preferred to ratings based on 
calculations. If preapproved ratings are not available, submittals based on independent testing 
are preferred. Calculations (including combining shear and tensile loads) that support seismic-
restraint designs must be signed and sealed by a qualified professional engineer.

C. Comply with NFPA 70.
PART 3   PRODUCTS
3.01 PERFORMANCE REQUIREMENTS

A. Seismic-Restraint Loading:
1. Design seismic restraints for components for seismic design forces defined in Chapter 13 

of ASCE 7-10.
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a. Building Risk Category: III.
b. Design Spectral Response Acceleration at Short Periods, SDS = 0.377.
c. Component Importance Factor, IP = 1.0 for electrical equipment except for 

components required for life-safety purposes after an earthquake such as egress 
lighting and fire alarm control panel where IP = 1.5.

d. Component Response Modification Factor, RP: See Table 13.6-1 of ASCE 7-10
e. Component Amplification Factor, aP: See Table 13.6-1 of ASCE 7-10

3.02 RESTRAINT CHANNEL BRACINGS
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. Atkore Unistrut
2. B-line, an Eaton business.
3. Hilti, Inc.
4. Mason Industries, Inc.

B. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel 
channels with accessories for attachment to braced component at one end and to building 
structure at the other end, with other matching components, and with corrosion-resistant 
coating; rated in tension, compression, and torsion forces.

3.03 RESTRAINT CABLES
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. Gripple Inc.
2. Kinetics Noise Control, Inc.
3. Vibration & Seismic Technologies, LLC.
4. Vibration Mountings & Controls, Inc.

B. Restraint Cables: ASTM A 603 galvanized steel cables. End connections made of steel 
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; 
with a minimum of two clamping bolts for cable engagement.

3.04 SEISMIC-RESTRAINT ACCESSORIES
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. Atkore Unistrut
2. B-line, an Eaton business.
3. Kinetics Noise Control, Inc.
4. Mason Industries, Inc.

B. Hanger-Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod.

C. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers 
to rigid channel bracings and restraint cables.

D. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid 
equipment mountings and matched to type and size of anchor bolts and studs.

E. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene 
elements and steel sleeves designed for rigid equipment mountings and matched to type and 
size of attachment devices used.

F. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face.

3.05 MECHANICAL ANCHOR BOLTS
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. B-line, an Eaton business.
2. Hilti, Inc.

http://www.specagent.com/Lookup?ulid=9103
http://www.specagent.com/Lookup?uid=123457076423
http://www.specagent.com/Lookup?uid=123457076424
http://www.specagent.com/Lookup?uid=123457076425
http://www.specagent.com/Lookup?ulid=9104
http://www.specagent.com/Lookup?uid=123457103648
http://www.specagent.com/Lookup?uid=123457076428
http://www.specagent.com/Lookup?uid=123457076429
http://www.specagent.com/Lookup?ulid=9105
http://www.specagent.com/Lookup?uid=123457076432
http://www.specagent.com/Lookup?uid=123457076433
http://www.specagent.com/Lookup?uid=123457076434
http://www.specagent.com/Lookup?ulid=9106
http://www.specagent.com/Lookup?uid=123457076436
http://www.specagent.com/Lookup?uid=123457076437
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3. Kinetics Noise Control, Inc.
4. Mason Industries, Inc.

B. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel 
for interior applications and stainless steel for exterior applications. Select anchor bolts with 
strength required for anchor and as tested according to ASTM E 488.

PART 4   EXECUTION
4.01 APPLICATIONS

A. Multiple Raceways or Cables: Secure raceways and cables to trapeze member with clamps 
complying with delegated design submittal requirements.

B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings 
to receive them and where required to prevent buckling of hanger rods caused by seismic 
forces.

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

4.02 SEISMIC-RESTRAINT DEVICE INSTALLATION
A. Coordinate the location of embedded connection hardware with supported equipment 

attachment and mounting points and with requirements for concrete reinforcement and 
formwork.

B. Equipment and Hanger Restraints:
1. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance 

between anchor and adjacent surface exceeds 0.125 inch (3.2 mm).
C. Install cables so they do not bend across edges of adjacent equipment or building structure.
D. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 

resilient media where equipment or equipment-mounting channels are attached to wall.
E. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at 

flanges of beams, at upper truss chords of bar joists, or at concrete members.
F. Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors. Locate and avoid prestressed tendons, electrical and telecommunications 
conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened.

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to 
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole 
and progressing toward the surface in such a manner as to avoid introduction of air 
pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications.
4.03 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways 
where they cross seismic joints, where adjacent sections or branches are supported by 
different structural elements, and where connection is terminated to equipment that is anchored 
to a different structural element from the one supporting them as they approach equipment.

END OF SECTION

http://www.specagent.com/Lookup?uid=123457076438
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SECTION 26 0553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Color and legend requirements for raceways, conductors, and warning labels and signs.
2. Tapes and stencils.
3. Signs.
4. Cable ties.

PART 2  PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Comply with ASME A13.1.
B. Comply with NFPA 70.
C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
D. Comply with ANSI Z535.4 for safety signs and labels.
E. Comply with NFPA 70E requirements for arc-flash warning labels.
F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 

used by label printers, shall comply with UL 969.
2.02 COLOR AND LEGEND REQUIREMENTS

A. Raceways and Cables Carrying Circuits within Buildings.  Identify the covers of each junction 
and pull box of the following systems with paint as follows:
1. Battery or Generator Backed up Emergency System: Orange
2. Fire Detection and Alarm System: Red
3. Systems with voltage greater than 600V: Yellow
4. Direct current systems (Solar PV system): Green
5. Affix label with black letters on color noted above indicating voltage and system or 

service type.
B. Conductor Color-Coding for Phase and Voltage-Level Identification, 600 V or Less: Use colors 

listed below for ungrounded service, feeder and branch-circuit conductors.
1. Utilize factory applied, colored insulation for No. 8 AWG and smaller.
2. If Authority Having Jurisdiction permits, for sizes larger than No. 8 AWG, where 

conductors with factory colored insulation are not commonly available, colored non-aging, 
plastic tape may be field applied.  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.

3. Colors for Three-Phase Wye, 208/120V Circuits:
a. Phase A: Black.
b. Phase B: Red.
c. Phase C: Blue.
d. Neutral:  White.

4. Color for Equipment Grounds: Bare copper or Green.
C. Warning Label Colors:

1. Identify system voltage with black letters on an orange background.
D. Warning labels and signs shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES."
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2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT 
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES (915 MM)."

3. Arc Flash Warning: “WARNING – KEEP CLEAR.  RISK OF ELECTRIC SHOCK OR ARC 
FLASH.  PPE REQUIRED.”.

E. Equipment Identification Labels:
1. Black letters on a white field, or white letters on a black field.
2. Include equipment designation and circuit.
3. Exterior equipment labels shall have a rivet or screw mounted label on the exterior door. 
4. 1” minimum height letters for service disconnect and emergency shut-off switches.
5. 1/2" minimum height letters for panelboards, switchboards, relay enclosures and 

transformers.
6. 1/4" minimum height letters for disconnect switches and motor starters.
7. 1/8” minimum height letters for device coverplates (where required).

2.03 TAPES AND STENCILS
A. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils 

(0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide; compounded for outdoor use.
B. Floor Marking Tape: 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, 

with yellow and black stripes and clear vinyl overlay.
C. Underground-Line Warning Tape:

1. Tape:
a. Recommended by manufacturer for the method of installation and suitable to 

identify and locate underground electrical and communications utility lines.
b. Printing on tape shall be permanent and shall not be damaged by burial operations.
c. Tape material and ink shall be chemically inert and not subject to degradation when 

exposed to acids, alkalis, and other destructive substances commonly found in soils.
2. Color and Printing:

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and 
ANSI Z535.5.

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE”.
c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE”.
3. Type:

a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a 
solid aluminum-foil core, and a clear protective film that allows inspection of the 
continuity of the conductive core; bright colored, continuous-printed on one side with 
the inscription of the utility, compounded for direct-burial service.

b. Width: 3 inches (75 mm).
c. Overall Thickness: 5 mils (0.125 mm).
d. Foil Core Thickness: 0.35 mil (0.00889 mm).
e. Weight: 28 lb/1000 sq. ft. (13.7 kg/100 sq. m).
f. Tensile according to ASTM D 882: 70 lbf (311.3 N) and 4600 psi (31.7 MPa).

2.04 SIGNS
A. Baked-Enamel Signs:

1. Preprinted aluminum signs, high-intensity reflective, punched or drilled for fasteners, with 
colors, legend, and size required for application.

2. 1/4-inch (6.4-mm) grommets in corners for mounting.
3. Nominal Size: 7 by 10 inches (180 by 250 mm).

B. Laminated Acrylic or Melamine Plastic Signs:
1. Engraved legend.
2. Thickness:

a. For signs up to 20 sq. in. (129 sq. cm), minimum 1/16 inch (1.6 mm) thick.
b. For signs larger than 20 sq. in. (129 sq. cm), 1/8 inch (3.2 mm) thick.
c. Engraved legend with black letters on white face
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d. Punched or drilled for mechanical fasteners with 1/4-inch (6.4-mm) grommets in 
corners for mounting.

e. Framed with mitered acrylic molding and arranged for attachment at applicable 
equipment.

2.05 CABLE TIES
A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and 

Type 6/6 nylon.
1. Minimum Width: 3/16 inch (5 mm).
2. Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 12,000 psi (82.7 

MPa).
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4. Color: Black, except where used for color-coding.

B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, 
self-extinguishing, one piece, self-locking, and Type 6/6 nylon.
1. Minimum Width: 3/16 inch (5 mm).
2. Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 12,000 psi (82.7 

MPa).
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4. Color: Black.

C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.
1. Minimum Width: 3/16 inch (5 mm).
2. Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 7000 psi (48.2 MPa).
3. UL 94 Flame Rating: 94V-0.
4. Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C).
5. Color: Black.

2.06 MISCELLANEOUS IDENTIFICATION PRODUCTS
A. Paint: Comply with requirements in painting Sections for paint materials and application 

requirements. Retain paint system applicable for surface material and location (exterior or 
interior).

B. 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
3.01 COORDINATION

A. Verify and coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent 
designations throughout Project.

B. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation 
and maintenance manual.

C. Coordinate installation of identifying devices with location of access panels and doors.
D. Install identifying devices before installing acoustical ceilings and similar concealment.

3.02 INSTALLATION
A. Verify identity of each item before installing identification products.
B. Apply identification devices to surfaces that require finish after completing finish work.
C. Install signs with approved legend to facilitate proper identification, operation, and maintenance 

of electrical systems and connected items.
D. Self-Adhesive Identification Products: Before applying electrical identification products, clean 

substrates of substances that could impair bond, using materials and methods recommended 
by manufacturer of identification product.
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E. Self-Adhesive Identification Products used on the exterior of the building: Before applying 
electrical identification products, clean substrates of substances that could impair bond, using 
materials and methods recommended by manufacturer of identification product. Labels shall 
have a rivet or screw mounted on each side of the label, located on the exterior door. 

F. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for 
viewing from the floor.

G. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written 
instructions.

H. Underground Line Warning Tape:
1. During backfilling of trenches, install continuous underground-line warning tape directly 

above cable or raceway at 6 to 8 inches (150 to 200 mm) below finished grade. Use 
multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches (400 mm) overall.

2. Install underground-line warning tape for direct-buried cables and cables in raceways.
I. Laminated Acrylic or Melamine Plastic Signs:

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

J. Cable Ties: General purpose, for attaching tags, except as listed below:
1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

3.03 IDENTIFICATION SCHEDULE
A. Install identification materials and devices at locations for most convenient viewing without 

interference with operation and maintenance of equipment. Install access doors or panels to 
provide view of identifying devices.

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, 
and locations of high visibility. Identify by system and circuit designation.

C. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each 
junction and pull box of the following systems with self-adhesive labels containing the wiring 
system legend and system voltage. System legends shall be as follows:
1. "EMERGENCY POWER."
2. "FIRE ALARM."
3. "HIGH VOLTAGE."
4. “DIRECT CURRENT.”

D. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes, 
manholes, and handholes, use write-on tags with the conductor or cable designation, origin, 
and destination.

E. Control-Circuit Conductor Termination Identification: For identification at terminations, provide 
self-adhesive wraparound labels with the conductor designation.

F. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source.
G. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 

signal connections.
1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 

pull points.  Identify by system and circuit designation.
2. Use system of marker tape designations that is uniform and consistent with system used 

by manufacturer for factory-installed connections.
3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 

Operation and Maintenance Manual.
H. Locations of Underground Lines: Underground-line warning tape for power, lighting, 

communication, and control wiring and optical-fiber cable.
I. Workspace Indication: Apply floor marking tape to finished surfaces. Show working clearances 

in the direction of access to live parts. Workspace shall comply with NFPA 70 and 
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29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards and 
similar equipment in finished spaces.

J. Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded 
conductors.

K. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive equipment labels.
1. Apply to exterior of door, cover, or other access.
2. For equipment with multiple power or control sources, apply to door or cover of 

equipment, including, but not limited to, the following:
a. Power-transfer switches.
b. Controls with external control power connections.

L. Arc Flash Warning Labeling: Self-adhesive labels.
M. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 

maintenance of electrical systems and items to which they connect.  Install instruction signs 
with approved legend where instructions are needed for system or equipment operation.

N. Emergency Operating Instruction Signs: Self-adhesive labels, Laminated acrylic or melamine 
plastic signs with white legend on a red background with minimum 3/8-inch- (10-mm-) high 
letters for emergency instructions at equipment used for power transfer and load shedding.

O. Equipment Identification Labels:
1. Indoor Equipment: Engraved, laminated acrylic or melamine plastic label.
2. Outdoor Equipment: Engraved, Laminated acrylic or melamine label.
3. Equipment to Be Labeled:

a. Panelboards/Switchboards:
1) Label shall be self-adhesive, engraved, laminated acrylic or melamine. Label 

shall include: Panelboard/switchboard name, voltage, amperage, number of 
phases and wires, source and available fault current with date calculated.

2) Typewritten directory of circuits in the location provided by panelboard 
manufacturer.  Spares shall be filled in by hand with pencil.

3) On main distribution panel door / switchboard front provide a laminated one-line 
diagram of the electrical system and all panel configurations.

b. Enclosures and electrical cabinets.
c. Access doors and panels for concealed electrical items.
d. Battery racks.
e. Wiring devices: See specification section “Wiring Devices”.

END OF SECTION
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SECTION 26 2416
PANELBOARDS

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

1.02 RELATED SECTIONS
A. Section 26 2813 – Fuses
B. Section 26 4313 - Surge Protection for Low-Voltage Electrical Power Circuits

1.03 DEFINITIONS
A. OCPD: Overcurrent protective device.
B. MCCB: Molded-case circuit breaker.
C. SPD: Surge protective device.
D. NRTL: Nationally Recognized Testing Laboratory.

1.04 ACTION SUBMITTALS
A. Product Data: For each type of panelboard, overcurrent protective device, surge protection 

device, ground-fault protector, accessory, and component.
B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.
2. Detail enclosure types including mounting and anchorage, environmental protection, 

knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
3. Detail bus configuration, current, and voltage ratings.
4. Short-circuit current rating of panelboards and all individual overcurrent protective 

devices.
5. Current limitation curves and time-current coordination curves for each type and rating of 

overcurrent protective device.
6. Time-current coordination curves for each type and rating of overcurrent protective 

device included in panelboards. 
7. Schematic and wiring diagrams for power, signal, and control wiring.

1.05 INFORMATIONAL SUBMITTALS
A. Panelboard schedules for installation in panelboards.
B. Seismic Qualification Data: Certificates, for panelboards, overcurrent protective devices, 

accessories, and components, from manufacturer.
1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation.
2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements.
1.06 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.
1. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices.
2. Field settings for all adjustable overcurrent protective devices.

B. Record of performance testing for ground fault breakers in accordance with NEC 230.95(C).
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1.07 MAINTENANCE MATERIAL SUBMITTALS
A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents.
1. Keys: Two (2) spares for each type of panelboard cabinet lock.

1.08 QUALITY ASSURANCE
A. Installer Qualifications: Workers qualified as defined in NEMA PB 1.1 and trained in electrical 

safety as required by NFPA 70E.
1.09 FIELD CONDITIONS

A. Environmental Limitations:
1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet 

work in spaces is complete and dry, work above panelboards is complete, and temporary 
HVAC system is operating and maintaining ambient temperature and humidity conditions 
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated:
a. Ambient Temperature: Not exceeding 23 deg F (minus 5 deg C) to plus 104 deg F 

(plus 40 deg C).
b. Altitude not exceeding 6600 feet (2000 m).

B. Service Conditions: NEMA PB 1.1, usual service conditions, as noted above.
1.10 COORDINATION

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, ductwork, encumbrances to workspace clearance requirements and adjacent 
surfaces. Maintain required workspace clearances and required clearances for equipment 
access doors and panels in accordance with NEC 110.26.

1.11 WARRANTY
A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards enclosures, 

buswork, overcurrent protective devices, accessories that fail in materials or workmanship 
within specified warranty period.
1. Panelboard Warranty Period: 12 months from date of Substantial Completion.

PART 2   PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Seismic Requirements: Fabricate and test panelboards according to IEEE 344 to withstand 
seismic forces defined in Section 26 0548.16 "Seismic Controls for Electrical Systems."
1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event."

2.02 PANELBOARDS COMMON REQUIREMENTS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
1. Square D by Schneider Electric.
2. Eaton Cutler-Hammer.
3. ABB/General Electric Company.
4. Siemens Corporation.

B. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and 
accessories from single source from single manufacturer.

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and other items. 
Comply with indicated maximum dimensions.

http://www.specagent.com/LookUp/?uid=123456817994&mf=04&src=wd
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D. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Section 26 0548.16 "Seismic Controls for Electrical Systems."

E. 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.

F. Comply with NEMA PB 1.
G. Comply with NFPA 70.
H. Enclosures: Flush and Surface-mounted (as noted on plans), dead-front cabinets.

1. Rated for environmental conditions at installed location.
a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
b. Outdoor Locations: NEMA 250, Type 3R.
c. Kitchen or Wash-Down Areas: NEMA 250, Type 4X, stainless steel.
d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: 

NEMA 250, Type 12.
2. Mounting Height: 84 inches to top of enclosure (so that maximum height of highest 

breaker is 79 inches maximum).
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match 

box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and 
shall have no exposed hardware.

4. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged 
trim cover. Trims shall cover all live parts and shall have no exposed hardware.

I. Incoming Mains Location: Top or Bottom as determined by Contractor, based on field 
conditions, UNO.

J. Phase, Neutral, and Ground Buses: Hard-drawn copper (98 percent conductivity), or tin-plated 
aluminum.

K. Conductor Connectors: Suitable for use with conductor material, quantity and sizes. Refer to 
the Feeder Schedule on the contract documents.
1. Material: Hard-drawn copper (98 percent conductivity), or tin-plated aluminum.
2. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in the 

panelboard.
3. Ground Lugs and Bus - Configured Terminators: Mechanical type, with a lug on the bar 

for each pole in the panelboard.
L. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having 

jurisdiction for use as service equipment with one or more main service disconnecting and 
overcurrent protective devices.

M. Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and 
necessary appurtenances required for future installation of devices.

N. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit 
current available at terminals. Assembly listed by an NRTL for 100 percent interrupting 
capacity.

2.03 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
A. All OCPDs shall be fully rated for available fault current. No series rating will be allowed.
B. Manufacturers – Breakers shall be manufactured by the same manufacturer as the panelboard 

in which they are installed.
C. Branch Overcurrent Protective Devices - Bolt-on circuit breakers or plug-in circuit breakers 

where individual positive-locking device requires mechanical release for removal. Replaceable 
without disturbing adjacent units.

2.04 CIRCUIT BREAKERS
A. General requirements
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1. Breakers shall meet current NEMA and UL specifications as applicable to frame size, 
standard rating and interrupting capability.

2. Breakers shall be one-, two-, or three-pole as scheduled, operate manually for normal 
ON-OFF switching and automatically under overload and short circuit conditions.

3. The operating handle shall open and close all poles simultaneously on multi-pole 
breakers. The operating mechanism shall be trip-free so that contacts cannot be held 
closed against abnormal overcurrent or short circuit conditions. Do not use single-pole 
circuit breakers with handle ties where multi-pole breakers are indicated on the panel 
schedule or where required for poly-phase loads.

4. Breakers shall be of the type noted on panel schedule (shunt-trip, GFCI, arc-fault, etc.) or 
as required by the equipment being provided.

5. Breakers noted as GFI protected for equipment shall have a 30mA or greater trip.
6. Breakers noted as GFI protected for personnel shall have a 6mA trip.
7. A control transformer with primary and secondary fusing shall be provided as required for 

control of shunt-trip breakers.
B. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to meet 

available fault currents.
1. Molded case circuit breakers shall be bolt-on type only and suitable for individual as well 

as panelboard mounting. No breakers designated "plug-on" type allowed unless 
specifically noted on plans.

2. Thermal-Magnetic Circuit Breakers:
a. Inverse time-current element for low-level overloads.
b. Instantaneous magnetic trip element for short circuits.
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

3. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

4. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings (LSIG):
a. Instantaneous trip.
b. Long- and short-time pickup levels.
c. Long- and short-time adjustments.
d. Ground-fault pickup level, time delay, and I squared t response.

5. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less 
than NEMA FU 1, RK-5.

6. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault 
protection (6-mA trip).

7. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip).
8. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-

pole configuration.
9. Sub-feed Circuit Breakers: Vertically mounted.
10. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.
b. Breaker handle indicates tripped status.
c. UL listed for reverse connection without restrictive line or load ratings.
d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor 

materials.
e. Application Listing: Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and HID lighting circuits.
f. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
g. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in 

on or off position.
h. Handle Clamp: Loose attachment, for holding circuit-breaker handle in ‘on’ position.

2.05 SURGE PROTECTION DEVICES
A. Refer to Section 26 4313; Surge Protection for Low-Voltage Electrical Power Circuits.
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2.06 DISTRIBUTION PANELBOARDS
A. Design is generally based on the Square D, I-Line panelboard.
B. Panelboards: NEMA PB 1, distribution type.
C. Doors: Secured with vault-type latch with tumbler lock; keyed alike.

1. For doors more than 36 inches (914 mm) high, provide two latches, keyed alike.
D. Mains: As noted on drawings.
E. Branch OCPDs: Bolt-on or plug-in circuit breakers where individual positive-locking device 

requires mechanical release for removal.
2.07 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
B. Mains: As noted on drawings.
C. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing 

adjacent units.
D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
E. Column-Type Panelboards: Single row of overcurrent devices with narrow gutter extension and 

overhead junction box equipped with ground and neutral terminal buses.
2.08 IDENTIFICATION

A. Service Equipment Label: NRTL labeled for use as service equipment for switchboards (as 
applicable) with one or more service disconnecting and overcurrent protective devices.

B. Breaker Labels - Faceplate shall list current rating, UL and IEC certification standards, and AIC 
rating.

PART 3   EXECUTION
3.01 EXAMINATION

A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.
B. Examine panelboards before installation. Reject panelboards that are damaged or rusted or 

have been subjected to water saturation.
C. Examine elements and surfaces to receive panelboards for compliance with installation 

tolerances and other conditions affecting performance of the Work.
D. Examine all OCPDs before installation. Reject any that are moisture damaged or physically 

damaged.
E. Examine utilization equipment nameplates and installation instructions. Install OCPDs of sizes 

and with characteristics appropriate for each piece of equipment.
F. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION
A. Comply with NECA 1.
B. Install panelboards and accessories according to NEMA PB 1.1.
C. Comply with mounting and anchoring requirements specified in Section 26 0548.16 "Seismic 

Controls for Electrical Systems."
D. Mount top of enclosure (standard panelboards or ADA dwelling unit panelboards) in 

accordance with mounting heights noted in paragraph 2.2 above.
E. Mount panelboard cabinet plumb and rigid without distortion of box.
F. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back 

box.
G. Install filler plates in unused spaces.
H. Install overcurrent protective devices and controllers not already factory installed.
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1. Set field-adjustable, circuit-breaker trip ranges.
I. Make grounding connections and bond neutral for services and separately derived systems to 

ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, 
and connections to separate ground bars.

J. Ground fault breaker settings.
1. Set GF Trip Pickup at 0.5 for all Main and Branch GF breakers, UNO.
2. Set GF Trip Delay to 0.1 for the Main breaker and to 0 or OFF for all Branch GF 

breakers, UNO.
3. Set GF Trip Slope to 0 for all Main and Branch GF breakers, UNO.

K. Spare conduit stub-outs at recessed panels
1. In the following paragraphs, accessible is defined as being arranged so that an 

appropriately dressed person, 6'-2" tall, weighing 250 pounds, may approach the area in 
question with tools and products necessary for the work intended, and may then position 
himself/herself to properly and safely perform the task to be accomplished, without 
disassembly or damage to the surrounding installation.

2. All spare conduits shall be terminated in locations where they are accessible from a 
crawlspace, attic, or by ladder in areas that have t-grid ceilings. They shall be terminated 
away from equipment, ducts or pipes that would obstruct access.

3. Stub four (4) 1-inch empty conduits from panelboard into accessible ceiling space above 
the panel, or a space designated to be ceiling space in the future.

4. Where applicable, stub four (4) 1-inch empty conduits into accessible floor space or 
accessible ceiling space on the level below.

L. Arrange conductors in gutters into groups and bundle and wrap with wire ties.
M. Panelboards shall not be used as pull-boxes for any wiring that does not terminate in that 

panelboard.
3.03 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs 
complying with requirements in Section 26 0553 "Identification for Electrical Systems."

B. Circuit Directory: Directory card inside panelboard door, mounted in transparent card holder. 
Indicate installed circuit loads; incorporate Owner's final room designations. Obtain approval 
before installing. Handwritten directories are not acceptable. Install directory inside panelboard 
door.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 
for identification specified in Section 26 0553 "Identification for Electrical Systems." Include: 
Panel name, voltage, amperage, number of phases and wires, source and available fault 
current with date calculated.

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate 
complying with requirements for identification specified in Section 26 0553 "Identification for 
Electrical Systems."

E. Install warning signs/labels complying with requirements in Section 26 0553 "Identification for 
Electrical Systems" identifying source of remote circuit.

F. On main distribution panel door provide a laminated one-line diagram of the electrical system 
and all panel configurations.

3.04 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:

1. Acceptance:
a. Test insulation resistance for each panelboard bus, component, connecting supply, 

feeder, and control circuit. Open control and metering circuits within the panelboard, 
and remove neutral connection to surge protection and other electronic devices prior 
to insulation test. Reconnect after test.

b. Test continuity of each circuit.
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2. Test ground-fault protection of equipment for service equipment per NFPA 70.
3. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest.
4. Test and adjust controls, remote monitoring, and safeties. Replace any damaged and 

malfunctioning controls and equipment.
5. Test and demonstrate proper function of all GFCI, AFCI and shunt-trip breakers.

B. Panelboards will be considered defective if they do not pass tests and inspections.
C. Prepare test and inspection reports, including a certified report that identifies panelboards 

included and that describes scanning results, with comparisons of the two scans. Include 
notation of deficiencies detected, remedial action taken, and observations after remedial action.

3.05 DEMONSTRATION
A. Train Owner's maintenance personnel:

1. To adjust, operate, and maintain panelboards, overcurrent protective devices, 
instrumentation, and accessories.

2. How to set and reset arc fault reduction switches for maintenance.
END OF SECTION
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SECTION 26 2726
WIRING DEVICES

PART 1  GENERAL
1.01 SUMMARY

A. Section Includes:
1. Straight-blade convenience receptacles.
2. GFCI receptacles.
3. Toggle switches.
4. Wall plates.
5. Finishes.

1.02 RELATED DOCUMENTS
A. Refer to Section 26 0923 “Lighting Control Devices” for occupancy/vacancy sensors, daylight 

sensors, low-voltage lighting control panels and devices, room controllers, etc.
1.03 DEFINITIONS

A. Abbreviations of Manufacturers' Names:
1. Cooper: Copper Wiring Devices; Division of Cooper Industries, Inc.
2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems.
3. Leviton: Leviton Mfg. Company, Inc.
4. P&S: Pass & Seymour/Legrand.

1.04 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Dimmer switch and LED lamp manufacturers’ literature showing compatibility between the two.

1.05 CLOSEOUT SUBMITTALS
A. Operation and maintenance data.

PART 2  PRODUCTS
2.01 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 for Owner-Furnished Equipment:

1. Receptacles: Match plug configurations including wire count, poles, twistlock, etc.
D. Source Limitations: Obtain each type of wiring device and associated wall plate from single 

source from single manufacturer.
2.02 STRAIGHT-BLADE RECEPTACLES

A. Tamper-Resistant Convenience Receptacles, 125V, 20A: 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; TR5362 (duplex), TR5362CH (half-controlled duplex).
b. Hubbell; HBL5362TR (duplex), HBL5362C1TR (half-controlled duplex).
c. Leviton; 5362-SG (duplex), 5362-1P (half-controlled duplex)
d. P&S; TR5362 (duplex), TR5362CH (half-controlled duplex)

2.03 GFCI RECEPTACLES
A. General Description:

1. 125V, 20A, straight blade, non-feed-through type.
2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 Class A, 

and FS W-C-596.

http://www.specagent.com/LookUp/?ulid=2850&mf=04&src=wd
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3. Include indicator light that shows when the GFCI has malfunctioned and no longer 
provides proper GFCI protection.

4. Self-testing:
a. Automatic test initiates within 5 seconds of power availability to the line or load 

terminals and repeats at least every 3 hours.
b. If auto-monitoring detects a problem, GFCI will trip with the inability to reset.

B. Tamper-Resistant, Duplex GFCI Convenience Receptacles, 125V, 20A:
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; TRVGF20.
b. Hubbell; GFRTRST20.
c. Leviton; GFTR2-KW.
d. P&S; 2097TR.

C. Weather Resistant, Self-Testing, Duplex GFCI Receptacles, 125V, 20A:
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; WRSGF20.
b. Hubbell; GFTWRST20.
c. Leviton; GFWR2.
d. P&S; 2097TRWR.

2. For use only with wet or damp location covers.
2.04 TOGGLE SWITCHES

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

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. Single Pole:

1) Cooper; AH1221.
2) Hubbell; HBL1221.
3) Leviton; 1221-2.
4) P&S; CSB20AC1.

2.05 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.
3. Material for Unfinished Spaces: Galvanized steel.
4. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and 

labeled for use in wet and damp locations.
B. Damp/Wet Location Covers

1. General:
a. All wiring devices installed in damp or wet locations shall have cast metal covers.
b. Covers shall be UL listed and labeled for use in wet and damp locations.
c. Distinction between damp and wet locations shall be in accordance with NEC 406.9.
d. Cover shall be appropriate for the device orientation with the hinge on top.
e. Gasketing shall be provided to seal the cover to the box. Caulking shall be provided 

as required to seal any gaps between the cover and wall finish material.
2. Damp Location Covers:

a. Cast metal with spring-loaded lift cover to seal the device when it is NOT in use.
b. Leviton Series 6196 or equivalent.

3. Wet Location (Weatherproof-in-Use) Covers:
a. Heavy Duty, Lockable, cast metal cover to seal the device whether it is in use or not.
b. Intermatic Series WP1010MXD or equivalent.

http://www.specagent.com/LookUp/?ulid=2852&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819838&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819839&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2852&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819839&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2855&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2855&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819842&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819843&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819844&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819845&mf=04&src=wd
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2.06 FINISHES
A. Device Color:

1. Wiring Devices Connected to Normal Power System: As selected by Architect unless 
otherwise indicated or required by NFPA 70 or device listing.

2. Wiring Devices Connected to Emergency Power System: Red.
B. Wall Plate Color: For thermoplastic covers, match device color, unless noted otherwise.

PART 3  EXECUTION
3.01 INSTALLATION

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

B. Coordination with Other Trades:
1. Protect installed devices and their boxes. Do not place wall finish materials over device 

boxes and do not cut holes for boxes with routers that are guided by riding against 
outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.
5. Coordinate receptacle configuration, location and mounting height with equipment/ 

function it serves.
C. 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.

4. Existing Conductors:
a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:
1. Replace 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.
10. Damp Location Covers: Not permitted UNO. 
11. Wet Location Covers: Install everywhere outside UNO. 

E. Receptacle Orientation:
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1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the left.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

G. Dimmers:
1. Install dimmers within terms of their listing.
2. Verify that dimmers used for fan-speed control are listed for that application.
3. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device listing conditions in the written instructions.
4. Match dimmer to lamp(s) being dimmed in accordance with manufacturer’s guidelines.

H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top. Group adjacent switches under single, multi-
gang wall plates.

I. GFCI Receptacles: Install non-feed-through-type GFCI receptacles.
3.02 FIELD QUALITY CONTROL

A. Test Instruments: Use instruments that comply with UL 1436.
B. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or 

illuminated digital-display indicators of measurement.
C. Perform the following tests and inspections:

1. Tests for Convenience Receptacles:
a. Line Voltage: Acceptable range is 105 to 132V.
b. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is 

unacceptable.
c. Ground Impedance: Values of up to 2 ohms are acceptable.
d. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
e. Using the test plug, verify that the device and its outlet box are securely mounted.
f. 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.

D. Wiring device will be considered defective if it does not pass tests and inspections.
3.03 IDENTIFICATION

A. Receptacles:  Identify panelboard and circuit number from which the device is served.
1. Mark inside of box or coverplate with permanent marker.  Test to ensure that marker lines 

are not visible on outside of cover when it is installed.
2. Mark outside of coverplate using labeler such as Brother PT-90 to produce 1/8” black 

letters (white letters if cover is dark) on clear tape.
3.04 WEATHER STRIPPING 

A. Behind exterior wall devices
1. Install a precut foam insulation pad over the fixture and reinstall the cover.

END OF SECTION
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SECTION 26 2813
FUSES

PART 1   GENERAL
1.01 SUMMARY

A. Section Includes:
1. Cartridge and plug fuses rated 600 V ac and less for use in the following:

a. Control circuits.
b. Motor-control centers.
c. Panelboards.
d. Switchboards.
e. Enclosed controllers.
f. Enclosed switches.
g. Elevator disconnect switches.

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

1. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to 
accommodate ambient temperatures, provide list of fuses with adjusted ratings.
a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, 

local ambient temperature, and adjusted fuse rating.
b. Provide manufacturer's technical data on which ambient temperature adjustment 

calculations are based.
2. Dimensions and manufacturer's technical data on features, performance, electrical 

characteristics, and ratings.
3. Current-limitation curves for fuses with current-limiting characteristics.
4. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.
1.03 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.
1. Ambient temperature adjustment information.
2. Current-limitation curves for fuses with current-limiting characteristics.
3. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.
1.04 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.
1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than 

three of each size and type.
1.05 PROJECT CONDITIONS

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F (5 deg C) 
or more than 100 deg F (38 deg C), apply manufacturer's ambient temperature adjustment 
factors to fuse ratings.

PART 2   PRODUCTS
2.01 MANUFACTURERS

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. Bussmann
2. Edison Fuse
3. Ferraz Shawmut
4. Littelfuse

http://www.specagent.com/LookUp/?ulid=2150&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803156&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803157&mf=04&src=wd
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B. Obtain fuses, for use within a specific product or circuit, from a single source from a single 
manufacturer.

2.02 FUSES
A. Cartridge fuse characteristics: Current-limiting, nonrenewable cartridge fuses with voltage 

ratings consistent with circuit voltages.
1. Type RK-1: 250V and600V, zero to 600A rating, 200 kAIC, dual-element time delay.
2. Type RK-5: 250V and 600V, zero to 600A rating, 200 kAIC, dual-element, time delay.
3. Type CC: 600V, zero to 30A rating, 200 kAIC, fast acting.
4. Type CD: 600V, 31 to 60A rating, 200 kAIC, fast acting.
5. Type L: 600-V, 601 to 6000A rating, 200 kAIC, time delay.

B. Plug fuse characteristics: Current-limiting with rejection base and voltage ratings consistent 
with circuit voltages.
1. Type S: 125V, zero to 15A rating, dual-element, time delay.

C. 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.

D. Comply with NEMA FU 1 for cartridge fuses.
E. Comply with NFPA 70.
F. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size 

and with system short-circuit current levels.
PART 3   EXECUTION
3.01 EXAMINATION

A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically 
damaged.

B. Examine holders to receive fuses for compliance with installation tolerances and other 
conditions affecting performance, such as rejection features.

C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes 
and with characteristics appropriate for each piece of equipment.

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied 
to fuse ratings.

E. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 FUSE APPLICATIONS

A. Apply fuses in the following circumstances:
1. Service Entrance:  Class L or Class RK-1, time delay.
2. Feeders and Branch Circuits:  Class L or Class RK-1, time delay.
3. Motors, Welders, Transformers:  Class RK-5, time delay.
4. Control Circuits:  Class CC, fast acting.
5. Luminaires:  In accordance with fixture manufacturer’s guidelines.
6. Fustats:  Type S, time delay with rejection base.

B. Size fuses as shown and specified, or as required by load being served.  Where fusing in 
accordance with manufacturer's guidelines requires smaller fuses, provide necessary reducers 
with no additional cost to Owner.

3.03 INSTALLATION
A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 

removing fuse.



Metolius Elementary 
School Upgrades Fuses 26 2813 - 3

3.04 IDENTIFICATION
A. Install labels complying with requirements for identification specified in Section 26 0553 

"Identification for Electrical Systems" and indicating fuse replacement information inside of door 
of each fused switch and adjacent to each fuse block, socket, and holder.

END OF SECTION
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SECTION 26 2816
ENCLOSED SWITCHES

PART 1  GENERAL
1.01 SUMMARY

A. Section Includes:
1. Fusible switches.
2. Nonfusible switches.
3. Fustats
4. Enclosures.

1.02 DEFINITIONS
A. NC:  Normally closed.
B. NO:  Normally open.
C. SPDT:  Single pole, double throw.

1.03 ACTION SUBMITTALS
A. Product Data: For each type of enclosed switch, accessory, and component indicated. Include 

nameplate ratings, dimensioned elevations, sections, weights, and manufacturers' technical 
data on features, performance, electrical characteristics, ratings, accessories, and finishes.

B. Shop Drawings: For enclosed switches.
1. Include plans, elevations, sections, details, and attachments to other work.
2. Include wiring diagrams for power, signal, and control wiring.

1.04 INFORMATIONAL SUBMITTALS
A. Seismic Qualification Certificates: For enclosed switches, accessories, and components, from 

manufacturer.
B. Field quality-control reports.

1.05 CLOSEOUT SUBMITTALS
A. Operation and maintenance data.

1.06 WARRANTY
A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components 

that fail in materials or workmanship within specified warranty period.
1. Warranty Period: One year(s) from date of Substantial Completion.

PART 2  PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Enclosed switches shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7.
1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event."

2.02 GENERAL REQUIREMENTS
A. Source Limitations: Obtain enclosed switches, overcurrent protective devices, components, and 

accessories, within same product category, from single manufacturer.
B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 

switches, including clearances between enclosures, and adjacent surfaces and other items. 
Comply with indicated maximum dimensions.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by an NRTL, and marked for intended location and application.
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D. Comply with NFPA 70.
2.03 FUSIBLE SWITCHES

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. Square D by Schneider Electric.
2. Eaton Cutler-Hammer.
3. ABB/General Electric Company.

B. Type HD, Heavy Duty:
1. Single throw.
2. Two or three pole.
3. 240 or 600V ac as noted on plans.
4. 1200 A and smaller.
5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate fuses 

indicated on plans, or as required by manufacture of the equipment being protected.
6. Lockable handle (in the OFF position) with capability to accept three padlocks, and 

interlocked with cover in closed position.
7. Ability to also lock switch handle in the ON position for exterior main disconnect.

C. Accessories:
1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 

conductors.
2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; 

labeled for copper and aluminum neutral conductors.
3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are 

specified.
4. Lugs:  Suitable for number, size, and conductor material.
5. Service-Rated Switches: Labeled for use as service equipment.

2.04 NONFUSIBLE SWITCHES
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. Square D by Schneider Electric.
2. Eaton Cutler-Hammer.
3. ABB/General Electric Company.

B. Type HD, Heavy Duty:
1. Single throw.
2. Two or three pole.
3. 240 or 600V ac as noted on plans.
4. 1200 A and smaller.
5. UL 98 and NEMA KS 1, horsepower rated.
6. Lockable handle (in the OFF position) with capability to accept three padlocks, and 

interlocked with cover in closed position.
C. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Lugs:  Suitable for number, size, and conductor material.
2.05 FUSTAT

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. Bussmann.

http://www.specagent.com/LookUp/?uid=123456817994&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817994&mf=04&src=wd
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2. Littelfuse.
B. NEMA 1 rated and designed to mount on square, pressed steel box.

1. 15A and smaller.
2. 120V ac.
3. Type S fuse socket.
4. Toggle switch.
5. Pilot light.

2.06 ENCLOSURES
A. Enclosed Switches: UL 489, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental 

conditions at installed location.
B. Enclosure Finish: The enclosure shall be finished with:

1. Gray baked enamel paint, electrodeposited on cleaned, phosphatized steel (NEMA 250 
Type 1).

2. Gray baked enamel paint, electrodeposited on cleaned, phosphatized galvannealed steel 
(NEMA 250 Types 3R, 12).

3. Brush finish on Type 304 stainless steel (NEMA 250 Type 4-4X stainless steel).
4. Copper-free cast aluminum alloy (NEMA 250 Types 7, 9).

C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts. 
NEMA 250 Types 7 and 9 enclosures shall be provided with threaded conduit openings in both 
endwalls.

D. Operating Mechanism: The switch operating handle shall be externally operable with the 
operating mechanism being an integral part of the box, not the cover. The cover interlock 
mechanism shall have an externally operated override. The override shall not permanently 
disable the interlock mechanism, which shall return to the locked position once the override is 
released. The tool used to override the cover interlock mechanism shall not be required to enter 
the enclosure in order to override the interlock.

E. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a dual 
cover interlock mechanism to prevent unintentional opening of the enclosure cover when the 
switch is ON and to prevent turning the switch ON when the enclosure cover is open.

F. NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit to allow their 
use in outdoor and wet location applications.

PART 3  EXECUTION
3.01 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS

A. Enclosed Switches: Provide enclosures at installed locations with the following environmental 
ratings.
1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R.
3. Kitchen/Wash-Down Areas: NEMA 250, Type 4X, stainless steel.
4. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: 

NEMA 250, Type 12.
6. Hazardous Areas Indicated on Drawings: NEMA 250, Type 7/Type 9 with cover attached 

by Type 316 stainless steel bolts.
3.02 INSTALLATION

A. Coordinate layout and installation of switches and components with equipment served and 
adjacent surfaces. Maintain required workspace clearances and required clearances for 
equipment access doors and panels.

B. Install individual wall-mounted switches with tops at uniform height unless otherwise indicated.

http://www.specagent.com/LookUp/?uid=123456819890&mf=04&src=wd


Metolius Elementary 
School Upgrades Enclosed Switches 26 2816 - 4

C. Comply with mounting and anchoring requirements specified in Section 26 0548.16 "Seismic 
Controls for Electrical Systems."

D. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

E. Install fuses in fusible devices.
F. Comply with NFPA 70 and NECA 1.

3.03 IDENTIFICATION
A. Comply with requirements in Section 26 0553 "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.
3.04 FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Tests and Inspections for Switches:

1. Visual and Mechanical Inspection:
a. Inspect physical and mechanical condition.
b. Inspect anchorage, alignment, grounding, and clearances.
c. Verify that the unit is clean.
d. Verify blade alignment, blade penetration, travel stops, and mechanical operation.
e. Verify that fuse sizes and types match the Specifications and Drawings.
f. Verify that each fuse has adequate mechanical support and contact integrity.
g. Inspect bolted electrical connections for high resistance using one of the two 

following methods:
1) Verify tightness of accessible bolted electrical connections by calibrated torque-

wrench method in accordance with manufacturer's published data or 
NETA ATS Table 100.12.
a) Bolt-torque levels shall be in accordance with manufacturer's 

published data. In the absence of manufacturer's published data, use 
NETA ATS Table 100.12.

h. Verify correct phase barrier installation.
i. Verify lubrication of moving current-carrying parts and moving and sliding surfaces.

C. Enclosed switches will be considered defective if they do not pass tests and inspections.
D. Prepare test and inspection reports.

1. Test procedures used.
2. Include identification of each enclosed switch tested and describe test results.
3. List deficiencies detected, remedial action taken, and observations after remedial action.

END OF SECTION
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SECTION 26 2913.03
MANUAL MOTOR CONTROLLERS

PART 1  GENERAL
1.01 SUMMARY

A. Section Includes:
1. Manual motor controllers.
2. Enclosed full-voltage magnetic motor controllers.
3. Enclosures.
4. Accessories.
5. Identification.

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

1. Include plans, elevations, sections, and mounting details.
2. Indicate dimensions, weights, required clearances, and location and size of each field 

connection.
3. Wire Termination Diagrams and Schedules: Include diagrams for signal, and control 

wiring. Identify terminals and wiring designations and color-codes to facilitate installation, 
operation, and maintenance. Indicate recommended types, wire sizes, and circuiting 
arrangements for field-installed wiring, and show circuit protection features. Differentiate 
between manufacturer-installed and field-installed wiring.

4. Include features, characteristics, ratings, and factory settings of individual overcurrent 
protective devices and auxiliary components.

1.03 INFORMATIONAL SUBMITTALS
A. Seismic Qualification Data: Certificates, for magnetic controllers, from manufacturer.
B. Field quality-control reports.

1.04 CLOSEOUT SUBMITTALS
A. Operation and maintenance data.

1.05 QUALITY ASSURANCE
A. Comply with NFPA 70.

PART 2  PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

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 use.

B. UL Compliance: Fabricate and label magnetic motor controllers to comply with UL 508 and 
UL 60947-4-1.

C. NEMA Compliance: Fabricate motor controllers to comply with ICS 2.
D. Seismic Performance: Magnetic controllers shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7.
1. The term "withstand" means "the controller will remain in place without separation of any 

parts when subjected to the seismic forces specified and the unit will be fully operational 
after the seismic event."

2. Component Importance Factor: 1.5.
2.02 MANUAL MOTOR STARTER SWITCHES

A. Fractional Horsepower Manual Motor Starter Switches: "Quick-make, quick-break" toggle or 
push-button action; marked to show whether unit is off, on, or tripped.
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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. Eaton.
b. General Electric Company.
c. Square D; by Schneider Electric.

2. 120V Single Phase – Single Pole Single throw.
3. 208V or 480V Single Phase – Double Pole Single throw. 
4. Configuration: Nonreversing.
5. Overload Relays: Inverse-time-current characteristics; NEMA ICS 2, Class 10 tripping 

characteristics; heaters matched to nameplate full-load current of actual protected motor; 
external reset push button; bimetallic type.

6. Pilot Light: Red.
7. Surface mounted, UNO.

2.03 ENCLOSURES
A. Comply with NEMA 250, type designations as indicated on Drawings, complying with 

environmental conditions at installed location.
1. Dry and Clean Indoor Locations:  Type 1.
2. Outdoor Locations:  Type 3R.

B. The construction of the enclosures shall comply with NEMA ICS 6.
2.04 ACCESSORIES

A. General Requirements for Control Circuit and Pilot Devices: NEMA ICS 5; factory installed in 
controller enclosure cover unless otherwise indicated.
1. Push Buttons, Pilot Lights, and Selector Switches: Heavy-duty or oil-tight unless noted 

otherwise.
2. Control Relays:  Auxiliary and adjustable time-delay relays.

B. Motor protection relays shall be with solid-state sensing circuit and isolated output contacts for 
hardwired connections.
1. Phase-failure.
2. Phase-reversal, with bicolor LED to indicate normal and fault conditions. Automatic reset 

when phase reversal is corrected.
3. Under/overvoltage, operate when the circuit voltage reaches a preset value, and drop out 

when the operating voltage drops to a level below the preset value. Include adjustable 
time-delay setting.

2.05 IDENTIFICATION
A. Controller Nameplates: Laminated acrylic or melamine plastic signs, as described in 

Section 26 0553 "Identification for Electrical Systems," for each compartment, mounted with 
corrosion-resistant screws.

PART 3  EXECUTION
3.01 INSTALLATION

A. Comply with NECA 1.
B. Wall-Mounted Controllers: Install magnetic controllers on walls with tops at uniform height 

indicated, and by bolting units to wall or mounting on lightweight structural-steel channels 
bolted to wall. For controllers not at walls, provide freestanding racks complying with 
Section 26 0529 "Hangers and Supports for Electrical Systems" unless otherwise indicated.

C. Comply with requirements for seismic control devices specified in Section 26 0548.16 "Seismic 
Controls for Electrical Systems."

D. Maintain minimum clearances and workspace at equipment according to manufacturer's written 
instructions and NFPA 70.

http://www.specagent.com/Lookup?uid=123457065571
http://www.specagent.com/Lookup?uid=123457065572
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E. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess 
and without exceeding manufacturer's limitations on bending radii. Install lacing bars and 
distribution spools.

F. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

G. Install fuses in each fusible-switch enclosed controller.
H. Install fuses in control circuits if not factory installed.  Comply with requirements in 

Section 26 2813 "Fuses."
I. Install heaters in thermal overload relays.  Select heaters based on actual nameplate full-load 

amperes after motors have been installed.
J. Setting of Overload Relays: Select and set overloads on the basis of full-load current rating as 

shown on motor nameplate. Adjust setting value for special motors as required by NFPA 70 for 
motors that are high-torque, high-efficiency, and so on.

3.02 IDENTIFICATION
A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 26 0553 "Identification for Electrical Systems."
1. Identify field-installed conductors, interconnecting wiring, and components; provide 

warning signs.
2. Label each enclosure with engraved nameplate.
3. Label each enclosure-mounted control and pilot device.

3.03 FIELD QUALITY CONTROL
A. Perform tests and inspections.
B. Tests and Inspections:

1. Comply with the provisions of NFPA 70B, "Testing and Test Methods" Chapter.
2. Visual and Mechanical Inspection

a. Compare equipment nameplate data with drawings and specifications.
b. Inspect physical and mechanical condition.
c. Inspect anchorage, alignment, and grounding.
d. Verify the unit is clean.
e. Inspect contactors:

1) Verify mechanical operation.
2) Verify contact gap, wipe, alignment, and pressure are according to 

manufacturer's published data.
f. Motor-Running Protection:

1) Verify overload element rating is correct for its application.
2) If motor-running protection is provided by fuses, verify correct fuse rating.

g. Verify appropriate lubrication on moving current-carrying parts and on moving and 
sliding surfaces.

C. Motor controller will be considered defective if it does not pass tests and inspections.
D. Prepare test and inspection reports.

3.04 SYSTEM FUNCTION TESTS
A. System function tests shall prove the correct interaction of sensing, processing, and action 

devices. Perform system function tests after field quality control tests have been completed and 
all components have passed specified tests.
1. Perform tests for the purpose of evaluating performance of integral components and their 

functioning as a complete unit within design requirements and manufacturer's published 
data.

2. Verify the correct operation of interlock safety devices for fail-safe functions in addition to 
design function.

3. Verify the correct operation of sensing devices, alarms, and indicating devices.
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B. Motor controller will be considered defective if it does not pass the system function tests and 
inspections.

C. Prepare test and inspection reports.
3.05 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers.
END OF SECTION
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SECTION 26 4313
SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS

PART 1  GENERAL
1.01 SUMMARY

A. Section includes field-mounted SPDs for low-voltage (120 to 600 V) power distribution and 
control equipment.

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

1. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories.

2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested values for 
VPRs, Inominal ratings, MCOVs, type designations, OCPD requirements, model 
numbers, system voltages, and modes of protection.

1.03 INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
B. Sample Warranty: For manufacturer's special warranty.

1.04 CLOSEOUT SUBMITTALS
A. Maintenance data.

1.05 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
2.01 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.
D. MCOV of the SPD shall be the nominal system voltage.

2.02 PANEL SUPPRESSORS
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. Current Technology Inc.
3. Eaton.
4. General Electric Company.
5. Leviton Manufacturing Co., Inc.
6. Liebert; a brand of Vertiv.
7. Square D.

B. SPDs: Comply with UL 1449, Type 2.
1. Permanently connected, hard-wired SPD intended for installation on the load side of the 

main service equipment overcurrent protective device.
2. Include LED indicator lights for power and protection status.
3. Internal thermal protection that disconnects the SPD before damaging internal 

suppressor components.
C. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per 

phase shall not be less than 100 kA. The peak surge current rating shall be the arithmetic sum 
of the ratings of the individual MOVs in a given mode.

http://www.specagent.com/Lookup?ulid=2238
http://www.specagent.com/Lookup?uid=123456853818
http://www.specagent.com/Lookup?uid=123456853826
http://www.specagent.com/Lookup?uid=123456853828
http://www.specagent.com/Lookup?uid=123456853829
http://www.specagent.com/Lookup?uid=123456853823
http://www.specagent.com/Lookup?uid=123456853830
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D. Characteristics and protection modes and UL 1449 VPR for grounded wye circuits with 
208Y/120 V, three-phase, four-wire circuits shall be as follows:
1. Maximum Continuous Operating Voltage (MCOV):

a. Line to Neutral: 180 V.
b. Line to Line: 360 V.

2. Peak Voltage Let-Through (Vpk):
a. Neutral to Ground: 700 V.
b. Line to Ground: 700 V.
c. Line to Neutral: 700 V.
d. Line to Line: 1200 V.

3. Nominal Current Rating (I-nom): 20 kA
4. Short Circuit Current Rating (SCCR): 100 kA.

2.03 ENCLOSURES
A. Install integral within switchgear/panelboard.
B. Indoor Enclosures: NEMA 250, Type 1.
C. Outdoor Enclosures: NEMA 250, Type 3R.

PART 3  EXECUTION
3.01 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.
3.02 FIELD QUALITY CONTROL

A. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative.
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.

3.03 DEMONSTRATION
A. Train Owner's maintenance personnel to operate and maintain SPDs.

END OF SECTION
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SECTION 270000 
COMMUNICATIONS PROJECT OVERVIEW 

 

PART 1  GENERAL  
1.01 PROJECT REVIEW 

A. Section includes voice and data cabling at Jefferson County School District    located in 
Jefferson County, Oregon. 

1.02 SUMMARY OF WORK 

A. This project includes the installation, testing and certification of telephone and data networking 
components at Jefferson County School District.  Network media included in this project are 
horizontal Category 6 data cabling. The drawings listed below provide further details of the 
installation. 

1.03 RELATED PROJECTS 

A. The Contractor for this project will be required to coordinate with other contractors providing 
data, telephone, audio and video equipment and installation directly to the Owner. 

1.04 DIVISION 27 OVERVIEW 

A. Section 27 0100 Basic Telecommunications Requirements 

B. Section 27 0528 Pathways for Communications Systems 

C. Section 27 1513 Communications Copper Horizontal Cabling 

D. Section 27 1700 Testing, Identification and Administration of Twisted Pair Infrastructure 

1.05 CONTRACTOR QUALIFICATIONS 

A. Installer Qualifications: Division 27 sub-contractor shall be required to provide a minimum 20-
year performance warranty on parts and labor for all Category 6 cabling and systems.   Proof 
of the sub-contractor’s ability to provide such a warranty shall be submitted to the General 
Contractor at the time of bidding and to the Owner prior to the Notice To Proceed. This 
warranty shall cover the patch panels, horizontal cabling, work area outlets, and patch cords. 

END OF SECTION 
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SECTION 270100 
BASIC TELECOMMUNICATIONS REQUIREMENTS 

PART 1  GENERAL  

1.01 SCOPE OF WORK 

A. Include in bid all labor, materials, tools, transportation, storage costs, training, equipment, 
insurance, temporary protection, permits, inspections, taxes and all necessary and related 
items required to provide complete and deliver operational systems shown and described. 

B. References to Codes and Standards called for in the Contract Documents mean the latest 
edition, amendment and revisions to the Codes and Standards in effect on the date of these 
Contract Documents: 
1. Minimum composition requirements and/or installation methods for the following materials 

and work are included in this Section. 
a. Miscellaneous supports 
b. Access doors and panels 
c. Fire stopping 
d. Flashing and sealing 
e. Cutting and patching 
f. Waterproofing 

C. Contract shall include, but not be limited to: 
1. Copper and fiber optic cabling 
2. Routing cabling through telecommunication pathways 
3. Telecommunications spaces 

1.02 RELATED SECTION AND DOCUMENTS 

A. All work and materials shall conform to and be installed, inspected and tested in accordance 
with the governing rules and regulations of federal, state and local governmental agencies. 

1.03 REGULATIONS AND CODE COMPLIANCE 

A. All work and materials shall conform to and be installed, inspected and tested in accordance 
with the governing rules and regulations of federal, state and local governmental agencies 

B. The following is a list of codes and standards that will apply to this project 
1. Federal Occupational Safety and Health Administration - OSHA 
2. National Life Safety Code, NFPA 101 
3. National Electrical Safety Code, 2002 
4. Underwriters Laboratory (UL) 
5. Owner’s Insurance Carrier 
6. ANSI/TIA/EIA - Building Telecommunications Standards 
7. BICSI Telecommunications Distribution Methods Manual 
8. IEEE Standards 
9. Federal Communications Commission 
10. NEMA – National Electrical Manufacturers’ Association 
11. ADA, Americans with Disabilities Act 
12. International Building Code 

1.04 GLOSSARY 

A. Acronyms: 
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B. 

ACRONYM DEFINITION

ANSI American National Standards Institute

ASME ASME American Society of Mechanical Engineers

ASTM ASTM American Society for Testing Materials

BICSI Building Industry Consulting Services International

EIA Electronic Industries Association

ER Equipment Room

FCC Federal Communications Commission

FM Factory Mutual Insurance Company

IEEE Institute of Electrical and Electronics Engineers

IRI Industrial Rick Insurers

ISD Information Systems Division

ISO International Standards Organization

NEC National Electrical Code

NEMA National Electrical Manufacturers' Association

NESC National Electrical Safety Code

NFPA National Fire Protection Association

OSHA Occupational Safety and Health Administration

TIA Telecommunications Industry Association

TR Telecommunications Room 

UFPO Underground Facilities Protective Organization

UL Underwriter’s Laboratories, Inc  
1.05 DEFINITIONS: 

A. Definitions 
1. Approved / Approval: Written permission to use a material or system. 
2. As Called For: Materials, equipment including the execution Specified/shown in the 

contract documents. 
3. Code Requirements: Minimum requirements. 
4. Concealed: Work installed in pipe and duct shafts, chases or recesses, inside walls, above 

ceilings, in slabs or below grade. 
5. Design Equipment: Refer to the article, BASIS OF DESIGN. 
6. Design Make: Refer to the Article, BASIS OF DESIGN. 
7. Equal or Equivalent: Equally acceptable  
8. Exposed: Work not identified as concealed. 
9. Final Acceptance: Owner acceptance of the project from Contractor upon certified by 

Engineer. 
10. Furnish: Supply and deliver to installation location. 
11. Furnished by Others: Receive delivery at job site or where called for and install. 
12. Inspection: Visual observations by Owner’s site Representative. 
13. Install: Mount and connect equipment and associated materials ready for use. 
14. Labeled: Refers to classification by a standards agency. 
15. Make: Refer to the article, BASIS OF DESIGN. 
16. Or Approved Equal: Approved equal or equivalent as determined by Engineer. 
17. Engineer: The Prime Professional 
18. Prime Professional: Architect or Engineer having a contract directly with the Owner for 

professional services. 
19. Provide: Furnish, install and connect ready for use. 
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20. Relocate: Disassemble, disconnect, and transport equipment to new locations, then clean, 
test, and install ready for use 

21. Replace: Remove and provide new item. 
22. Review: A general contractual conformance check of specified products. 
23. Roughing: Pipe, duct, conduit, equipment layout and installation. 
24. Satisfactory: As specified in contract documents. 
25. Site Representative: Construction Manager or Owner’s Inspector at the work site. 
26. Refer to General Conditions of the Contract for additional definitions 

1.06 INTENT OF DRAWINGS 

A. The drawings are diagrammatic, unless detailed dimensioned drawings are included. Drawings 
show approximate locations of equipment, and fixtures. Exact locations are subject to the 
approval of the Engineer. 

B. Anything mentioned in the Specifications and not shown in the Drawings or shown in the 
Drawings and not mentioned in the Specifications, shall be of like effect as if shown and 
mentioned in both. In case of differences between the Drawings and the Specifications, the 
stricter provision as determined by the Engineer shall govern. Omissions from the Drawings or 
Specifications, or the incorrect description of details of Work which are evidently necessary to 
carry out the intent of the Drawings and Specifications, or which are customarily performed, 
shall not relieve the Contractor from performing such omitted or incorrectly described details of 
the Work, but they shall be performed as if correctly described in the Contract Documents. 
Acceptance of this project by the Contractor acknowledges that they have verified all field 
measurements, field construction criteria, materials, catalog numbers and similar data, or will 
do so, and that they will check and coordinate each shop drawing and sample with the 
requirements of the Work and of the Contract Documents. 

1.07 REVIEW OF THE CONTRACT DOCUMENTS 

A. The contractor shall carefully study and compare the Contract Documents and shall at once 
report to the Engineer any error, inconsistency or omission he or she may discover. If 
contractor performs any construction activity knowing it involves a recognized error, 
inconsistency or omission in the contract documents without such notice to the Engineer or 
Owner, the contractor shall assume appropriate responsibility for such performance and shall 
bear an appropriate amount of the attributable cost for correction. 

B. The contractor must verify all dimensions locating the work and its relation to existing work, all 
existing conditions and their relation to the work and all man-made obstructions and conditions, 
etc. affecting the completion and proper execution of the work as indicated in the Contract 
Documents 

1.08 EXAMINATION OF THE PREMISES 

A. Contractor shall visit Site to familiarize themselves with the local conditions under which the 
work is to be performed and correlate their observations with the requirements of the Contract 
Documents. No allowance will be made for claims for concealed conditions, which Contractor, 
in exercise of reasonable diligence in its observations of the Site and review of the local 
conditions under which the work is to be performed, learned or should have learned of, unless 
otherwise specifically agreed by Owner and Engineer in writing. 

B. Before ordering any materials or doing any work, the contractor shall verify all measurements 
and be responsible for correctness of same. No extra charge or compensation will be allowed 
for duplicate work or material required because of an unverified difference between an actual 
dimension and the measurement indicated in the drawings. Any discrepancies found shall be 
submitted in writing to the Project Manager and Engineer for consideration before proceeding 
with the work 

PART 2  PRODUCTS 

2.01 EQUIPMENT AND MATERIALS MINIMUM REQUIREMENTS 
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A. Materials shall have a flame spread rating of 25 or less and a smoke developed rating of 50 or 
less, in accordance with NFPA 255. 

B. Provide materials that meet the following minimum requirements: 

1. All equipment and material for which there is a listing service shall bear a National 
Recognized Testing Laboratory (NRTL) label. 

2. Electrical equipment and systems shall meet UL Standards and requirements of the 
NESC. This listing requirement applies to the entire assembly. Any modifications to 
equipment to suit the intent of the specifications shall be performed in accordance with 
these requirements. 

3. Equipment shall meet all applicable FCC Regulations 
4. All materials, unless otherwise specified, shall be new and be the standard products of the 

manufacturer. Used equipment or damaged material will be rejected. 
5. The listing of a manufacturer as “acceptable” does not indicate acceptance of a standard 

or cataloged item of equipment. All equipment and systems must conform to the 
Specifications and meet the quality of the design make. 

6. The Contractor shall furnish and file with the proper Authorities all drawings required by 
them in connection with this work. The Contractor, if required, shall obtain all official 
permits, licenses and inspections and shall pay all legal and proper fees and charges. 

7. The Contractor shall at inception of the work provide the Project Coordinator with copies of 
all required building and trade permits, if said are required. 

8. The Contractor shall be responsible for arranging all inspections and for securing all 
required signatures. Upon completion of the work, properly completed permits shall be 
returned to the Project Coordinator, if any are required. 

2.02 WORKMANSHIP, SUBSTITUTIONS AND WARRANTY 

A. Materials and workmanship shall meet or exceed industry standards. Horizontal and backbone 
cabling and all related passive equipment shall be fully guaranteed by the manufacturer for a 
minimum of twenty years from final acceptance.  Cable integrity and associated terminations 
shall be thoroughly inspected, fully tested and guaranteed as free from defects, transpositions, 
opens-shorts, tight kinks, damaged jacket insulation, etc. 
1. All labor must be thoroughly competent and skilled, and all work shall be executed in strict 

accordance with the best practice of the trades. 
2. Contractor shall be responsible for and make good, without expense to the Owner, any 

and all defects arising during this warranty period that are due to imperfect materials, 
appliances, improper installation or poor workmanship. 

3. No substitution will be considered unless written request has been submitted by the Bidder 
to the Engineer and has been approved by the Engineer at least seven (7) days prior to 
the date for receipt of bids.  Each request shall include the name of the material or 
equipment for which it is to be substituted and a complete description of the proposed 
substitution. Provide original product data (no copies will be accepted) with performance 
and test data and any other information necessary for an evaluation. See Division 1 for 
further information. 

4. After a Contract is awarded, requests to substitute for previously approved materials shall 
be submitted by the Contractor to the Engineer within seven (7) days, complete with 
reasons for substitution and savings, which accrue to Owner if substitutes are approved. 
Substitutes, after Contract award, will be considered only if equal or superior to that 
specified. 

5. Approval of alternate or substitute equipment or material in no way voids Contract 
document requirements. 

6. Under no circumstances shall the Owner be required to prove that an item proposed for 
substitution is not equal to the specified item. It shall be mandatory that the Contractor 
submit to the Owner all evidence to support his contention that the item proposed for 
substitution is equal to the contract specified item. The Owner’s decision as to the equality 
of substitution shall be final and without further recourse. 
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2.03 CABLES 

A. Any cable associated with this Contract shall be suitable, listed and marked for use in a riser or 
plenum application unless noted otherwise. For example, riser cable shall minimally be CMR 
rated for riser spaces and CMP for plenum spaces per the 2017 National Electrical Code and 
shall meet all local and state codes.  

2.04 FACTORY ASSEMBLED PRODUCTS 

A. Provide maximum standardization of components to reduce spare part requirements. 

B. Manufacturers of equipment assemblies that include components made by others shall assume 
complete responsibility for final assembled unit. 
1. All components of an assembled unit need not be products of same manufacturer, but the 

completed system shall supply the Owner with a minimum manufacturer’s 20-year 
performance warranty. 

2. Constituent parts, which are alike, shall be product of a single manufacturer. 
3. Components shall be compatible with each other and with the total assembly for intended 

service. 
4. Contractor shall guarantee for the minimum of twenty-five years, the assemblies of 

components, and shall repair or replace elements of the assemblies as required to deliver 
complete assembly. 

C. Components of equipment shall bear manufacturer's name or trademark, model number and 
serial number on a nameplate securely affixed in a conspicuous place, or cast integral with, 
stamped or otherwise permanently marked upon the components of the equipment. 

D. Major items of equipment that serve the same function must be the same make and model. 
Exception will be permitted if performance requirements cannot be met. 

2.05 COMPATIBILITY OF RELATED EQUIPMENT 

A. Equipment and materials installed shall be compatible in all respects with other items being 
furnished and with existing items so that a complete and fully operational system will result. 

B. Provide maximum standardization of components to reduce spare part requirements. 

C. Manufacturers of equipment assemblies that include components made by others shall assume 
complete responsibility for final assembled unit. 
1. Constituent parts that are alike shall be product of a single manufacturer. 
2. Contractor shall guarantee assemblies of components and shall repair or replace 

elements of the assemblies as required to deliver the complete assembly. 
3. Components of equipment shall bear manufacturer's name or trademark, model number 

and serial number on a nameplate securely affixed in a conspicuous place, or cast integral 
with, stamped or otherwise permanently marked upon the components of the equipment. 

2.06 SPECIAL TOOLS 

A. If any part of equipment requires a special tool for assembly, adjustment or maintenance 
thereof and such tool is not readily available on commercial tool market, it shall be furnished by 
the Contractor. 

2.07 LIFTING ATTACHMENTS 

A. Provide equipment with suitable lifting attachments to enable equipment to be lifted in its 
normal position. Lifting attachments shall withstand any handling conditions that might be 
encountered without bending or distortion of shape, such as rapid lowering and braking of load. 

2.08 MISCELLANEOUS SUPPORTS 

A. Metal bars, plates, tubing, etc. shall conform to ASTM standards: 
1. Steel plates, shapes, bars, and grating - ASTM A 36 
2. Cold-Formed Steel Tubing - ASTM A 500 
3. Hot - Rolled Steel Tubing - ASTM A 501 
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4. Steel Pipe - ASTM A 53, Schedule 40, welded 

2.09 FIRESTOPPING 

A. Fire stopping for Openings through Fire and Smoke Rated Walls and Floor Assemblies shall be 
listed or classified by an approved independent testing laboratory for "Through-Penetration 
Fire-Stop Systems." The system shall meet the requirements of "Fire Tests of Through- 
Penetration Fire-Stops" designated ASTM E814. 

B. Inside of all conduits, the fire-stop system shall consist of a dielectric, water resistant, non- 
hardening, permanently pliable/re-enterable putty along with the appropriate damming or 
backer materials (where required). The sealant must be capable of being removed and 
reinstalled and must adhere to all penetrants and common construction materials and shall be 
capable of allowing normal wire/cable movement without being displaced. 

C. The Contractor shall patch all openings remaining around and inside all conduit, sleeves and 
cable penetrations to maintain the integrity of any fire rated wall, ceiling, floor, etc. The fire-stop 
system shall consist of a dielectric, water resistant, non-hardening, permanently pliable/re- 
enterable putty along with the appropriate damming materials (where required). The sealant 
must be capable of being removed and reinstalled and must adhere to all penetrants and 
common construction materials and shall be capable of allowing normal wire/cable movement 
without being displaced. 

D. All building conduits and sleeves installed and/or used under this contract shall be fire-stopped, 
or re-fire-stopped, upon cable placement through such passageways. 

E. Manufacturer's recommended installation standards must be closely followed (i.e. minimum 
depth of material, use of ceramic fiber and installation procedures). 

PART 3  EXECUTION 

3.01 ROUGH-IN 

A. Before construction work commences, the Contractor shall visit the site and identify the exact 
routing for all horizontal pathways. 

B. Due to small scale of Drawings, it is not possible to indicate all offsets, fittings, changes in 
elevation, etc. Verify final locations for installation with field measurements and with the 
equipment being connected. Verify exact location and elevations at work site prior to any rough 
in work. If field conditions, details, changes in equipment or shop drawing information require a 
significant change to the original documents, contact the owners’ representative for approval 
before proceeding. 

C. All equipment locations shall be coordinated with other trades, other renovation projects, and 
existing conditions to eliminate interference with required clearances for equipment 
maintenance and inspections. 
1. Coordinate work with other trades, other renovation projects, and existing conditions to 

determine exact routing of all cable tray, hangers, conduit, etc., before fabrication and 
installation. Verify with Engineer exact location and mounting height of all equipment in 
finished areas, such as equipment racks, communication and electrical devices. 
Coordinate all work with existing Architecture. 

2. Where more than one trade is involved in an area, space or chase, all shall cooperate and 
install their own work to utilize the space equally between them in proportion to their 
individual requirements. There will be no priority schedule for trades. If, after installation of 
any equipment, piping, ducts, conduit, and boxes, it is determined that ample maintenance 
and passage space has not been provided, rearrange work and/or furnish other equipment 
as required for ample maintenance space. Any changes in the size or location of the 
material or equipment supplied or proposed, which may be necessary in order to meet 
field conditions or in order to avoid conflicts between trades, shall be brought to the 
immediate attention of the Engineer and approval received before such alterations are 
made 
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D. Provide easy, safe, and code mandated clearances at equipment racks and enclosures, and 
other equipment requiring maintenance and operation. 

E. The Contractor shall be responsible for all required locations, cutting, patching, coring and 
associated work for the complete cabling system at no additional cost to the Owner. 

3.02 CUTTING AND PATCHING 

A. Contractor shall include the required cutting and patching work to perform work. Cut and drill 
from both sides of walls and/or floors to eliminate splaying. Patch adjacent existing work 
disturbed by installation of new work including insulation, walls and wall covering, ceiling and 
floor covering, other finished surfaces. Patch and/or paint openings and damaged areas equal 
to existing surface finish. Cut openings in prefabricated construction units in accordance with 
manufacturer's instructions. 

3.03 CHASES 

A. General: 
1. Assume responsibility for correct and final location and size of such pathways. 
2. Rectify improperly sized, improperly located or omitted conduit due to faulty or late 

information or failure to check final location. 
3. Correct, by drilling, omitted or improperly located sleeves. Assume responsibility for all 

work and equipment damaged during course of drilling. Cap or fire stop all unused 
conduits and sleeves. 

4. Seal voids in fire rated assemblies with a fire-stopping seal system to maintain the fire 
resistance of the assembly. Provide 18 gauge-galvanized sleeves at fire rated assemblies. 
Extend sleeves a minimum 2" above floors. 

5. In wall openings, drill or cut holes to suit. Provide 18 gauge-galvanized sleeves at shafts 
and fire rated assemblies. Provide fire-stopping seal between sleeves and wall in drywall 
construction. Provide fire stopping similar to that for floor openings. 

3.04 SUPPORTS 

A. Provide required supports, beams, angles, hangers, rods, bases, braces, straps, struts, and 
other items to properly support contract work. Supports shall meet the approval of the 
Engineer. Modify studs, add studs, add framing, or otherwise reinforce studs in metal stud walls 
and partitions as required to suit contract work. If necessary, in stud walls, provide special 
supports from floor to structure above. For precast Panels/Planks and Metal Decks, support 
communication work as determined by manufacturer and Engineer. Provide heavy gauge steel 
mounting plates for mounting contract work. Mounting plates shall span two or more studs. 
Size, gauge, and strength of mounting plates shall be sufficient for equipment size, weight, and 
desired rigidity. 

3.05 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate ordering and installation of all equipment with long lead times or having a major 
impact on work by other trades so as not to delay the job or impact the schedule. 

B. Where mounting heights are not detailed or dimensioned, install systems, materials and 
equipment to provide the maximum headroom possible. 

C. Set all equipment to accurate line and grade, level all equipment and align all equipment 
components. 

D. Provide all scaffolding, rigging, hoisting and services necessary for erection and delivery of 
equipment and apparatus furnished into the premises. These items shall be removed from 
premises when no longer required. 

E. No equipment shall be hidden or covered up prior to inspection by the Engineer. All work that is 
determined to be unsatisfactory shall be corrected immediately. 

F. All work shall be installed level and plumb, parallel and perpendicular to other building systems 
and components. 
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G. Contractor shall replace/repair all ceiling tiles or plaster damaged by work performed as part of 
Division 27 contract. 

3.06 PAINTING 

A. Contract includes the following: 
1. Painting for all cut and patch work performed as part of Division 27 contract. 
2. Painting for junction boxes and conduits per Owner’s standards or Division 27 standards. 
3. Painting for damage to existing wall and ceiling surfaces. 
4. Under no circumstances shall any of the cabling be painted. 

3.07 ADDITIONAL ENGINEERING SERVICES 

A. In the event that the Engineer is required to provide additional engineering services as a result 
of substitution of equivalent materials or equipment by the Contractor, or changes by the 
Contractor in dimension, weight, power requirements, etc., of the equipment and accessories 
furnished, or if the Engineer is required to examine and evaluate any changes proposed by the 
Contractor for the convenience of the Contractor, then the Engineer's expenses in connection 
with such additional services shall be paid by the Contractor and may be deducted from any 
moneys owed to the Contractor. 

B. In the event that the Engineer is required to provide additional engineering services as a result 
of Contractor's errors, omissions or failure to conform to the requirements of the Contract 
Documents, or if the Engineer is required to examine and evaluate any changes proposed by 
the Contractor solely for the convenience of the Contractor, then the Engineer's expense in 
connection with such additional services shall be paid by the Contractor and may be deducted 
from any monies owed to the Contractor. 

3.08 FIRE-STOPPING 

A. Fire-stopping for Openings through Fire and Smoke Rated Wall and Floor Assemblies: 
1. Provide materials and products listed. The system shall meet the requirements of "Fire 

Tests of Through-Penetration Fire-Stops" designated ASTM E814. To be used inside all 
conduits and sleeves. Caulk on exterior of conduit penetration. 

2. Provide fire-stop system seals at all locations where conduit, fiber, cable trays, 
cables/wires, and similar utilities pass through or penetrate fire rated wall or floor 
assembly. Provide fire-stop seal between sleeve and wall for drywall construction. 

3. The minimum required fire resistance ratings of the wall or floor assembly shall be 
maintained by the fire-stop system. The installation shall provide an air and watertight 
seal. 

4. The methods used shall incorporate qualities that permit the easy removal or addition of 
conduits or cables without drilling or use of special tools. The product shall adhere to itself 
to allow repairs to be made with the same material and permit the vibration, expansion 
and/or contraction of any items passing through the penetration without cracking, 
crumbling and resulting reduction in fire rating. Typical rating: 
a. Floors - 3 hours 
b. Corridor walls - 2 hours 
c. Offices - ¾ hour 
d. Smoke partitions - ¾ - 1 hour 

END OF SECTION 
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SECTION 270528 
PATHWAYS FOR COMMUNICATIONS SYSTEMS 

PART 1  GENERAL  

1.01 SUMMARY 

A. Section Includes: 
1. Metal conduits and fittings. 
2. Nonmetallic conduits and fittings. 
3. Optical-fiber-cable pathways and fittings. 
4. Metallic surface pathways. 
5. Nonmetallic surface pathways. 
6. J-Hooks. 
7. Boxes, enclosures, and cabinets. 
8. Polymer-concrete handholes and boxes for exterior underground cabling. 
9. Cable Trays 
10. Ladder Racks 

1.02 ACTION SUBMITTALS 

A. Product data for each type of product. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 
attachment details. 

PART 2  PRODUCTS 

2.01 METAL CONDUITS AND FITTINGS 

A. Description: Metal raceway of circular cross section with manufacturer-fabricated fittings. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. O-Z/Gedney; a brand of Emerson Industrial Automation. 
2. Southwire Company. 
3. Thomas & Betts Corporation; A Member of the ABB Group. 

C. General Requirements for Metal Conduits and Fittings: 
1. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, 

and marked for intended location and application. 
2. Comply with TIA-569-E. 

D. GRC: Comply with ANSI C80.1 and UL 6. 

E. ARC: Comply with ANSI C80.5 and UL 6A. 

F. IMC: Comply with ANSI C80.6 and UL 1242. 

G. PVC-Coated Steel Conduit: PVC-coated IMC. 
1. Comply with NEMA RN 1. 
2. Coating Thickness: 0.040 inch (1 mm), minimum. 

H. EMT: Comply with ANSI C80.3 and UL 797. 

I. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 
1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and 

NFPA 70. 
2. Fittings for EMT: 

a. Material: Steel  
b. Type: Setscrew 

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL-467, rated for 
environmental conditions where installed, and including flexible external bonding jumper. 

4. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1 mm), 
with overlapping sleeves protecting threaded joints. 

http://www.specagent.com/Lookup?ulid=2279
http://www.specagent.com/Lookup?uid=123457067046
http://www.specagent.com/Lookup?uid=123457067050
http://www.specagent.com/Lookup?uid=123457067051
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J. Joint Compound for IMC, GRC, or ARC: 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. 

2.02 NONMETALLIC CONDUITS AND FITTINGS 

A. Description: Nonmetallic raceway of circular section with manufacturer-fabricated fittings. 

B.         Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Carlon; a brand of Thomas & Betts Corporation. 
2. Dura-Line. 
3. RACO; Hubbell. 

C. General Requirements for Nonmetallic Conduits and Fittings: 
1. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location 

and application. 
2. Comply with TIA-569-E. 

D. RNC: Type EPC-40-PVC Type EPC-80-PVC, complying with NEMA TC 2 and UL 651 unless 
otherwise indicated. 

E. Rigid HDPE: Comply with UL 651A. 

F. Continuous HDPE: Comply with UL 651A. 

G. RTRC: Comply with UL 2515A and NEMA TC 14. 
1. Fittings: Comply with NEMA TC 3; match to conduit or tubing type and material. 

H. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.03 OPTICAL-FIBER-CABLE PATHWAYS AND FITTINGS 

A. Description: Comply with UL 2024; flexible-type pathway with a circular cross section, approved 
for plenum or riser installation unless otherwise indicated. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Carlon; a brand of Thomas & Betts Corporation. 
2. Dura-Line. 
3. Hubbell. 

2.04 SURFACE METAL PATHWAYS 

A. Description: Galvanized steel with snap-on covers, complying with UL 5. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. MonoSystems, Inc. 
2. Panduit Corp. 
3. Wiremold / Legrand. 

C. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and 
application. 

D. Comply with TIA-569-E. 

2.05 SURFACE NONMETALLIC PATHWAYS: 

A. Description: Two- or three-piece construction, complying with UL 5A, and manufactured of rigid 
PVC. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Panduit Corp. 
2. Quazite: Hubbell Power Systems, Inc. 
3. Wiremold / Legrand. 

C. Finish: Texture and color determined at time of submittal. 

http://www.specagent.com/Lookup?ulid=2282
http://www.specagent.com/Lookup?uid=123457066994
http://www.specagent.com/Lookup?uid=123457066995
http://www.specagent.com/Lookup?uid=123457066993
http://www.specagent.com/Lookup?ulid=2285
http://www.specagent.com/Lookup?uid=123457067000
http://www.specagent.com/Lookup?uid=123457067001
http://www.specagent.com/Lookup?ulid=2292
http://www.specagent.com/Lookup?uid=123457067054
http://www.specagent.com/Lookup?uid=123457067056
http://www.specagent.com/Lookup?uid=123457067057
http://www.specagent.com/Lookup?ulid=2294
http://www.specagent.com/Lookup?uid=123457067012
http://www.specagent.com/Lookup?uid=123457067013
http://www.specagent.com/Lookup?uid=123457067014
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D. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and 
application. 

E. Comply with TIA-569-E. 

2.06 J-HOOKS 

A. Description: Prefabricated sheet metal cable supports for telecommunications cable. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Eaton, B-line. 
2. Panduit Corp. 
3. Wiremold / Legrand. 

C. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and 
application. 

D. Comply with TIA-569-E. 

2.07 BOXES, ENCLOSURES, AND CABINETS 

A. Description: Enclosures for communications. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. O-Z/Gedney; a brand of Emerson Industrial Automation. 
2. RACO; Hubbell. 
3. Thomas & Betts Corporation; A Member of the ABB Group. 

C. General Requirements for Boxes, Enclosures, and Cabinets: 
1. Comply with TIA-569-E. 
2. Boxes, enclosures, and cabinets installed in wet locations shall be listed and labeled as 

defined in NFPA 70, by an NRTL, and marked for use in wet locations. 
3. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box. 
4. Device Box Dimensions: 4 inches square by 2-1/8 inches deep, with single gang mud 

ring, U.N.O. 

D. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

F. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 3R, with continuous-hinge 
cover with flush latch unless otherwise indicated. 
1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures: 

a. Material: Fiberglass. 
b. Finished inside with radio-frequency-resistant paint. 

3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

2.08 POLYMER-CONCRETE HANDHOLES 

A. Description: Molded of sand and aggregate; bound together with polymer resin; and reinforced 
with steel, fiberglass, or a combination of the two. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Armorcast Products Company. 
2. NewBasis. 
3. Quazite: Hubbell Power Systems, Inc. 

C. General Requirements for Polymer Concrete Handholes: 
1. Boxes and handholes for use in underground systems shall be listed and labeled as 

defined in NFPA 70, by an NRTL, and marked for intended location and application. 
2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by an 

NRTL, and marked for intended location and application. 
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3. Comply with TIA-569-E. 

D. Configuration: Designed for flush burial with open bottom unless otherwise indicated. 

E. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load 
rating consistent with enclosure and handhole location. 
1. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 
2. Cover Legend: Molded lettering, "COMMUNICATIONS". 

2.09 CABLE TRAYS 

A. Description: wire mesh basket cable support for telecommunications cable. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Eaton, B-line. 
2. Panduit Corp. 
3. Wiremold / Legrand. 

C. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and 
application. 

D. Comply with TIA-569-E. 

2.10 LADDER RACK 

A. Description: rail/rung style cable support for telecommunications cable. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Eaton, B-line. 
2. Panduit Corp. 
3. Wiremold / Legrand. 

C. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and 
application. 

D. Comply with TIA-569-E. 

PART 3  EXECUTION 

3.01 PATHWAY APPLICATION 

A. Minimum Pathway Size: refer to drawings 

B. Pathway Fittings: Compatible with pathways and suitable for use and location. 

C. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

D. Install surface pathways only where indicated on Drawings. 

E. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.  

3.02 INSTALLATION 

A. Comply with the following standards for installation requirements except where requirements on 
Drawings or in this Section are stricter: 
1. NECA 1. 
2. NECA/BICSI 568. 
3. TIA-569-E. 
4. NECA 101 
5. NECA 102. 
6. NECA 105. 
7. NECA 111. 

B. Comply with NFPA 70 limitations for types of pathways allowed in specific occupancies and 
number of floors. 

C. Comply with requirements in Section 07 8413 "Penetration Firestopping" for firestopping 
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies. 
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D. Comply with requirements in Section 27 0528.29 "Hangers and Supports for Communications 
Systems" for hangers and supports. 

E. Comply with requirements in Section 27 0544 "Sleeves and Sleeve Seals for Communications 
Pathways and Cabling" for sleeves and sleeve seals for communications. 

F. Keep pathways at least 12 inches away from parallel runs of flues and steam or hot-water 
pipes. Install horizontal pathway runs above water and steam piping. 

G. Complete pathway installation before starting conductor installation. 

H. Install no more than the equivalent of two 90-degree bends in any pathway run. Support within 
12 inches of changes in direction. Utilize long radius elbows for all optical-fiber cables. 

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

J. Support conduit within 12 inches of enclosures to which attached. 

K. Pathways Embedded in Slabs: 
1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 

reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure pathways to reinforcement at maximum 10-foot intervals. 

2. Arrange pathways to cross building expansion joints at right angles with expansion 
fittings. Comply with requirements for expansion joints specified in this article. 

3. Arrange pathways to keep a minimum of 1 inch of concrete cover in all directions. 
4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location. 

L. Stub-ups to Above Recessed Ceilings: 
1. Use EMT, IMC, or RMC for pathways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure. 

M. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 
listed compound to threads of pathway and fittings before making up joints. Follow compound 
manufacturer's written instructions. 

N. Coat field-cut threads on PVC-coated pathway with a corrosion-preventing conductive 
compound prior to assembly. 

O. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings 
in the locknut area prior to assembling conduit to enclosure, to assure a continuous ground 
path. 

P. Cut conduit perpendicular to the length. For conduits of 2-inch trade size and larger, use roll 
cutter or a guide to ensure cut is straight and perpendicular to the length. 

Q. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. 
Secure pull wire, so it cannot fall into conduit. Cap pathways designated as spare alongside 
pathways in use. 

R. Surface Pathways: 
1. Install surface pathway for surface telecommunications outlet boxes only where indicated 

on Drawings. 
2. Install surface pathway with a minimum 2-inch radius control at bend points. 
3. Secure surface pathway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight pathway section. 
Support surface pathway according to manufacturer's written instructions. Tape and glue 
are not acceptable support methods. 

S. Pathways for Optical-Fiber and Communications Cable: Install pathways, metal and 
nonmetallic, rigid and flexible, as follows: 
1. 1-Inch Trade Size and Larger: Install pathways in maximum lengths of 75 feet. 
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2. Install with a maximum of two 90-degree bends or equivalent for each length of pathway 
unless Drawings show stricter requirements. Separate lengths with pull or junction boxes 
or terminations at distribution frames or cabinets where necessary to comply with these 
requirements. 

T. Install pathway-sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound. For concealed pathways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install pathway-
sealing fittings according to NFPA 70. 

U. Install devices to seal pathway interiors at accessible locations. Locate seals, so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
pathways at the following points: 
1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces. 
2. Where an underground service pathway enters a building or structure. 
3. Where otherwise required by NFPA 70. 

V. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings. 

W. J-Hooks: 
1. Size to allow a minimum of 25 percent future capacity without exceeding design capacity 

limits. 
2. Shall be supported by dedicated support wires. Do not use ceiling grid support wire or 

support rods. 
3. Hook spacing shall allow no more than 6 inches of slack. The lowest point of the cables 

shall be no less than 6 inches adjacent to ceilings, mechanical ductwork and fittings, 
luminaires, power conduits, power and telecommunications outlets, and other electrical 
and communications equipment. 

4. Space hooks no more than 4 feet .c. 
5. Provide a hook at each change in direction. 

X. Mount boxes at heights indicated on Drawings. Install boxes with height measured to center of 
box unless otherwise indicated. 

Y. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surface to provide a flat surface for a 
raintight connection between box and cover plate or supported equipment and box. 

Z. Horizontally separate boxes mounted on opposite sides of walls, so they are not in the same 
vertical channel. 

AA. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits. 

BB. Set metal floor boxes level and flush with finished floor surface. 

CC. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface. 

3.03 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 
1. Excavate trench bottom to provide firm and uniform support for conduit. Install backfill. 
2. After installing conduit, backfill and compact. 
3. Install manufactured duct elbows for stub-ups at poles and equipment and at building 

entrances through floor unless otherwise indicated. Install manufactured rigid steel 
conduit elbows for stub-ups at poles and equipment and at building entrances through 
floor. 
a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 

coupling with 3 inches of concrete around conduit for a minimum of 12 inches on 
each side of the coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 
penetrate building foundations, extend steel conduit horizontally a minimum of 60 
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inches from edge of foundation or equipment base. Install insulated grounding 
bushings on terminations at equipment. 

4. Underground Warning Tape: Provide warning tape 12” above trenched conduit. 

3.04 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded 
from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed 
earth. 

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of 
other enclosures 1 inch above finished grade. 

D. Field cut openings for conduits according to enclosure manufacturer's written instructions. Cut 
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to 
be used, and seal around penetrations after fittings are installed. 

3.05 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. 

3.06 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 
requirements in Section 07 8413 "Penetration Firestopping." 

3.07 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage or deterioration. 
1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 
2. Repair damage to PVC coatings or paint finishes with matching touchup coating 

recommended by manufacturer. 

END OF SECTION 
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SECTION 271513 
COMMUNICATIONS COPPER HORIZONTAL CABLING 

PART 1  GENERAL  

1.01 SUMMARY 

A. Section Includes: 
1. Category 6 twisted pair cable. 
2. Category 6a twisted pair cable. 
3. Twisted pair cable hardware, including plugs and jacks. 
4. Cable management system. 
5. Grounding provisions for twisted pair cable. 

1.02 COPPER HORIZONTAL CABLING DESCRIPTION 

A. Horizontal cabling system shall provide interconnections between the patch panels in the 
telecommunications rooms, and the equipment outlet. Cabling system consists of horizontal 
cables, intermediate and main cross-connects, mechanical terminations, and patch cords or 
jumpers used for horizontal-to-horizontal cross-connection. 

B. The maximum allowable horizontal cable length is 90 meters. This maximum allowable length 
does not include an allowance for the length of 10 meters used for patching. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For installers and installation supervisor. 

1.05 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

B. As-built drawings 

C. Test results 

D. Warranty certificate 

1.06 COORDINATION 

A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's 
telecommunications and LAN equipment and service suppliers. 

1.07 INSTALLER QUALIFICATIONS 

A. Installer Qualifications: Division 27 sub-contractor must have personnel certified by BICSI on 
staff and shall be a manufacturer certified contractor and will be required to provide a minimum 
20-year performance warranty on parts and labor for all Category 6 and Category 6A cabling 
and systems.   Proof of the sub-contractor’s ability to provide such a warranty shall be 
submitted to the General Contractor at the time of bidding and to the Owner prior to the Notice 
To Proceed. This warranty shall cover the patch panels, horizontal cabling, work area outlets, 
and patch cords. 

B. Contractor shall employ, in conjunction with construction of the project, a capable, experienced, 
and reliable foreperson and such skilled workers as may be required for the various classes of 
work to be performed. Contractor shall be required to submit evidence of foreperson's skilled 
experience on ANSI/TIA certified fiber optic systems. Evidence of experience shall be 
submitted to Owner with submittal of bid.  Minimum experience for any workman involved in 
cabling work shall be cable pulling and termination work on projects for a minimum of 5 years 
and completion of training (40 hrs. minimum) which certifies the person’s work in copper 
cabling installations.  Training can be a combination of BICSI and manufacturer training. 
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PART 2   PRODUCTS 

2.01 REQUIREMENTS 

A. General Performance: Horizontal cabling system shall comply with transmission standards in 
TIA-568.1-E, when tested according to test procedures of this standard. 

B. Telecommunications Pathways and Spaces: Comply with TIA-569-E. 

C. Grounding: Comply with TIA-607-D. 

2.02 GENERAL CABLE CHARACTERISTICS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with 
the applicable standard and NFPA 70 for the following types: 
1. Communications, Plenum Rated: Type CMP  

B. RoHS compliant. 

2.03 CATEGORY 6 TWISTED PAIR CABLE 

A. Description: Four-pair, balanced-twisted pair cable, certified to meet transmission 
characteristics of Category 6 cable at frequencies up to 400 MHz. No minimum specification 
cable will be accepted. See drawings for additional details. 

B. Manufacturers: Subject to compliance with requirements. Available manufacturers offering 
products that may be incorporated into the Work include the following: 
1. CommScope, Inc. 
2. General Cable, with Panduit performance warranty. 
3. The Siemon Company. 

C. Standard: Comply with NEMA WC 66/ICEA S-116-732 and TIA-568.2-E for Category 6 cables. 

D. Conductors: 100-ohm, 23 AWG solid copper. 

E. Shielding/Screening: Unshielded twisted pairs (UTP). 

F. Cable Rating: Plenum. 

G. Jacket: Blue. 

2.04 TWISTED PAIR CABLE HARDWARE 

A. Description: Hardware designed to connect, splice, and terminate twisted pair copper 
communications cable. No residential grade hardware will be accepted. 

B. Manufacturers: Subject to compliance with requirements, provide products by the following: 
1. CommScope, Inc. 
2. Panduit. 
3. The Siemon Company. 

C. General Requirements for Twisted Pair Cable Hardware: 
1. Comply with the performance requirements of Category 6. 
2. Comply with TIA-568.2-E, IDC type, with modules designed for punch-down caps or tools. 
3. Cables shall be terminated with connecting hardware of same category or higher. 

D. Patch Panel: Modular panels housing numbered jack units with IDC-type connectors at each 
jack location for permanent termination of pair groups of installed cables. 
1. Features: 

a. Universal T568A and T568B wiring labels. 
b. Labeling areas adjacent to conductors. 
c. Replaceable connectors. 
d. 48 ports. 

2. Construction: 16-gauge steel and mountable on 19-inch equipment racks. 
3. Number of Jacks per panel: 48. 

E. Patch Cords: Provide one factory terminated Category 6 patch cord for each horizontal cable 
terminated within the patch panels.  See drawings for additional details. The patch cable 
lengths shall be field measured before ordering (typical lengths are 3’ and 5’).  Provide two 
factory terminated Category 6 cords for each duplex outlet indicated on the plans and four for 
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each quad outlet indicated on the plans.  The patch cable lengths shall be field measured 
before ordering (typical lengths are 5’ – 9’).   
1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure 

performance. Patch cords shall have latch guards to protect against snagging. 

F. Plugs and Plug Assemblies: 
1. Male; eight position; color-coded modular telecommunications connector designed for 

termination of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable. 
2. Standard: Comply with TIA-568.2-E.2. 
3. Marked to indicate transmission performance. 

G. Jacks and Jack Assemblies: 
1. Female; eight position; modular; fixed telecommunications connector designed for 

termination of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable. 
2. Designed to snap-in to a patch panel or faceplate. 
3. Standard: Comply with TIA-568.2-E. 
4. Marked to indicate transmission performance. 
5. Color to be determined at time of submittal. 

H. Faceplates: 
1. Two, Four, and Six port, vertical single gang faceplates designed to mount to double gang 

wall boxes with single gang mud rings. 
2. Eight, Ten, and Twelve port, vertical double gang faceplates designed to mount to double 

gang wall boxes. 
3. Plastic Faceplate: High-impact plastic.  
4. Metal Faceplate: Stainless steel  
5. For use with snap-in jacks accommodating any combination of twisted pair, optical fiber, 

and coaxial work area cords. 
6. Snap-in, clear-label covers and machine-printed inserts. 
7. Color to be determined at time of submittal. 

2.05 GROUNDING 

A. Comply with requirements in TIA-607-D 

PART 3   EXECUTION 

3.01 INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES 

A. Comply with NECA 1 and ANSI/TIA 568. 

B. Wiring Method: Install cables in j-hooks, raceways and cable trays. Conceal raceway and 
cables, except in unfinished spaces. 
1. Install plenum cable in environmental air spaces, including plenum ceilings. 

C. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal 
points with no excess and without exceeding manufacturer's limitations on bending radii. 
Provide and use lacing bars and distribution spools. Install conductors parallel with or at right 
angles to sides and back of enclosure. 

D. General Requirements for Cabling: 
1. Comply with TIA-568.1-E. 
2. Comply with BICSI's Information Transport Systems Installation Methods Manual, Ch. 5, 

"Copper Structured Cabling Systems," "Cable Termination Practices" Section. 
3. Install 110-style IDC termination hardware unless otherwise indicated. 
4. Do not untwist twisted pair cables more than 1/2 inch from the point of termination to 

maintain cable geometry. 
5. Terminate all conductors; no cable shall contain unterminated elements. Make 

terminations only at indicated outlets, terminals, cross-connects, and patch panels. 
6. Cables may not be spliced. Secure and support cables at intervals not exceeding 48” and 

not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals. 
7. Install lacing bars to restrain cables, prevent straining connections, and prevent bending 

cables to smaller radii than minimums recommended by manufacturer. 
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8. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI information Transport 
Systems Installation Methods Manual, Ch. 5, "Copper Structured Cabling Systems," 
"Cable Termination Practices" Section. Use lacing bars and distribution spools. 

9. 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. 

10. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps 
shall not be used for heating. 

11. In the telecommunications room, install a 10’ long service loop.  At the work area outlet, 
install a 12” long service loop. 

12. Pulling Cable: Comply with BICSI Information Transport Systems Installation Methods 
Manual, Ch. 5, "Copper Structured Cabling Systems," "Pulling and Installing Cable" 
Section. Monitor cable pull tensions. 

E. Separation from EMI Sources: 
1. Comply with recommendations from BICSI's "Telecommunications Distribution Methods 

Manual" and TIA-569-E for separating unshielded copper communication cable from 
potential EMI sources, including electrical power lines and equipment. 

3.02 FIRESTOPPING 

A. Comply with TIA-569-E, Annex A, "Firestopping." 

B. Comply with "Firestopping Systems" Article in BISCI's "Telecommunications Distribution 
Methods Manual." 

3.03 GROUNDING 

A. Comply with TIA-607-D. 

B. Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall, 
allowing at least a 2-inch clearance behind the grounding bus bar. Connect grounding bus bar 
to suitable electrical building ground, using a minimum No. 4 AWG grounding electrode 
conductor. 

C. Bond metallic equipment to the grounding bus bar, using not smaller than a No. 6 AWG 
equipment grounding conductor. 

D. Grounding busbar shall be 12” x 4” x 1/4”. 

3.04 IDENTIFICATION 

A. Cable and Wire Identification: 
1. Label each cable within 2” of each termination with a mechanically generated label. 
2. Label each patch panel, patch panel port, and each faceplate port with a mechanically 

generated label. 
3. Labels shall be preprinted or computer-printed type, with a printing area and font color that 

contrast with cable jacket color but still comply with TIA-606-D. 

3.05 FIELD QUALITY CONTROL 

A. Perform tests per section 27 1700 

END OF SECTION 



 
 

 
Metolius Elementary 
School Upgrades 

Testing, Identification and Administration of 
Balanced Twist Pair Infrastructure  

27 1700 - 1 

 

SECTION 271700 
TESTING, IDENTIFICATION AND ADMINISTRATION OF  

BALANCED TWIST PAIR INFRASTRUCTURE 

PART 1  GENERAL  

1.01 WORK INCLUDED 

A. Provide all labor, materials, tools, field-test instruments and equipment required for the 
complete testing, identification and administration of the work called for in the Contract 
Documents.   

B. In order to conform to the overall project event schedule, the cabling contractor shall survey the 
work areas and coordinate cabling testing with other applicable trades.  

C. In addition to the tests detailed in this document, the contractor shall notify the Owner or the 
Owner’s representative of any additional tests that are deemed necessary to guarantee a fully 
functional system.  The contractor shall carry out and record any additional measurement 
results at no additional charge. 

1.02 SCOPE 

A. This Section includes the minimum requirements for the test certification, identification and 
administration of horizontal balanced twisted pair cabling. 

B. This Section includes minimum requirements for: 
1. Copper cabling test instruments 
2. Copper cabling testing 
3. Identification 
a. Labels and labeling 
4. Administration 
a. Test results documentation 
b. As-built drawings 

C. Testing shall be carried out in accordance with this document.  

D. Testing shall be performed on each cabling link. (100% testing) 

E. All tests shall be documented. 

1.03 QUALITY ASSURANCE 

A. All testing procedures and field-test instruments shall comply with applicable requirements of: 
1. ANSI/TIA-1152, Requirements for Field Test Instruments and Measurements for 

Balanced Twisted-Pair Cabling 
2. ANSI/TIA-568.0-E, Generic Telecommunications Cabling for Customer Premises. 
3. ANSI/TIA-568.1-E, Commercial Building Telecommunications Cabling Standard 
4. ANSI/TIA-568.2-E, Balanced Twisted-Pair Telecommunications Cabling and 

Components Standards. 
5. ANSI/TIA-606-D, Administration Standard for Commercial Telecommunications 

Infrastructure, including the requirements specified by the customer, unless the 
customer specifies their own labeling requirements. 

B. Trained technicians who have successfully attended an appropriate training program and have 
obtained a certificate as proof thereof shall execute the tests. These certificates may have been 
issued by any of the following organizations or an equivalent organization: 

1. Manufacturer of the connectors or cable. 
2. Manufacturer of the test equipment used for the field certification. 
3. Training organizations (e.g., BICSI, A Telecommunications Association 

headquarters in Tampa, Florida; ACP [Association of Cabling Professionals™] 
Cabling Business Institute located in Dallas, Texas) 

C. The Owner or the Owner’s representative shall be invited to witness and/or review field-testing. 
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1. The Owner or the Owner’s representative shall be notified of the start date of the 
testing phase five (5) business days before testing commences. 

2. The Owner or the Owner’s representative will select a random sample of 5% of 
the installed links. The Owner or the Owner’s representative shall test these 
randomly selected links and the results are to be stored in accordance with Part 
3 of this document. The results obtained shall be compared to the data provided 
by the installation contractor. If more than 2% of the sample results differ in terms 
of the pass/fail determination, the installation contractor under supervision of the 
representative shall repeat 100% testing at no cost to the Owner. 

1.04 SUBMITTALS 

A. Manufacturers catalog sheets and specifications for the test equipment.  

B. A schedule (list) of all balanced twisted-pair copper links to be tested. 

C. Sample test reports. 

1.05  ACCEPTANCE OF TEST RESULTS 

A. Unless otherwise specified by the Owner or the Owners representative, each cabling link shall 
be in tested for: 

1. Wire Map 
2. Length 
3. Propagation Delay 
4. Delay Skew 
5. DC Loop Resistance – recorded for information only 
6. DC Resistance Unbalance – recorded for information only 
7. Insertion Loss 
8. NEXT (Near-End Crosstalk) 
9. PS NEXT (Power Sum Near-End Crosstalk) 
10. ACR-N (Attenuation to Crosstalk Ratio Near-End) – recorded for information only 
11. PS ACR-N (Power Sum Attenuation to Crosstalk Ratio Near-End) – recorded for 

information only 
12. ACR-F (Attenuation to Crosstalk Ratio Far-End) 
13. PS ACR-F (Power Sum Attenuation to Crosstalk Ratio Far-End) 
14. Return Loss 
15. TCL (Transverse Conversion Loss) – recorded for information only 
16. ELTCTL (Equal Level Transverse Conversion Transfer Loss) – recorded for 

information only 

B. All installed cabling Permanent Links shall be field-tested and pass the test requirements and 
analysis as described in Part 3.  Any Permanent Link that fails these requirements shall be 
diagnosed and corrected. Any corrective action that must take place shall be documented and 
followed with a new test to prove that the corrected Permanent Link meets performance 
requirements. The final and passing result of the tests for all Permanent Links shall be provided 
in the test results documentation in accordance with Part 3. 

C. Acceptance of the test results shall be given in writing after the project is fully completed and 
tested in accordance with Contract Documents and to the satisfaction of the Owner. 

PART 2  PRODUCTS 

2.1 BALANCED TWISTED-PAIR CABLE TESTERS 

A. The field-test instrument shall be within the calibration period recommended by the 
manufacturer, typically 12 months. 

B. Certification tester 
1. Accuracy 
a. Level III accuracy in accordance with ANSI/TIA-1152 
b. Independent verification of accuracy 
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c. Acceptable manufacturers 
1. Fluke Networks 

2. Permanent Link Adapters 
a. RJ45 plug must meet the requirements for NEXT, FEXT and Return Loss in 

accordance with ANSI/TIA-568.2-E Annex C 
b. Twisted pair Category 5e, 6, 6A, 7 or 7A cords are not permitted as their 
performance degrades with use and can cause false Return Loss failures 
3. Results Storage 
a. Must be capable of storing > 10,000 results for all measurements found in 
2.1.B.4 below 
4. Measurement capabilities 
a. Wire Map 
b. Length 
c. Propagation Delay 
d. Delay Skew 
e. DC Loop Resistance 
f. DC Resistance Unbalance 
g. Insertion Loss 
h. NEXT (Near-End Crosstalk) 
i. PS NEXT (Power Sum Near-End Crosstalk) 
j. ACR-N (Attenuation to Crosstalk Ratio Near-End) 
k. PS ACR-N (Power Sum Attenuation to Crosstalk Ratio Near-End) 
l. ACR-F (Attenuation to Crosstalk Ratio Far-End) 
m. PS ACR-F (Power Sum Attenuation to Crosstalk Ratio Far-End) 
n. Return Loss 
o. TCL (Transverse Conversion Loss) 
p. ELTCTL (Equal Level Transverse Conversion Transfer Loss) 
q. Time Domain Reflectometer 
r. Time Domain Xtalk Analyzer 

C. PC Software 
1. Windows® based. 
2. Must show when 3 dB and 4 dB rules are applied 
3. Re-certification capability, where results must have their Cable IDs suffixed with 

(RC). 
4. Built in PDF export – no additional third party software permitted. 
5. Built-in statistical analysis. 

2.2 IDENTIFICATION 

A. Labels 
1. Shall meet the legibility, defacement, exposure and adhesion requirements of UL 

969. 
2. Shall be preprinted using a mechanical means of printing (e.g., laser printer). 
3. Where used for cable marking, provide vinyl substrate with a white printing area 

and a clear “tail” that self laminates the printed area when wrapped around the 
cable. If cable jacket is white, provide cable label with printing area that is any 
other color than white, preferably orange or yellow – so that the labels are easily 
distinguishable. 

4. Where insert type labels are used provide clear plastic cover over label. 
5. Provide plastic warning tape 6 inches wide continuously printed and bright 

colored 18” above all direct buried services, underground conduits and duct-
banks. 

6. Acceptable Manufacturers: 
a. Brady Corporation 
b. Silver Fox 
c. Brother 
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d. Epson 
e. Dymo 

2.3 ADMINISTRATION 

A. Administration of the documentation shall include test results of each Permanent Link.   

B. The test result information for each link shall be recorded in the memory of the field-test 
instrument upon completion of the test. 

C. The test result records saved within the field-test instrument shall be transferred into a 
Windows® -based database utility that allows for the maintenance, inspection and archiving of 
these test records. 

PART 3 – EXECUTION 

3.1 GENERAL 

A. All outlets, cables, patch panels and associated components shall be fully assembled and 
labeled prior to field-testing.  Any testing performed on incomplete systems shall be redone on 
completion of the work. 

3.2 BALANCED TWISTED PAIR CABLE TESTING 

A. Field-test instruments shall have the latest software and firmware installed. 

B. Permanent Link test results including the individual frequency measurements from the tester 
shall be recorded in the test instrument upon completion of each test for subsequent uploading 
to a PC in which the administrative documentation (reports) may be generated. 

C. Testing shall be performed on each cabling segment (connector to connector). Sampling is not 
acceptable. 

D. Permanent Link adapters made from twisted pair Category 5e, 6, 6A, 7 or 7A cords are not 
permitted as their performance degrades with use and can cause false Return Loss failures. 

E. The installer shall build a reference link. All components shall be anchored so it is not possible 
to disturb them. The technician is to conduct a Category 6 Permanent Link test each day to 
ensure no degradation of the tester or its Permanent Link adapters. 

F. Wire Map Measurement 
1. The wire map test is intended to verify pin-to-pin termination at each end and 

check for installation connectivity errors. For each of the 8 conductors in the 
cabling, the wire map indicates:  

a. Continuity to the remote end 
b. Shorts between any two or more conductors 
c. Reversed pairs 
d. Split pairs 
e. Transposed pairs 
f. Distance to open on shield 
g. Any other miss-wiring 
2. The correct connectivity of telecommunications outlets/connectors is defined in 

ANSI/TIA-568.2-E. Two color schemes are permitted. The user shall define 
which scheme is to be used. The field tester shall document which color scheme 
was used. Examples are given below: 
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G. Length Measurement 
1. The length of each balanced twisted pair shall be recorded. 
2. Since physical length is determined from electrical length, the physical length of 

the link calculated using the pair with the shortest electrical delay shall be 
reported and used for making the pass or fail determination. 

3. The pass or fail criteria is based on the maximum length allowed for the 
Permanent Link as specified in ANSI/TIA-568.2-E plus the nominal velocity of 
propagation (NVP) uncertainty of 10%. For a Permanent Link, the length 
measurement can be 325 ft. (99 m) before a fail is reported. 

H. Propagation Delay measurement 
1. Is the time it takes for a signal to reach the end of the link. 
2. The measurement shall be made at 10 MHz per ANSI/TIA-1152. 
3. The propagation delay of each balanced twisted pair shall be recorded. 
4. Is not to exceed 498 ns per ANSI/TIA-568.2-E Section 6.3.18. 

I. Delay Skew measurement 
1. Is the difference in propagation delay @ 10 MHz between the shortest delay and 

the delays of the other wire pairs. 
2. The delay skew of each balanced twisted pair shall be recorded. 
3. Is not to exceed 44 ns per ANSI/TIA-568.2-E Section 6.3.19. 

J. DC Resistance 
1. Often reported as Resistance, is the loop resistance of both conductors in the 

pair. 
2. Is not specified in ANSI/TIA-1152, but shall be recorded for all four pairs. 

K. DC Resistance Unbalance 
1. Often reported as Resistance Unbalance, is the difference in resistance of the 

two wires within the pair. 
2. Is not specified in ANSI/TIA-1152 for a Permanent Link, but shall be recorded for 

all four pairs. 

L. Insertion Loss 
1. Is the loss of signal strength over the cabling (in dB). 
2. The frequency resolution shall be: 
a. 1 – 31.25 MHz: 150 kHz 
b. 31.25 – 100 MHz: 250 kHz 
c. 100 – 250 MHz: 500 kHz 
3. Worst case shall be reported for all four pairs in one direction only. 
4. Reported margins found to be within the accuracy of the field tester shall be 

marked with an asterisk (*). 
5. Is not to exceed the Category 6 Permanent Link limits found in ANSI/TIA-568.2-E 

Section 6.3.7. 
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M. NEXT (Near-End Crosstalk) 
1. Is the difference in amplitude (in dB) between a transmitted signal and the 

crosstalk received on other wire pairs at the same end of the cabling. 
2. The frequency resolution shall be: 
a. 1 – 31.25 MHz: 150 kHz 
b. 31.25 – 100 MHz: 250 kHz 
c. 100 – 250 MHz: 500 kHz 
3. Shall be measured in both directions. (12 pair to pair possible combinations) 
4. Both worst case and worst margins shall be reported. 
5. Is not to exceed the Category 6 Permanent Link limits found in ANSI/TIA-568.2-E 

Section 6.3.8. 
6. Reported margins found to be within the accuracy of the field tester shall be 

marked with an asterisk (*). 
7. The Time Domain Xtalk data shall be stored for any marginal or failing NEXT 

results. 

N. PS NEXT (Power Sum Near-End Crosstalk) 
1. Is the difference (in dB) between the test signal and the crosstalk from the other 

pairs received at the same end of the cabling. 
2. The frequency resolution shall be: 
a. 1 – 31.25 MHz: 150 kHz 
b. 31.25 – 100 MHz: 250 kHz 
c. 100 – 250 MHz: 500 kHz 
3. Shall be measured in both directions. (8 pair possible combinations) 
4. Both worst case and worst margins shall be reported. 
5. Is not to exceed the Category 6 Permanent Link limits found in ANSI/TIA-568.2-E 

Section 6.3.9. 
6. Reported margins found to be within the accuracy of the field tester shall be 

marked with an asterisk (*). 
7. The Time Domain Xtalk data shall be stored for any marginal or failing PS NEXT 

results. 

O. ACR-N (Attenuation Crosstalk Ratio Near-End)  
1. Is a calculation of NEXT minus Insertion Loss of the disturbed pair in dB. 
2. The frequency resolution shall be: 
a. 1 – 31.25 MHz: 150 kHz 
b. 31.25 – 100 MHz: 250 kHz 
c. 100 – 250 MHz: 500 kHz 
3. Shall be calculated in both directions.  
4. Is not specified in ANSI/TIA-1152, but shall be recorded for all 12 possible 

combinations. 

P. PS ACR-N (Power Sum Attenuation Crosstalk Ratio Near-End) 
1. Is a calculation of PS NEXT minus Insertion Loss of the disturbed pair in dB. 
2. The frequency resolution shall be: 
a. 1 – 31.25 MHz: 150 kHz 
b. 31.25 – 100 MHz: 250 kHz 
c. 100 – 250 MHz: 500 kHz 
3. Shall be calculated in both directions.  
4. Is not specified in ANSI/TIA-1152, but shall be recorded for all 8 possible 

combinations. 

Q. ACR-F (Attenuation Crosstalk Ratio Far-End) 
1. Is a calculation of FEXT minus Insertion Loss of the disturbed pair in dB. 
2. The frequency resolution shall be: 
a. 1 – 31.25 MHz: 150 kHz 
b. 31.25 – 100 MHz: 250 kHz 
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c. 100 – 250 MHz: 500 kHz 
3. Shall be measured in both directions. (24 pair to pair possible combinations) 
4. Both worst case and worst margins shall be reported. 
5. Is not to exceed the Category 6 Permanent Link limits found in ANSI/TIA-568.2-E 

Section 6.3.11. 
6. Reported margins found to be within the accuracy of the field tester shall be 

marked with an asterisk (*). 

R. PS ACR-F (Power Sum Attenuation Crosstalk Ratio Far-End) 
1. Is a calculation of PS FEXT minus Insertion Loss of the disturbed pair in dB. 
2. The frequency resolution shall be: 
a. 1 – 31.25 MHz: 150 kHz 
b. 31.25 – 100 MHz: 250 kHz 
c. 100 – 250 MHz: 500 kHz 
3. Shall be measured in both directions. (8 pair possible combinations) 
4. Both worst case and worst margins shall be reported. 
5. Is not to exceed the Category 6 Permanent Link limits found in ANSI/TIA-568.2-E 

Section 6.3.13. 
6. Reported margins found to be within the accuracy of the field tester shall be 

marked with an asterisk (*). 

S. Return Loss 
1. Is the difference (in dB) between the power of a transmitted signal and the power 

of the signals reflected back. 
2. The frequency resolution shall be: 
a. 1 – 31.25 MHz: 150 kHz 
b. 31.25 – 100 MHz: 250 kHz 
c. 100 – 250 MHz: 500 kHz 
3. Shall be measured in both directions. (8 pair possible combinations) 
4. Both worst case and worst margins shall be reported. 
5. Shall be ignored at all frequencies where the Insertion Loss is less than 3 dB for 

that pair. 
6. Is not to exceed the Category 6 Permanent Link limits found in ANSI/TIA-568.2-E 

Section 6.3.6. 
7. Reported margins found to be within the accuracy of the field tester shall be 

marked with an asterisk (*). 
8. The Time Domain Reflectometer data shall be stored for any marginal or failing 

Return Loss results. 

T. TCL (Transverse Conversion Loss) 
1. Is the ratio (in dB) between a differential mode signal inject at the near-end and 

the common-mode signal measured at the near-end on the same wire pair.  
2. The frequency resolution shall be: 
a. 1 – 31.25 MHz: 150 kHz 
b. 31.25 – 100 MHz: 250 kHz 
c. 100 – 250 MHz: 500 kHz 
3. Shall be measured in both directions.  
4. Is not specified in ANSI/TIA-1152 for a Permanent Link, but shall be recorded for 

all 8 possible combinations. 

U. ELTCTL (Equal Level Transverse Conversion Transfer Loss) 
1. Is the ratio (in dB) between a differential mode signal inject at the near-end and 

the common-mode signal measured at the far end on the same wire pair minus 
the Insertion Loss of that pair.  

2. The frequency resolution shall be: 
a. 1 – 31.25 MHz: 150 kHz 
b. 31.25 – 100 MHz: 250 kHz 
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c. 100 – 250 MHz: 500 kHz 
3. Shall be measured in both directions.  
4. Is not specified in ANSI/TIA-1152 for a Permanent Link, but shall be recorded for 

all 8 possible combinations. 

3.3 ADMINISTRATION 

A. Test results documentation 
1. Test results saved within the field-test instrument shall be transferred into a 

Windows™-based database utility that allows for the maintenance, inspection 
and archiving of the test records.  These test records shall be uploaded to the PC 
unaltered, i.e., “as saved in the field-test instrument”.  The file format, CSV 
(comma separated value), does not provide adequate protection of these records 
and shall not be used. 

2. The test results documentation shall be available for inspection by the Owner or 
the Owner’s representative during the installation period and shall be passed to 
the Owner's representative within 5 working days of completion of tests on 
cabling served by a telecommunications room or of backbone cabling.  The 
installer shall retain a copy to aid preparation of as-built information. 

3. The database for the complete project, including twisted-pair copper cabling 
links, if applicable, shall be stored and delivered on CD or DVD prior to Owner 
acceptance of the building.  This CD or DVD shall include the software tools 
required to view, inspect, and print any selection of the test reports. 

4. Circuit IDs reported by the test instrument should match the specified label ID 
(see Error! Reference source not found. of this Section). 

5. The detailed test results documentation data is to be provided in an electronic 
database for each tested balance twisted-pair and shall contain the following 
information 

a. The overall Pass/Fail evaluation of the link-under-test 
b. The date and time the test results were saved in the memory of the tester 
c. The identification of the customer site as specified by the end-user 
d. The name of the test limit selected to execute the stored test results 
e. The name of the personnel performing the test 
f. The version of the test software and the version of the test limit database held 

within the test instrument 
g. The manufacturer, model and serial number of the field-test instrument 
h. The adapters used 
i. The factory calibration date 
j. Wire Map 
k. Propagation Delay values, for all four pairs 
l. Delay Skew values, for all four pairs 
m. DC Resistance values, for all four pairs 
n. DC Resistance Unbalance, values for all four pairs 
o. Insertion Loss, worst case values for all four pairs 
p. NEXT, worst case margin and worst case values, both directions  
q. PS NEXT, worst case margin and worst case values, both directions  
r. ACR-F, worst case margin and worst case values, both directions  
s. PS ACR-F, worst case margin and worst case values, both directions  
t. Return Loss, worst case margin and worst case values, both directions  
u. TCL, worst case values both directions 
v. ELTCTL, worst case values, both directions. 
w. Time Domain Crosstalk data if the link is marginal or fails 
x. Time Domain Reflectometer data if the link is marginal or fails 

B. Record copy and as-built drawings 
1. Provide record copy drawings periodically through out the project as requested 

by the Construction Manager or Owner, and at end of the project on a CD or 
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DVD.  Record copy drawings at the end of the project shall be in CAD format and 
include notations reflecting the as built conditions of any additions to or variation 
from the drawings provided such as, but not limited to cable paths and 
termination point. The as-built drawings shall include, but are not limited to block 
diagrams, frame and cable labeling, cable termination points, equipment room 
layouts and frame installation details.  The as-builts shall include all field changes 
made up to construction completion: 

a. Field directed changes to pull schedule. 
b. Horizontal cable routing changes. 
c. Associated detail drawings. 

END OF SECTION 
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SECTION 281300 
ACCESS CONTROL 

PART 1   GENERAL 

1.01 SUMMARY 

A. This section is proposed to expand the existing Prodatakey (PDK) access control system at 
Jefferson County School District.  The work and specifications described herein shall be 
provided as a turn-key system by the contractor.  All incidentals, accessories, programming, 
installation and start-up required for a turn-key installation shall be provided.  Principle items 
include, but are not limited to: pre-installation site inspection, labor, raceway, cable, connectors, 
door controllers, card readers, access cards, motion detectors for exit, power cords, power 
supplies, and end user training.   The system shall carry a one-year warranty on parts and 
labor, which will begin with final completion.   

1.02 REFERENCES 

A. The system shall be comply as a power limited device and the following performance 
standards: 
1. UL 294: U.L. Standard for Safety for Access Control System Units. 

B. The system shall be supplied with complete details on all installation criteria necessary to meet 
all of the above listings. 

1.03 REGULATORY REQUIREMENTS 

A. System: Power supplies must be listed to conform to U.L. Standards. 

B. Conform to National Electrical Code and International Building Code. 

1.04 QUALITY ASSURANCE 

A. Manufacturer: Company specializing in Access Control with five (5) years of experience.    

1.05 SUBMITTALS 

A. Shop Drawings: Indicate layout, wiring diagrams and dimensions. 

B. Product Data:  Provide data sheets for each item of equipment, equipment ratings, and for 
finishes. 

C. Manufacturer’s Installation Instructions:  Indicate installation instructions. 

1.06 RECORD DRAWINGS 

A. Definition: Project Record Drawings are drawings that completely record and document all 
aspects and features of the Work.  

B. The purpose of Project Record Drawings is to provide factual information regarding all aspects 
of the Work, to enable future service, modifications, and additions to the Work.  

C. Project Record Drawings are an important element of this Work. Contractor shall accurately 
maintain Project Record Drawings throughout the course of this project. Project Record 
Drawings shall include documentation of all Work, including the documentation of existing 
equipment, wiring, conduits, and raceways that are to be reused in the Work. 

D. Engineer shall furnish Contractor with PDF files for Contractor’s use in preparing Project 
Record Drawings.  

E. Contractor shall maintain a working set of Project Record Drawings at the project site 
throughout the course of the Work. The working set shall be updated as the Work progresses. 

F. Project Record Drawings shall accurately show the physical placement of the following: 

G. Equipment and devices. 

H. Conduit and raceways. 

I. Junction and pull box locations. 
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J. Interfaces to external equipment. 

K. Connections to power and telephone or other communications circuits. 

L. Project Record Drawings shall show the physical placement of each device and conduit or 
aerial centerline, to be accurate to within one foot (1') of the nearest landmark.  

M. Project Record Drawings shall be available for inspection by Engineer on a daily basis.  
Incomplete or inaccurate Project Record Drawings may be cause for delay of Contractor’s 
payment. 

N. Upon completion of Work, and prior to Final Acceptance, Contractor shall prepare and submit 
to Engineer a final record set of Project Record Drawings in .DWG format.  This set shall 
consist of all data transferred from the working set, supplemented by Riser Diagrams and other 
information.  The final record set of Project Record Drawings shall be drafted by a skilled 
draftsperson, under the supervision of Contractor. All final Project Record Drawings shall be 
provided to the Engineer. 

1.07 OPERATION AND MAINTENANCE DATA 

A. Operation Data: Include operating instructions. 

B. Maintenance Data: Include maintenance and repair procedures. 

1.08 WARRANTY 

A. All equipment shall carry a warranty against all electrical and mechanical defects for a period   
of: 
1. One-year following the issuance of final completion. 

PART 2   PRODUCTS 

2.01 SYSTEM DESCRIPTION 

A. The system shall be an integrated access control system as indicated in the specifications and 
on the Contract Drawings. The card access control system through the use of card readers 
shall provide 24-hour capability of managing the entry of authorized individuals and restricting 
access. Card readers shall be provided at all exterior doors as indicated on the drawings. 

B. The system shall monitor building entrances either by the electromechanical lock senstat relay 
or a concealed flush door switch. During occupied hours the access shall be on a schedule. 
During unoccupied hours the system shall allow card-carrying personnel access to the building.  

C. The system shall be communicate over local area network links via TCP/IP Ethernet. 

D. System shall include all card readers, electronic locks, exit motion detection and pushbutton 
devices, request to exit sensors, door contacts, power supplies, battery backup, door 
controllers, point monitoring equipment, and all other equipment as required to provide a 
complete and operational system.  See Division 8 for door hardware specifications. 

E. All system equipment shall be provided with surge protection devices as required to prevent 
damage to electrical or electronic circuiting and devices. 

2.02 ACCESS CONTROL SYSTEM SPECIFICATIONS 

A. OVERVIEW 
1. Provide a distributed processing, highly automated, building access control system.   
2. System shall provide virtually unlimited expandability and capabilities, which extends 

from virtually limitless building sites and cardholders to virtually limitless alarm input 
points and relay output points. Access technology can vary from keypads to magnetic 
stripe cards to Wiegand, proximity and long-range proximity or biometric technologies 
within a single system, often combining more than one technology in a given building site.  

B. SYSTEM FEATURES: 
1. Access Control Specifications: 

a. Unlimited number of card holders in the SMS database 
b. Database partitioning 
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c. Database import from another data base 
d. Import and export of databases 
e. Database backup/restore software 
f. On line automatic back up of data across the LAN 
g. Single or block entry of cards 
h. System shall use SQL database 
i. Multiple user defined card formats per site  
j. Multiple access levels per card 
k. Multiple cards per person 
l. Expired block card deletion 
m. Temporary card enable and disable 
n. Timed Door Control based on card reader, time, and day. 
o. Keyboard door control for momentary access, unlock and relock 
p. Temporary access group lockout 
q. Global lock/unlock of doors 
r. Distributed communications 
s. Programmable holidays 
t. The system shall support an embedded calendar in which System Administrators 

can select the Holiday dates. The calendar shall support a minimum of 5years 
beyond the current date. This shall allow System Administrators to program 
holidays for upcoming years if desired. 

2. Alarm Monitoring Specifications 
a. Real time uploading of alarms  
b. Optional demand alarm acknowledgement 
c. Time delayed door ajar monitoring (door open too long or door held) 
d. Time delay adjustable input point reporting 
e. Monitors forced door and door open too long with single input point  

3. Logging 
a. Immediate alarm log uploading  
b. System to have real time logging of activities on the system 

C. AUTOMATION FEATURES  
1. Card Data Entry may be done in single or block mode from the keyboard, or imported 

from another computers database. 
2. Activities logging is programmed to upload all site activities to the host computer based 

on time, and will automatically upload when the logging memory of a controller becomes 
80% full. 

3. Database downloading to site controllers will automatically happen when the operator 
completes data entry or editing. There will be no manual directing of databases to 
controllers, loops/sites or loop/site groups requirement. 

4. Alarm Uploading and Logging will occur immediately over direct, dial-up or TCP/IP host 
interfaces when the input point is violated or restored, 

5. Expired Card Deletion will occur automatically when the cards validation date has 
expired. 

6. Temporary Card Disable and Enable shall be allowed by system for future personnel 
movement during break times and vacations without having to remove them from the 
database. 

7. Automatic Error Detection and Correction during all communications between controllers 
and the SMS provide superior data integrity in all phases of communications. 

8. Automatic Timed Input Point masking disables input point alarms during times when 
alarm monitoring is not required. 

9. The system will provide forced door and door open too long (door ajar) monitoring 
10. Global Locking and Unlocking of Doors allows the building to be secured from the         

SMS when alarm conditions are detected. 
11. Available 3rd party integration capability 

D. COMMUNICATIONS FEATURES 
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1. The system will support local site communications using TCP/IP protocol. 
2. The system will support multiple workstations over a TCP/IP network. 

E. ACCEPTABLE MANUFACTURERS 
1. Prodatakey (PDK) 

2.03 SYSTEM ACCESSORIES 

A. CARD READER 
1. The card reader shall have LED's to indicate power and card access.   
2. Outdoor card readers shall be weather resistant. The operating temperature range shall 

be from -30 degrees Celsius to 75 degrees Celsius. 
3. The access card readers shall be standard, unmodified product. 
4. The access card readers shall include an audible alarm or internal beeper. 
5. The contractor shall provide access card readers with all the necessary accessories, 

including mounting brackets, connectors, cables, installation tools, and other such 
components necessary for a complete installation. 

6. Card Readers shall be readers in the 125 KHz Range. They shall support mobile 
credentials via Wiegan. 

B. ELECTRONIC LOCKS 
1. See Division 8 for door hardware.  

C. EXIT MOTION SENSOR 
1. The exit device shall employ passive infrared detection to initiate door release. 
2. Detector shall have an adjustable face to allow for precise pattern configurations and 

easy pattern adjustment. 
3. Device shall have a SPDT relay for connecting to and shunting the Door Position Switch. 

D. DOOR CONTROLLERS 
1. Provide card reader controllers, input monitors and relay outputs as required for a 

complete and operational system. 
2. All controllers and system equipment shall be backed up by a minimum of four (4) hours 

of emergency batteries or power supplies.  
3. Refer to drawings. 

E. POWER SUPPLES 
1. Door controller power supplies shall furnish the required 12 volts or 24 volts with 

minimum current ratings of 2 times the rated current drawn by the load and shall be U.L., 
Class 2 listed. 

2. Circuit breakers or fuses shall be provided to protect the load as required. LED's shall 
monitor zone status. 

3. The power supply shall have the internal capability of charging 12 VDC sealed lead acid 
backup batteries (as required by load) in addition to operating the DC load. 

4. Battery supply 120 VAC input shall be fused within the enclosure. 
5. Access Control contractor to coordinate with the Fire Alarm Contractor on required 

interface modules as per local code requirements. 
6. Four (4) hours of backup battery capacity for all power supplies shall be provided. 

F. DOOR POSITION SWITCH 
1. Doors shall be equipped with a door position switch to monitor the status of the door. 

DPS shall be double pole double throw. Refer to drawings. 
G. DOOR RELEASE BUTTON 

1. Each reception shall be equipped with push buttons to release each door noted. Refer to 
drawings. 

H. LOCKDOWN BUTTON 
1. Reception desk shall be equipped with a latching lock down button to immediately lock 

down all doors that are on the access control system. Refer to drawings. 
2. Access Control System shall be capable of supporting lock down capabilities from a 

smart device such as Apple, Android, Tablet, or PC. 

2.04 WIRE AND CABLE 
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A. Provide all cabling necessary for a complete and operational system. Cabling shall be plenum 
rated. 

PART 3   EXECUTION 

3.01 INSTALLATION 

A. Install system in accordance with manufacturer’s instructions. 

B. All wiring runs shall be installed in EMT conduit. 

C. Make conduit and wiring connections to door hardware devices  

D. All wiring to be labeled. 

E. All wiring to be tagged at all junction points. 

F. All control equipment, relays, modules, circuit boards, door controllers and other such      
devices shall be contained within lockable enclosures of all-metal construction.  

END OF SECTION 
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SECTION 31 23 16.13
TRENCHING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.   Backfilling and compacting for utilities outside the building.
1.02 RELATED REQUIREMENTS

A.   Section 03 30 00 - Cast-in-Place Concrete.
B.   Section 31 22 00 - Grading: Site grading.
C.   Section 31 23 16 - Excavation: Building and foundation excavating.
D.   Section 31 23 23 - Fill: Backfilling at building and foundations.
1.03 DEFINITIONS
A.   Finish Grade Elevations: Indicated on drawings.
B.   Subgrade Elevations: Calculated using finish grade elevations and section depth.

1.04 REFERENCE STANDARDS
A.   AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil-Aggregate
      Subbase, Base and Surface Courses; 2017.
B.   AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a  

                   4.54-kg (10-lb) Rammer and a 457-mm (18 in.) Drop; 2018.
C.   ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse                             
      Aggregates; 2014.
D.   ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil           
      Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012, with Editorial Revision (2015).
E.   ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place         
      by Sand-Cone Method; 2015, with Editorial Revision (2016).
F.   ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil         
      Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2012, with Editorial Revision 
      (2015).
G.   ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
      Rubber Balloon Method; 2015.
H.   ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
      Soil Classification System); 2017.
I.   ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of
     Soils; 2017, with Editorial Revision (2018).
J.   ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
      Soil-Aggregate by Nuclear Methods (Shallow Depth); 2017a.

1.05 SUBMITTALS
A.   See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B.   Samples: 10 pound sample of each type of fill; submit in air-tight containers to testing
      laboratory.
C.   Materials Sources: Submit name of imported materials source.
D.   Fill Composition Test Reports: Results of laboratory tests on proposed and actual materials
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      used.
E.   Compaction Density Test Reports.

1.06 DELIVERY, STORAGE, AND HANDLING
A.   When necessary, store materials on site in advance of need.
B.   When fill materials need to be stored on site, locate stockpiles where indicated.

1. Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
3. Protect stockpiles from erosion and deterioration of materials.

PART 2 PRODUCTS
2.01 FILL MATERIALS

A.   General Fill: Subsoil excavated on-site.
1. Graded.
2. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris.
3. As approved by Geotechnical Engineer for use on site as fill material.
4. General fill shall be first utilized until exhausted for trench backfill above the pipe zone.

B.   Base Rock: Base Rock meeting the Oregon Standard Specifications Section 00640
PART 3 EXECUTION
3.01 EXAMINATION

A.   Verify that survey bench marks and intended elevations for the work are as indicated.
3.02 PREPARATION

A.   Identify required lines, levels, contours, and datum locations.
B.   See Section 31 22 00 for additional requirements.
C.   Locate, identify, and protect utilities that remain and protect from damage.
D.   Notify utility company to remove and relocate utilities.
E.   Protect bench marks, survey control points, existing structures, fences, sidewalks, paving,                 
      and curbs from excavating equipment and vehicular traffic.
F.   Grade top perimeter of trenching area to prevent surface water from draining into trench.
      Provide temporary means and methods, as required, to maintain surface water diversion until
      no longer needed, or as directed by the Architect.

3.03 TRENCHING
A.   Notify Architect of unexpected subsurface conditions and discontinue affected Work in area      
      until notified to resume work.
B.   Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.
C.   Do not interfere with 45 degree bearing splay of foundations.
D.   Cut trenches wide enough to allow inspection of installed utilities.
E.   Hand trim excavations. Remove loose matter.
F.   Remove large stones and other hard matter that could damage piping or impede consistent
      backfilling or compaction.
G.   Remove excavated material that is unsuitable for re-use from site.
H.   Stockpile excavated material to be re-used in area designated on site or as directed by
       Inspection Staff.
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I.    Remove excess excavated material from site unless otherwise directed by Engineer.
J.   Provide temporary means and methods, as required, to remove all water from trenching until
      directed by the Architect. Remove and replace soils deemed unsuitable by classification and
      which are excessively moist due to lack of dewatering or surface water control.
K.   Determine the prevailing groundwater level prior to trenching. If the proposed trench extends
      less than 1 foot into the prevailing groundwater, control groundwater intrusion with perimeter
      drains routed to sump pumps, or as directed by the Architect.
L.   For pipes placed in fill sections, fill shall be constructed to at least 6" above the top of the
      proposed pipe prior to trench excavation.

3.04 PREPARATION FOR UTILITY PLACEMENT
A.   Cut out soft areas of subgrade not capable of compaction in place. Backfill with general fill.
B.   Compact subgrade to density equal to or greater than requirements for subsequent fill       
      material.
C.   Until ready to backfill, maintain excavations and prevent loose soil from falling into       
       excavation.

3.05 BACKFILLING
A.   Backfill to contours and elevations indicated using unfrozen materials.
B.   Fill up to subgrade elevations unless otherwise indicated.
C.   Employ a placement method that does not disturb or damage other work.
D.   Systematically fill to allow maximum time for natural settlement. Do not fill over porous, wet,
      frozen or spongy subgrade surfaces.
E.   Maintain optimum moisture content of fill materials to attain required compaction density.
F.   Base Rock: Place and compact materials in equal continuous layers not exceeding 6 inches
      compacted depth.
G.  Soil Fill: Place and compact material in equal continuous layers not exceeding 8 inches
      compacted depth.
H.   Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise. Make
      gradual grade changes. Blend slope into level areas.
I.    Correct areas that are over-excavated.

1. Thrust bearing surfaces: Fill with concrete.
2. Other areas: Use general fill, flush to required elevation, compacted to minimum 97
    percent of maximum dry density.

J.   Compaction Density Unless Otherwise Specified or Indicated:
1. Under paving, slabs-on-grade, and similar construction: 97 percent of maximum dry
    density.

K.   Reshape and re-compact fills subjected to vehicular traffic.
3.06 BEDDING AND FILL AT SPECIFIC LOCATIONS
3.07 TOLERANCES

A.   Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.
B.   Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required elevations.

3.08 FIELD QUALITY CONTROL
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A.   See Section 01 40 00 - Quality Requirements, for general requirements for field inspection   
      and testing.
B.   Perform compaction density testing on compacted fill in accordance with ASTM
      D1556/D1556M, ASTM D2167, or ASTM D6938.
C.   Evaluate results in relation to compaction curve determined by testing uncompacted material    
      in accordance with ASTM D1557 ("modified Proctor"), AASHTO T 180, or ASTM D698   
      ("standard Proctor").
D.   If tests indicate work does not meet specified requirements, remove work, replace and retest.
E.   Frequency of Tests: in accordance with the 2021 Oregon Standard Specifications.

3.09 CLEANING
A.   Leave unused materials in a neat, compact stockpile.
B.   Remove unused stockpiled materials unless directed otherwise by Inspection Staff, leave    
      area in a clean and neat condition. Grade stockpile area to prevent standing surface water.

END OF SECTION
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SECTION 32 11 23
AGGREGATE BASE COURSES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.   Aggregate base course.
B.   Paving aggregates.

1.02 RELATED REQUIREMENTS
A.   2021 Oregon Standard Specifications for Construction (ODOT Standards)
B.   Section 31 22 00 - Grading: Preparation of site for base course.
C.   Section 31 23 16.13 - Trenching: Compacted fill over utility trenches under base course.
D.   Section 31 23 23 - Fill: Topsoil fill at areas adjacent to aggregate base course.
E.   Section 31 23 23 - Fill: Compacted fill under base course.
F.   Section 32 12 16 - Asphalt Paving: Finish and binder asphalt courses.
G.   Section 32 13 13 - Concrete Paving: Finish concrete surface course.
H.   Section 33 05 61 - Concrete Manholes: Manholes including frames.
I.     Section 33 41 00 - Subdrainage: Filter aggregate and filter fabric for foundation drainage
       systems.

1.03 REFERENCE STANDARDS
A.   AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil-Aggregate
      Subbase, Base and Surface Courses; 2017.
B.   AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a 4.54-kg
      (10-lb) Rammer and a 457-mm (18 in.) Drop; 2018.
C.   ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates;
      2014.
D.   ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
      Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012, with Editorial Revision (2015).
E.   ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by
      Sand-Cone Method; 2015, with Editorial Revision (2016).
F.   ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
      Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2012, with Editorial Revision (2015).
G.   ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
      Rubber Balloon Method; 2015.
H.   ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
      Soil Classification System); 2017.
I.   ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of
      Soils; 2017, with Editorial Revision (2018).
J.   ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
      Soil-Aggregate by Nuclear Methods (Shallow Depth); 2017a.

1.04 SUBMITTALS
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A.   See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B.   Samples: 10 lb sample of each type of aggregate; submit in air-tight containers to testing
      laboratory.
C.   Materials Sources: Submit name of imported materials source.
D.   Aggregate Composition Test Reports: Results of laboratory tests on proposed and actual
      materials used. Testing shall conform to the ODOT Manual of Field Test Procedures.
E.   Compaction Density Test Reports.
F.   All material and workmanship shall comply with Oregon Standard Specifications.

1.05 DELIVERY, STORAGE, AND HANDLING
A.   When necessary, store materials on site in advance of need.
B.   When aggregate materials need to be stored on site, locate where directed by Owner.
C.   Aggregate Storage, General:

1.   Separate differing materials with dividers or stockpile separately to prevent intermixing.
2.   Prevent contamination.
3.   Protect stockpiles from erosion and deterioration of materials.

PART 2 PRODUCTS
2.01 MATERIALS

A.   Base Rock: Base Rock meeting Section 00640 of the current Oregon Standard Specifications
2.02 SOURCE QUALITY CONTROL

A.   See Section 01 40 00 - Quality Requirements, for general requirements for testing and analysis
      of aggregate materials.
B.   Where aggregate materials are specified using ASTM D2487 classification, test and analyze
      samples for compliance before delivery to site.
C.   If tests indicate materials do not meet specified requirements, change material and retest.
D.   Provide materials of each type from same source throughout the Work.

PART 3 EXECUTION
3.01 EXAMINATION

A.   Verify that survey bench marks and intended elevations for the work are as indicated.
B.   Verify substrate has been inspected, gradients and elevations are correct, and is dry.

3.02 PREPARATION
A.   Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and
      re-compacting.
B.   Do not place aggregate on soft, muddy, or frozen surfaces.

3.03 INSTALLATION
A.   Spread aggregate over prepared substrate to the total compacted thickness indicated on the
      Plans. Compact to 95% of maximum dry density.
B.   Place aggregate in maximum 6 inch layers and roller compact to specified density.
C.   Level and contour surfaces to elevations and gradients indicated.
D.   Add small quantities of fine aggregate to coarse aggregate as appropriate to assist compaction.
E.   Add water to assist compaction. If excess water is apparent, remove aggregate and aerate to
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      reduce moisture content.
F.   Use mechanical tamping equipment in areas inaccessible to compaction equipment.

3.04 TOLERANCES
A.   Flatness: Maximum variation of 1/4 inch measured with 10 foot straight edge.
B.   Scheduled Compacted Thickness: Within 1/4 inch.
C.   Variation From Design Elevation: Within 1/2 inch.

3.05 FIELD QUALITY CONTROL
A.   See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
      testing.
B.   Compaction density testing will be performed on compacted aggregate base course in
      accordance with ASTM D1556/D1556M, ASTM D2167, or ASTM D6938.

C.   Results will be evaluated in relation to compaction curve determined by testing uncompacted
      material in accordance with AASHTO T 180, ASTM D698 ("standard Proctor"), or ASTM D1557
      ("modified Proctor").
D.   If tests indicate work does not meet specified requirements, remove work, replace and retest.
E.   Testing, Sampling, and Frequency of Tests: according to ODOT Standards.
F.   Proof roll compacted aggregate at surfaces that will be under slabs-on-grade.

3.06 CLEANING
A.   Remove unused stockpiled materials unless otherwise directed by the Inspection Staff, leave
      area in a clean and neat condition. Grade stockpile area to prevent standing surface water.
B.   Leave borrow areas in a clean and neat condition. Grade to prevent standing surface water.

END OF SECTION



Metolius Elementary 
School Upgrades Asphalt Paving 32 12 16

SECTION 32 12 16
ASPHALT PAVING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.   Aggregate base course.
B.   Single course bituminous concrete paving.
C.   Surface sealer.

1.02 RELATED REQUIREMENTS
A.   2021 Oregon Standard Specifications for Construction (ODOT Standards)
B.   Section 09 91 13 - Exterior Painting: Pavement markings.
C.   Section 31 22 00 - Grading: Preparation of site for paving and base.
D.   Section 31 23 23 - Fill: Compacted subgrade for paving.
E.   Section 32 13 13 - Concrete Paving: Concrete substrate.
F.   Section 32 13 13 - Concrete Paving: Concrete curbs.
G.   Section 33 05 61 - Concrete Manholes: Manholes, including frames; gutter drainage grilles,
      covers, and frames for placement by this section.

1.03 REFERENCE STANDARDS
A.   AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil-Aggregate
      Subbase, Base and Surface Courses; 2017.
B.   AI MS-2 - Asphalt Mix Design Methods; 2015.
C.   AI MS-19 - Basic Asphalt Emulsion Manual; 2008.
D.   ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates;
      2014.
E.   ASTM D946 - Standard Specification for Penetration-Graded Asphalt Cement for Use in
      Pavement Construction; 2009a.
F.   ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
      Soil Classification System); 2017.
G.   ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of
      Soils; 2017, with Editorial Revision (2018).

1.04 PERFORMANCE REQUIREMENTS
A.   Level 2, 1/2 inch Dense PG 64-28 Asphalt, HMAC: Complying with ODOT Standards

1.05 QUALITY ASSURANCE
A.   Perform Work in accordance with ODOT Standards.
B.   Perform Testing in accordance with ODOT Manual of Field Test Procedures.
D.   Mixing Plant: Complying with ODOT Standards.
E.   Obtain materials from same source throughout.

1.06 FIELD CONDITIONS
A.   Do not place asphalt when ambient air or base surface temperature is less than 40 degrees F,
      or surface is wet or frozen.
B.   Place bitumen mixture when temperature is not more than 15 F degrees below bitumen
      supplier's bill of lading and not more than maximum specified temperature.
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PART 2 PRODUCTS
2.01 REGULATORY REQUIREMENTS

A.   Comply with applicable code for paving work on public property.
2.02 MATERIALS

A.   Level 2, 1/2 inch Dense PG 64-28 Asphalt, HMAC according to ODOT Standards
B.   Base Rock: ¾”-0” Base Rock meeting ODOT Specifications.
C.   Prime Coat: Meeting the requirements of Section 00705 of ODOT Standards.
D.   Tack Coat: Meeting the requirements of Section 00730 of ODOT Standards.

2.03 ASPHALT PAVING MIXES AND MIX DESIGN
A.   Use dry material to avoid foaming. Mix uniformly. Comply with ODOT Standards
B.   Base Course: 3.0 to 6 percent of asphalt cement by weight in mixture in accordance with AI
      MS-2.
C.   Submit proposed mix design of each class of mix for review prior to beginning of work.

PART 3 EXECUTION
3.01 EXAMINATION

A.   Verify that compacted subgrade is dry and ready to support paving and imposed loads.
B.   Verify gradients and elevations of base are correct.

3.02 BASE COURSE
A.   Place and compact base course.

3.03 PREPARATION - PRIMER
A.   Apply primer in accordance with manufacturer's instructions.
B.   Apply primer on aggregate base or subbase at uniform rate of 1/3 gal/sq yd.
C.   Use clean sand to blot excess primer.

3.04 PREPARATION - TACK COAT
A.   Apply tack coat in accordance with manufacturer's instructions.
B.   Apply tack coat on asphalt or concrete surfaces over subgrade surface at uniform rate of 1/3
      gal/sq yd.

3.05 PLACING ASPHALT PAVEMENT - SINGLE COURSE
A.   Install Work in accordance with ODOT Standards.
B.   Place asphalt within 24 hours of applying primer or tack coat.
C.   Place to thickness shown on plans.
D.   Compact pavement by rolling to specified density. Do not displace or extrude pavement from
       position. Hand compact in areas inaccessible to rolling equipment.
E.   Perform rolling with consecutive passes to achieve even and smooth finish without roller marks.

3.06 SEAL COAT
A.   Apply seal coat to surface course and asphalt curbs in accordance with AI MS-19.

3.07 TOLERANCES
A.   Flatness: Maximum variation of 1/4 inch measured with 10 foot straight edge.
B.   Compacted Thickness: Within 1/4 inch of specified or indicated thickness.
C.   Variation from True Elevation: Within 1/2 inch.

3.08 FIELD QUALITY CONTROL



Metolius Elementary 
School Upgrades Asphalt Paving 32 12 16

A.   See Section 01 40 00 - Quality Requirements, for general requirements for quality control.
B.   Provide field inspection and testing. Take samples and perform tests in accordance with

the ODOT Manual of Field Test Procedures, whichever is more
     stringent.

3.09 PROTECTION
A.   Immediately after placement, protect pavement from mechanical injury for 1 days or until
      surface temperature is less than 140 degrees F.

END OF SECTION
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SECTION 32 13 13
CONCRETE PAVING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.   Concrete sidewalks, stair steps, integral curbs, gutters, median barriers, parking areas, and
      roads.

1.02 RELATED REQUIREMENTS
A.   Section 03 10 00 - Concrete Forming and Accessories.
B.   Section 03 20 00 - Concrete Reinforcing.
C.   Section 03 30 00 - Cast-in-Place Concrete.
D.   Section 07 92 00 - Joint Sealants: Sealing joints.
E.   Section 09 91 13 - Exterior Painting: Pavement markings.
F.   Section 31 22 00 - Grading: Preparation of site for paving and base and preparation of subsoil
      at pavement perimeter for planting.
G.  Section 31 23 23 - Fill: Compacted subbase for paving.
H.  Section 32 11 23 - Aggregate Base Courses: Aggregate base course.
I.   Section 32 12 16 - Asphalt Paving: Asphalt wearing course.
J.   Section 32 17 26 - Tactile Warning Surfacing: Plastic tactile and detectable warning tiles for
      pedestrian walking surfaces.
K.  Section 33 05 61 - Concrete Manholes: Manholes, including frames; gutter drainage grilles,
     covers, and frames for placement by this section.

1.03 REFERENCE STANDARDS
A.   ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass
      Concrete; 1991 (Reapproved 2009).
B.   ACI 301 - Specifications for Structural Concrete; 2016.
C.   ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000
      (Reapproved 2009).
D.   ACI 305R - Guide to Hot Weather Concreting; 2010.
E.   ACI 306R - Guide to Cold Weather Concreting; 2016.
F.   ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
      Concrete Reinforcement; 2016.
G.  ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
      Reinforcement, Plain and Deformed, for Concrete; 2015.
H.   ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2016.
I.    ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete
      Specimens; 2018.
J.   ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2018.
K.   ASTM C150/C150M - Standard Specification for Portland Cement; 2016.
L.   ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the
      Volumetric Method; 2016.
M.   ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a.
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N.   ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing
      Concrete; 2011.
O.   ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2017.
P.   ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan
       for Use in Concrete; 2015.
Q.   ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric Batching and
      Continuous Mixing; 2014.
R.   ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving
      and Structural Construction (Nonextruding and Resilient Bituminous Types); 2018.
S.   ASTM D1752 - Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC
      Expansion Joint Fillers for Concrete Paving and Structural Construction; 2018.
T.   ASTM D8139 - Standard Specification for Semi-Rigid, Closed-Cell Polypropylene Foam,
      Preformed Expansion Joint Fillers for Concrete Paving and Structural Construction; 2017.

1.04 SUBMITTALS
A.   See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B.   Product Data: Provide data on joint filler, admixtures, and curing compound.
C.   Samples: Submit two sample panels, 12 by 12 inch in size illustrating exposed aggregate finish.
D.   Design Data: Indicate pavement thickness, designed concrete strength, reinforcement, and
       typical details.

PART 2 PRODUCTS
2.01 PAVING ASSEMBLIES

A.   Comply with applicable requirements of ACI 301.
B.   Design paving for parking and residential streets.
C.   Concrete Sidewalks: 3,300 psi 28 day concrete, thickness as shown on plans, buff color.

2.02 FORM MATERIALS
A.   Wood form material, profiled to suit conditions.
B.   Joint Filler: Preformed; non-extruding bituminous type (ASTM D1751) or sponge rubber or cork
       (ASTM D1752).

2.03 REINFORCEMENT
A.   Reinforcing Steel and Welded Wire Reinforcement: Types specified in Section 03 20 00.
B.   Dowels: ASTM A615/A615M, Grade 40 - 40,000 psi yield strength; deformed billet steel bars;
       unfinished finish.

2.04 CONCRETE MATERIALS
A.   Obtain cementitious materials from same source throughout.
B.   Concrete Materials: As specified in Section 03 30 00.

2.05 ACCESSORIES
A.   Curing Compound: ASTM C309, Type 1, Class A.
B.   Slab Isolation Joint Filler: 1/2 inch thick, height equal to slab thickness, with removable top
       section that will form 1/2 inch deep sealant pocket after removal.



Metolius Elementary 
School Upgrades Concrete Paving 32 13 13

2.06 CONCRETE MIX DESIGN
A.   Proportioning Normal Weight Concrete: Comply with ACI 211.1 recommendations.
B.   Concrete Strength: Establish required average strength for each type of concrete on the basis
       of field experience or trial mixtures, as specified in ACI 301.

1. For trial mixtures method, employ independent testing agency acceptable to Architect 
for preparing and reporting proposed mix designs.

C.   Admixtures: Add acceptable admixtures as recommended in ACI 211.1 and at rates
       recommended by manufacturer.
D.   Concrete Properties:

1.   Compressive strength, when tested in accordance with ASTM C39/C39M at 28 days;
      3,300 psi.
2.   Fly Ash Content: Maximum 15 percent of cementitious materials by weight.
3.   Calcined Pozzolan Content: Maximum 10 percent of cementitious materials by 
      weight.
4.   Silica Fume Content: Maximum 5 percent of cementitious materials by weight.
5.   Cement Content: Minimum 550 lb per cubic yard.
6.   Water-Cement Ratio: Maximum 50 percent by weight.
7.   Total Air Content: 5.5 percent, determined in accordance with ASTM C173/C173M.
8.   Maximum Slump: 3 inches.
9.   Maximum Aggregate Size: 3/4 inch.

2.07 MIXING
A.   On Project Site: Mix in drum type batch mixer, complying with ASTM C685/C685M. Mix each
       batch not less than 1-1/2 minutes and not more than 5 minutes.
B.   Transit Mixers: Comply with ASTM C94/C94M.

PART 3 EXECUTION
3.01 EXAMINATION

A.   Verify compacted subgrade is acceptable and ready to support paving and imposed loads.
B.   Verify gradients and elevations of base are correct.

3.02 SUBBASE
A.   See Section 32 11 23 for construction of base course for work of this Section.

3.03 PREPARATION
A.   Moisten base to minimize absorption of water from fresh concrete.
B.   Coat surfaces of manhole frames with oil to prevent bond with concrete pavement.
C.   Notify Architect minimum 24 hours prior to commencement of concreting operations.

3.04 FORMING
A.   Place and secure forms to correct location, dimension, profile, and gradient.
B.   Assemble formwork to permit easy stripping and dismantling without damaging concrete.
C.   Place joint filler vertical in position, in straight lines. Secure to formwork during concrete
      placement.

3.05 REINFORCEMENT
A.   Place reinforcement as indicated.
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B.   Interrupt reinforcement at contraction joints.
C.   Place dowels to achieve pavement and curb alignment as detailed.

3.06 COLD AND HOT WEATHER CONCRETING
A.   Follow recommendations of ACI 305R when concreting during hot weather.
B.   Follow recommendations of ACI 306R when concreting during cold weather.
C.   Do not place concrete when base surface temperature is less than 40 degrees F, or surface is
      wet or frozen.

3.07 PLACING CONCRETE
A.   Place concrete in accordance with ACI 304R.
B.   Do not place concrete when base surface is wet.
C.   Ensure reinforcement, inserts, embedded parts, formed joints and ____ are not disturbed during
      concrete placement.
D.   Place concrete continuously over the full width of the panel and between predetermined
      construction joints. Do not break or interrupt successive pours such that cold joints occur.

3.08 JOINTS
A.   Align curb, gutter, and sidewalk joints.
B.   Place 3/8 inch wide expansion joints at 20 foot intervals and to separate paving from vertical
      surfaces and other components and in pattern indicated.

1.   Form joints with joint filler extending from bottom of pavement to within 1/2 inch of 
      finished surface.
2.   Secure to resist movement by wet concrete.

C.   Provide scored joints.
1.   At 5 feet intervals.
2.   Between sidewalks and curbs.
3.   Between curbs and pavement.

D.   Provide keyed joints as indicated.
E.   Saw cut contraction joints 3/16 inch wide at an optimum time after finishing. Cut 1/3 into depth
      of slab.

3.09 FINISHING
A.   Sidewalk Paving: Light broom, texture perpendicular to direction of travel with troweled and
      radiused edge 1/4 inch radius.
B.   Curbs and Gutters: Light broom, texture parallel to pavement direction.
C.   Inclined Vehicular Ramps: Broomed perpendicular to slope.

3.10 TOLERANCES
A.   Maximum Variation of Surface Flatness: 1/4 inch in 10 ft.
B.   Maximum Variation From True Position: 1/4 inch.

3.11 FIELD QUALITY CONTROL
A.   An independent testing agency will perform field quality control tests, as specified in Section 01
      40 00 - Quality Requirements.

1.   Provide free access to concrete operations at project site and cooperate with 
      appointed firm.
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2.   Submit proposed mix design of each class of concrete to inspection and testing firm 
      for review prior to commencement of concrete operations.
3.   Tests of concrete and concrete materials may be performed at any time to ensure
      compliance with specified requirements.

B.   Compressive Strength Tests: ASTM C39/C39M; for each test, mold and cure three concrete
       test cylinders. Obtain test samples for every 100 cu yd or less of each class of concrete placed.

1.   Take one additional test cylinder during cold weather concreting, cured on job site 
      under same conditions as concrete it represents.
2.   Perform one slump test for each set of test cylinders taken.

C.   Maintain records of placed concrete items. Record date, location of pour, quantity, air
       temperature, and test samples taken.

3.12 PROTECTION
A.   Immediately after placement, protect pavement from premature drying, excessive hot or cold
       temperatures, and mechanical injury.
B.   Do not permit pedestrian traffic over pavement for 7 days minimum after finishing.

END OF SECTION
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SECTION 32 16 23
SIDEWALKS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.   Concrete sidewalks.
B.   Concrete wheelchair ramps.

1.02 RELATED REQUIREMENTS
A.   Section 32 11 23 - Aggregate Base Courses.
B.   Section 32 12 16 - Asphalt Paving.
C.   Section 32 13 13 - Concrete Paving.
D.   Section 32 14 13 - Precast Concrete Unit Paving.
E.   Section 32 14 16 - Brick Unit Paving.
F.   Section 32 17 26 - Tactile Warning Surfacing.

1.03 REFERENCE STANDARDS
A.   ACI 305R - Guide to Hot Weather Concreting; 2010.
B.   ACI 306R - Guide to Cold Weather Concreting; 2016.
C.   ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
D.   AI MS-19 - Basic Asphalt Emulsion Manual; 2008.
E.   ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
       Reinforcement, Plain and Deformed, for Concrete; 2015.
F.    ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2016.
G.   ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2018.
H.   ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2018.
I.     ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing
       Concrete; 2011.
J.    ASTM C902 - Standard Specification for Pedestrian and Light Traffic Paving Brick; 2015.
K.   ASTM C936/C936M - Standard Specification for Solid Concrete Interlocking Paving Units; 2018.
L.    ASTM D946 - Standard Specification for Penetration-Graded Asphalt Cement for Use in
       Pavement Construction; 2009a.
M.   ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds Having
       Special Properties for Curing and Sealing Concrete; 2011.
N.    ASTM C1116/C1116M - Standard Specification for Fiber-Reinforced Concrete; 2010a
       (Reapproved 2015).
O.   ASTM D946/D946M - Standard Specification for Penetration-Graded Asphalt Binder for Use in
       Pavement Construction; 2015.
P.    ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving
       and Structural Construction (Nonextruding and Resilient Bituminous Types); 2018.
Q.   ASTM D1752 - Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC
       Expansion Joint Fillers for Concrete Paving and Structural Construction; 2018.
R.   ASTM D5268 - Standard Specification for Topsoil Used for Landscaping Purposes; 2013.
S.   ASTM D8139 - Standard Specification for Semi-Rigid, Closed-Cell Polypropylene Foam,
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       Preformed Expansion Joint Fillers for Concrete Paving and Structural Construction; 2017.
T.   2021 Oregon Standard Specifications for Construction (ODOT Standards)

1.04 SUBMITTALS
A.   See Section 01 30 00 - Administrative Requirements for submittal procedures.
B.   All material and workmanship shall conform to ODOT Standards.

1.05 FIELD CONDITIONS
A.   Temperature Requirements: Do not place asphalt when ambient air or base surface
       temperature is less than 40 degrees F, or surface is wet or frozen.
B.   Follow recommendations of ACI 305R and ACI 306R when concreting during hot and cold
       weather, respectively.

PART 2 PRODUCTS
2.01 CONCRETE CURBS, SIDEWALKS AND WHEELCHAIR RAMPS

A.   Base Rock: Thickness as indicated on drawings.
B.   Concrete Forms: Wood.
C.   Concrete Materials: Comply with ODOT Standards.
D.    Aggregate: Angular Crushed, washed, 3/8 inch (1 cm) stone; free of shale, clay, friable material
       and debris.
E.    Aggregates: Meet ODOT Standards.
F.   Reinforcement:

1.  Steel Welded Wire Reinforcement: ASTM A1064/A1064M, plain type, flat sheets,
     unfinished.

H.   Joint Filler, Curing Compound, Surface Sealer: All meeting the requirements of Oregon 
    Standard Specifications for Construction, Current Edition.
PART 3 EXECUTION
3.01 EXAMINATION

A.   Verify gradients and elevations of the subgrade are correct as shown on drawings. Where poor
       subgrade material is encountered, remove and replace with suitable material.
B.   Verify compacted subgrade is acceptable, ready to support imposed loads and paving, and
       ready to receive work.

3.02 SUBBASE PREPARATION
A.   Maintain subgrade in a smooth, compacted condition with required section and established
       grade until concrete is placed.
B.   See Section 32 11 23 for aggregate subbase.

3.03 CONCRETE CURBS, SIDEWALK AND WHEELCHAIR RAMP INSTALLATION
A.   Installation of Curbs, Sidewalk and Wheelchair Ramps shall conform to ODOT Standards.  
Tactile warnings are not required.
B.   Forming:

1.   Assemble formwork to permit easy stripping and dismantling without damaging 
      concrete.
2.   Sidewalk Forms: Place and secure forms to location, dimension, profile, and gradient
      shown on drawings. Height equal to the full depth of the finished sidewalk.
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3.   Wheelchair Ramps: Place and secure forms to location, dimension, profile, and 
      gradient shown on drawings. Comply with ADA Standards.

C.   Reinforcement:
1.   Place wire-mesh reinforcement mid-height of forms.

D.   Placement:
1.   Place concrete in a single lift.
2.   Consolidate concrete by tamping and spading.

E.   Joints:
1.   Spacing: Provide scored joints every 10 feet (3 m).
2.   Filler height equal to the full depth of the finished concrete.

F.   Finishing:
1.   Sidewalk Paving: Light broom, texture perpendicular to direction of travel with 
      troweled and radiused edge, 1/4 inch radius.
2.   Wheelchair Ramps: Broomed perpendicular to slope.

3.04 TOLERANCES
A.   Surface Flatness: 1/4 inch, maximum, measured with 10 foot straight edge.
B.   Variation from True Position: 1/4 inch, maximum.
C.   Compacted Thickness: Within 1/4 inch of specified or indicated thickness.

3.05 PROTECTION
A.   Immediately after placement, protect sidewalk from premature drying, excessively hot or cold
       temperatures, and mechanical injury.
B.   Do not permit pedestrian traffic over sidewalk for 7 days minimum after finishing.

END OF SECTION
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SECTION 32 17 23.13
PAINTED PAVEMENT MARKINGS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.   Parking lot markings, including parking bays, crosswalks, arrows, handicapped symbols, and
      curb markings.
B.   Roadway lane markings and crosswalk markings.

1.02 RELATED REQUIREMENTS
A.   Section 32 12 16 - Asphalt Paving.
B.   Section 32 13 13 - Concrete Paving.

1.03 REFERENCE STANDARDS
A.   FS TT-B-1325 - Beads (Glass Spheres); Retro-Reflective; 2007d (Validated 2017).
B.   FS TT-P-1952 - Paint, Traffic and Airfield Marking, Waterborne; 2015f.
C.   MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators
      Association; current edition, www.paintinfo.com.
D.   FHWA MUTCD - Manual on Uniform Traffic Control Devices for Streets and Highways; U.S.
      Department of Transportation, Federal Highway Administration; Current Edition.

1.04 SUBMITTALS
A.   See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B.   Product Data: Manufacturer's data sheets on each product to be used, including:

1.   Preparation instructions and recommendations.
2.   Storage and handling requirements and recommendations.
3.   Installation methods.

1.05 DELIVERY, STORAGE, AND HANDLING
A.   Deliver paint in containers of at least 5 gallons accompanied by batch certificate.
B.   Store products in manufacturer's unopened packaging until ready for installation.
C.   Store and dispose of solvent-based materials, and materials used with solvent-based materials,
      in accordance with requirements of local authorities having jurisdiction.

1.06 FIELD CONDITIONS
A.   Do not install products under environmental conditions outside manufacturer's absolute limits.

PART 2 PRODUCTS
2.01 MATERIALS

A.   Line and Zone Marking Paint: MPI (APL) No. 97 Latex Traffic Marking Paint; color(s) as
      indicated.

1.   Roadway Markings: As required by authorities having jurisdiction.
2.   Parking Lots: Yellow.
3.   Handicapped Symbols: Blue.

B.   Temporary Marking Tape: Preformed, reflective, pressure sensitive adhesive tape in color(s)
      required; Contractor is responsible for selection of material of sufficient durability as to perform
      satisfactorily during period for which its use is required.
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PART 3 EXECUTION
3.01 EXAMINATION

A.   Do not begin installation until substrates have been properly prepared.
B.   If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
      preparation before proceeding.

3.02 PREPARATION
A.   Allow new pavement surfaces to cure for a period of not less than 14 days before application of
      marking materials.
B.   Prepare surfaces using the methods recommended by the manufacturer for achieving the best
      result for the substrate under the project conditions.
C.   Clean surfaces thoroughly prior to installation.

1.   Remove dust, dirt, and other granular surface deposits by sweeping, blowing with
      compressed air, rinsing with water, or a combination of these methods.
2.   Completely remove rubber deposits, existing paint markings, and other coatings 
      adhering to the pavement, by scraping, wire brushing, sandblasting, mechanical 
      abrasion, or approved chemicals.
3.   Sandblasting: Use equipment of size and capacity necessary, providing not less than 
      150 cfm of air at pressure not less than 90 psi at each nozzle used.

D.   Where oil or grease are present, scrub affected areas with several applications of trisodium
      phosphate solution or other approved detergent or degreaser, and rinse thoroughly after each
      application; after cleaning, seal oil-soaked areas with cut shellac to prevent bleeding through the
      new paint.
E.   Establish survey control points to determine locations and dimensions of markings; provide
      templates to control paint application by type and color at necessary intervals.
F.   Temporary Pavement Markings: When required or directed by Architect, apply temporary
       markings of the color(s), width(s) and length(s) as indicated or directed.

1.   After temporary marking has served its purpose, remove temporary marking by 
      carefully controlled sandblasting, approved grinding equipment, or other approved 
      method so that surface to which the marking was applied will not be damaged.
2.   At Contractor's option, temporary marking tape may be used in lieu of temporary 
      painted marking; remove unsatisfactory tape and replace with painted markings at no 
      additional cost to Owner.

3.03 INSTALLATION
A.   Begin pavement marking as soon as practicable after surface has been cleaned and dried.
B.   Do not apply paint if temperature of surface to be painted or the atmosphere is less than 50
      degrees F or more than 95 degrees F.
C.   Apply in accordance with manufacturer's instructions using an experienced technician that is
      thoroughly familiar with equipment, materials, and marking layouts.
D.   Comply with FHWA MUTCD manual (http://mutcd.fhwa.dot.gov) for details not shown.
E.   Apply markings in locations determined by measurement from survey control points; preserve
      control points until after markings have been accepted.
F.   Apply uniformly painted markings of color(s), lengths, and widths as indicated on drawings true,
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      sharp edges and ends.
1.   Apply paint in one coat only.
2.   Wet Film Thickness: 0.015 inch, minimum.
3.   Width Tolerance: Plus or minus 1/8 inch.

G.   Roadway Traffic Lanes: Use suitable mobile mechanical equipment that provides constant
      agitation of paint and travels at controlled speeds.

1.   Conduct operations in such a manner that necessary traffic can move without 
      hindrance.
2.   Place warning signs at the beginning of the wet line, and at points well in advance of 
      the marking equipment for alerting approaching traffic from both directions. Place 
      small flags or other similarly effective small objects near freshly applied markings at 
      frequent intervals to reduce crossing by traffic.
3.   If paint does not dry within expected time, discontinue paint operations until cause of 
      slow drying is determined and corrected.
4.   Skip Markings: Synchronize one or more paint "guns" to automatically begin and cut 
      off paint flow; make length of intervals as indicated.
5.   Use hand application by pneumatic spray for application of paint in areas where a 
      mobile paint applicator cannot be used.

H.   Parking Lots: Apply parking space lines, entrance and exit arrows, painted curbs, and other
      markings indicated on drawings.

1.   Mark the International Handicapped Symbol at indicated parking spaces.
2.   Hand application by pneumatic spray is acceptable.

I.   Symbols: Use a suitable template that will provide a pavement marking with true, sharp edges
      and ends, of the design and size indicated.

3.04 DRYING, PROTECTION, AND REPLACEMENT
A.   Protect newly painted markings so that paint is not picked up by tires, smeared, or tracked.
B.   Provide barricades, warning signs, and flags as necessary to prevent traffic crossing newly
      painted markings.
C.   Allow paint to dry at least the minimum time specified by the applicable paint standard and not
      less than that recommended by the manufacturer.
D.   Remove and replace markings that are applied at less than minimum material rates; deviate
      from true alignment; exceed length and width tolerances; or show light spots, smears, or other
      deficiencies or irregularities.
E.   Remove markings in manner to avoid damage to the surface to which the marking was applied,
      using carefully controlled sand blasting, approved grinding equipment, or other approved
      method.
F.   Replace removed markings at no additional cost to Owner.

END OF SECTION
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Set #1 
 Doors: 105A, 105B, 135A 

3 Hinge ECBB1100 4 1/2 x 4 1/2 US26D HA 
1 Privacy Set 3896 SECT WTN ADA Turn US26D HA 
1 Wall Stop WS406/407CCV US32D IV 
1 Kickplate 8400 10 x 2LDW US32D IV 
3 Door Silencer SR66 BRN IV 

 

Set #2 
 Doors: 120A, 120B, 120E, 120F 

1 Electric Strike Body 9600 630 HS 
1 Power Controller 2005M3  HS 

 NOTE: CONTROLLED ACCESS AND CARD READER BY DIVISION 28.  WIRING TO BE PROVIDED TO STRIKE SIDE OF 
DOOR FRAME.  FIELD VERIFY ELECTRIC STRIKE COMPATIBILITY WITH EXISTING PANIC HARDWARE. 

 

Set #3 
 Doors: 127A 

1 Threshold 272 A 36"  PE 

 NOTE: FIELD VERIFY THRESHOLD SIZE. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       MANUFACTURER  APPROVED 
PRODUCT     SPECIFIED   SUBSTITUTION    

     
BUTTS            HAGER   STANLEY 
LOCKSETS       HAGER   NONE 
KICKPLATE       IVES     TRIMCO 
WALL STOP/HOLDER         IVES    TRIMCO 
THRESHOLDS           PEMKO   NGP 
SILENCERS       IVES                TRIMCO 
ELECT STRIKES                   HES    VON DUPRIN 
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