
CITY OF NORMAN  
Office of the Purchasing Division 

Norman, Oklahoma 
INVITATION TO BID # 2324-50 

The City of Norman, Oklahoma will open sealed bids in the office of the Purchasing Agent, 
City of Norman on the below listed item a t 2:00 P.M. on Thursday, April 25, 2024.   

GENERATOR FOR BUILDING 201 

All bids must be in the Office of the Purchasing Division, 225 N. Webster Ave., Norman, 
Oklahoma, 73069, BEFORE THE FINAL CLOSING HOUR as shown on the Invitation to Bid. 
If bid is mailed, to be considered it should be addressed as follows: 
Attention:  Purchasing Division, Opening of Bids, City of Norman, P.O. Box 370, Norman, 
Oklahoma, 73070.  In addition, the bid envelope should be plainly marked on both sides 
indicating the bid number.   

A non-mandatory pre-bid meeting will be held on Thursday, April 18th at 2:00 p.m. at 
the Building Site Location – 201 W. Gray Street, Norman, OK 73069. (North Building Entrance) 

The unit price must be stated on all items and all totals extended, if required.  BIDDER 
GUARANTEES UNIT PRICES TO BE CORRECT. To receive consideration, bids must be 
submitted on the City of Norman "Form for Bidders" and "Bidders Proposal" (if applicable), 
which are hereby made part of this Invitation to Bid. 

Alternate bids may be considered.  If bidding an alternate, so state on the face of the Form 
for Bidders and fully describe the merchandise and include Manufacturer's literature.  Unless 
the bidder identifies on the Form for Bidders that an alternate is being bid, the vendor will be 
expected to deliver merchandise as specified.  Alternate bids shall not be submitted to 
circumvent the specifications. 

The Affairs of the City of Norman, whether in the conduct of its governmental or proprietary 
functions, involve the health, safety, and welfare of the public; and because the item(s) 
specified are necessary and proper for the conduct of said affairs, any delay in the delivery of 
the item(s) being bid can jeopardize the health, safety, and welfare of the public, and can 
result in the incurring of additional expenses to the City.  For these reasons, it is understood 
by the bidder the date of delivery of the item(s) being bid herein is considered to be an 
integral part of this bid and may be considered in awarding the contract. 

Discount and delivery date must be plainly stated on the Form for Bidders and Bidders 
Proposal.  Use ink pen or typewriter in filling in quotation and initial any corrections.  Bid and 
Affidavit must be signed in ink by an authorized representative of the company making the 
bid.  Bidders should submit one original and one duplicate Form for Bidders and 
Proposals.  All bids will be awarded by Section or Sections whichever is in the best interest 
of the City.  Any bidder who fails to return the third consecutive invitation will be removed 
from the bid list.  If the above procedures are not followed, bids may be disqualified.  The 
right is reserved by the City to reject any or all bids or parts of bids.  All bids are public 
records and are available during regular office hours. 



 CITY OF NORMAN 
 Office of the Purchasing Agent 
 Norman, Oklahoma 
 
 FORM FOR BIDDERS NO.:  2324-50 
Opening of Bids          Bid Opening: 
City of Norman           04/25/24 
Purchasing Dept.          2:00 p.m. 
225 N. Webster 
Norman, OK  73069 
 
Dear Sir: 
 
The undersigned bidder declares that before preparing this bid he read carefully the detailed 
specifications and that his bid is made with full knowledge of the kind, quality, and quantity of the 
materials or services to be furnished. 
 
The undersigned bidder offers and proposes to furnish the materials, equipment, or other 
services hereinafter set forth, in the manner and under the conditions and in accordance with the 
specifications on file in the Office of the Purchasing Agent.   
 
The quantity of this product to be purchased by the City of Norman may be any number in the 
anticipated quantity range hereinafter listed.  This is an estimated quantity to be purchased, 
but does not in any way bind the City of Norman to purchase said quantity.  Purchase orders 
are applicable for one year from Council approval date.  All bids are to be made on a per unit 
basis.  
               
Base Bid:           Price  
 
               $________________ 
 
Alternate 1:           Price  
 
               $    
 
 
All items or materials shall be delivered to the City of Norman with transportation charges 
prepaid by the bidder. 
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AFFIDAVIT OF NON-COLLUSION 
 
STATE OF ___________________) 
 
COUNTY OF___________________)ss 
 
__________________________________, of lawful age, being first duly sworn, on oath says, 
that (s)he is the agent authorized by the bidder to submit the attached bid.  Affidavit further 
states that the bidder has not been a party to any collusion among bidders in restraint to 
freedom of competition by agreement to bid at a fixed price or to refrain from bidding; or with any 
city official or employee as to quantity, quality, or price in the prospective contract, or any other 
terms of prospective contract; or in any discussion between bidders and any city official 
concerning exchange of money or other thing of value for special consideration in the letting of a 
contract; that the bidder/contractor has not paid, given or donated or agreed to pay, give or 
donate to any officer or employee of the City of Norman, Oklahoma any money or other thing of 
value, either directly or indirectly, in the procuring of the award of a contract pursuant to this bid. 
 
                                             ____________________________________ 
                                             Bidder 
                                               
       By: _________________________________     
 
 
Subscribed and sworn to before me on this __________ day of ______________, 20_____ 
 
 
__________________________________  My Commission Expires ___________ 
NOTARY PUBLIC (or Judge) 
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SECTION 004325
SUBSTITUTION REQUEST FORM - DURING PROCUREMENT

REFER TO THE FORM BELOW TO BE USED FOR ALL SUBSTITUTION REQUESTS DURING
PROCUREMENT.

DATE:_______________________

COMPANY SUBMITTING REQUEST:_____________________________________________________

CONTACT NAME:____________________________________________________________________

PHONE:____________________________________________________________________________

EMAIL ADDRESS:____________________________________________________________________

PROJECT NAME:_____________________________________________________________________

SPECIFIED ITEM:___________________________________________________________________

PROPOSED SUBSTITUTION:

___________________________________________________________________________________

ATTACHED TO SUBSTITUTION REQUEST:

__ PRODUCT DESCRIPTION         __ PERFORMANCE DATA

__ DRAWINGS                                __ PHOTOGRAPHS

SUBSTITUTION WILL REQUIRE MODIFICATIONS TO THE CONTRACT DOCUMENTS__YES  __NO

THE UNDERSIGNED STATES THAT THE FOLLOWING PARAGRAPHS ARE CORRECT:

1. THE PROPOSED SUBSTITUTION DOES NOT AFFECT DIMENSIONS SHOWN ON THE DRAWINGS.

2. NO CHANGES TO THE BUILDING DESIGN, ENGINEERING DESIGN, OR DETAILING ARE REQUIRED
BY THE PROPOSED SUBSTITUTION.

3. THE PROPOSED SUBSTITUTION WILL HAVE NO ADVERSE EFFECT ON OTHER TRADES, THE
CONSTRUCTION SCHEDULE, OR SPECIFIED WARRANTY REQUIREMENTS.

4. NO MAINTENANCE IS REQUIRED BY THE PROPOSED SUBSTITUTION OTHER THAN THAT
REQUIRED FOR ORIGINALLY SPECIFIED PRODUCT.

5. THE UNDERSIGNED FURTHER STATES THAT THEY HAVE READ THE CORRESPONDING
SPECIFICATION SECTION IN THE PROJECT MANUAL AND CONFIRMS THAT THE FUNCTION,
APPEARANCE AND QUALITY OF THE PROPOSED SUBSTITUTION ARE EQUIVALENT OR SUPERIOR
TO THE ORIGINALLY SPECIFIED PRODUCT.

SIGNATURE:_________________________________________________________________________

PRINTED NAME:_____________________________________________________________________

FOR ARCHITECT'S USE:

_______ACCEPTED _______ACCEPTED AS NOTED ______INCOMPLETE INFORMATION

_______NOT ACCEPTED ____RECEIVED TOO LATE ______NO SUBSTITUTIONS ACCEPTED FOR
                                                                                                     THIS PRODUCT

REVIEWED BY / DATE: _______________________________________________________________

PROCESSED BY ADDENDUM NO._______ COMMENTS:____________________________________

END OF SECTION
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SECTION 012000
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.

B. Documentation of changes in Contract Sum and Contract Time.

C. Change procedures.

D. Correlation of Contractor submittals based on changes.

E. Procedures for preparation and submittal of application for final payment.

1.02 SCHEDULE OF VALUES

A. Use Schedule of Values Form:  AIA G703, edition stipulated in the Agreement.

B. Electronic media printout including equivalent information will be considered in lieu of standard form
specified; submit draft to The McKinney Partnership Architects, P.C. for approval.

C. Forms filled out by hand will not be accepted.

D. Include in each line item, the amount of Allowances specified in this section.  For unit cost
Allowances, identify quantities taken from Contract Documents multiplied by the unit cost to achieve
the total for the item.

E. Include separately from each line item, a direct proportional amount of Contractor's overhead and
profit.

F. Revise schedule to list approved Change Orders, with each Application For Payment.

1.03 APPLICATIONS FOR PROGRESS PAYMENTS

A. Payment Period:  Submit at intervals stipulated in the Agreement.

B. Electronic media printout including equivalent information will be considered in lieu of standard form
specified; submit sample to The McKinney Partnership Architects, P.C. for approval.

C. Forms filled out by hand will not be accepted.

D. For each item, provide a column for listing each of the following:
1. Item Number.
2. Description of work.
3. Scheduled Values.
4. Previous Applications.
5. Work in Place and Stored Materials under this Application.
6. Authorized Change Orders.
7. Total Completed and Stored to Date of Application.
8. Percentage of Completion.
9. Balance to Finish.
10. Retainage.

E. Execute certification by signature of authorized officer.

F. Use data from approved Schedule of Values.  Provide dollar value in each column for each line item
for portion of work performed and for stored products.

G. List each authorized Change Order as a separate line item, listing Change Order number and dollar
amount as for an original item of work.

H. Submit one electronic copy of each Application for Payment.

I. Include the following with the application:
1. Construction progress schedule, revised and current as specified in Section 013000.
2. Affidavits attesting to off-site stored products.

J. When The McKinney Partnership Architects, P.C. requires substantiating information, submit data
justifying dollar amounts in question.  Provide one copy of data with cover letter for each copy of
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submittal. Show application number and date, and line item by number and description.

1.04 MODIFICATION PROCEDURES

A. For minor changes not involving an adjustment to the Contract Sum or Contract Time, The
McKinney Partnership Architects, P.C. will issue instructions directly to Contractor.

B. For other required changes, The McKinney Partnership Architects, P.C. will issue a document
signed by Owner instructing Contractor to proceed with the change, for subsequent inclusion in a
Change Order.
1. The document will describe the required changes and will designate method of determining any

change in Contract Sum or Contract Time.
2. Promptly execute the change.

C. For changes for which advance pricing is desired, ​The McKinney Partnership Architects, P.C. ​ will
issue a document that includes a detailed description of a proposed change with supplementary or
revised drawings and specifications, a change in Contract Time for executing the change ​​ ​and the
period of time during which the requested price will be considered valid ​.  ​Contractor ​ shall prepare
and submit a ​fixed ​ price quotation within ​ten ​ days.

D. ​Contractor ​ may propose a change by submitting a request for change to ​The McKinney Partnership
Architects, P.C. ​, describing the proposed change and its full effect on the work, with a statement
describing the reason for the change, and the effect on the Contract ​Sum ​ and Contract Time with full
documentation ​​.  ​​

E. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of the
Contract.

F. Substantiation of Costs:  Provide full information required for evaluation.
1. On request, provide the following data:

a. Quantities of products, labor, and equipment.
b. Taxes, insurance, and bonds.
c. Overhead and profit.
d. Justification for any change in Contract Time.
e. Credit for deletions from Contract, similarly documented.

2. Support each claim for additional costs with additional information:
a. Origin and date of claim.
b. Dates and times work was performed, and by whom.
c. Time records and wage rates paid.
d. Invoices and receipts for products, equipment, and subcontracts, similarly documented.

3. For Time and Material work, submit itemized account and supporting data after completion of
change, within time limits indicated in the Conditions of the Contract.

G. Execution of Change Orders: The Contractor will issue Change Orders for signatures of parties as
provided in the Conditions of the Contract.

H. After execution of Change Order, promptly revise Schedule of Values and Application for Payment
forms to record each authorized Change Order as a separate line item and adjust the Contract Sum.

I. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-schedules to
adjust times for other items of work affected by the change, and resubmit.

J. Promptly enter changes in Project Record Documents.

1.05 APPLICATION FOR FINAL PAYMENT

A. Prepare Application for Final Payment as specified for progress payments, identifying total adjusted
Contract Sum, previous payments, and sum remaining due.

B. Application for Final Payment will not be considered until the following have been accomplished:
1. All closeout procedures specified in Section 017000.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION



Issued for Bidding
February 16, 2024

City of Norman City Hall Generator
Replacement

012500 - 1  Substitution Procedures 

SECTION 012500
SUBSTITUTION PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedural requirements for proposed substitutions.

1.02 RELATED REQUIREMENTS

A. Section 004325 - Substitution Request Form - During Procurement:  Required form for substitution
requests made prior to award of contract (During procurement).

1.03 DEFINITIONS

A. Substitutions:  Changes from Contract Documents requirements proposed by ​Contractor ​ to
​products, assemblies, and equipment ​.
1. Substitutions for Cause:  Proposed due to changed Project circumstances beyond Contractor's

control.
a. Unavailability.
b. Regulatory changes.

2. Substitutions for Convenience:  Proposed due to possibility of offering substantial advantage to
the Project.
a. Substitution requests offering advantages solely to the Contractor will not be considered.

1.04 REFERENCE STANDARDS

A. CSI/CSC Form 1.5C - Substitution Request (During the Bidding/Negotiating Stage); Current Edition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a
representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality level of

the specified product, equipment, assembly, or system.
2. Agrees to provide the same warranty for the substitution as for the specified product.
3. Agrees to provide same or equivalent maintenance service and source of replacement parts,

as applicable.
4. Agrees to coordinate installation and make changes to other work that may be required for the

work to be complete, with no additional cost to Owner.
5. Waives claims for additional costs or time extension that may subsequently become apparent.
6. Agrees to reimburse Owner and The McKinney Partnership Architects, P.C. for review or

redesign services associated with re-approval by authorities.

B. A Substitution Request for specified installer constitutes a representation that the submitter:
1. Has acted in good faith to obtain services of specified installer, but was unable to come to

commercial, or other terms.

C. Document each request with complete data substantiating compliance of proposed substitution with
Contract Documents.  Burden of proof is on proposer.
1. Note explicitly any non-compliant characteristics.

D. Content:  Include information necessary for tracking the status of each Substitution Request, and
information necessary to provide an actionable response.
1. Forms indicated in the Project Manual must be used and must include the following:

a. Project Information:
1) Official project name and number, and any additional required identifiers established

in Contract Documents.
b. Substitution Request Information:

1) Discrete and consecutive Substitution Request number, and descriptive subject/title.
2) Indication of whether the substitution is for cause or convenience.
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3) Issue date.
4) Reference to particular Contract Document(s) specification section number, title, and

article/paragraph(s).
5) Description of Substitution.
6) Reason why the specified item cannot be provided.
7) Differences between proposed substitution and specified item.
8) Description of how proposed substitution affects other parts of work.

c. Attached Comparative Data:  Provide point-by-point, side-by-side comparison addressing
essential attributes specified, as appropriate and relevant for the item:
1) Physical characteristics.
2) In-service performance.
3) Expected durability.
4) Visual effect.
5) Warranties.
6) Other salient features and requirements.
7) Include, as appropriate or requested, the following types of documentation:

(a) Product Data:
(b) Samples.
(c) Certificates, test, reports or similar qualification data.
(d) Drawings, when required to show impact on adjacent construction elements.

d. Impact of Substitution:
1) Savings to Owner for accepting substitution.
2) Change to Contract Time due to accepting substitution.

E. Limit each request to a single proposed substitution item.
1. Submit an electronic document, combining the request form with supporting data into single

document.

3.02 SUBSTITUTION PROCEDURES DURING PROCUREMENT

A. Instructions to Bidders specifies time restrictions for submitting requests for substitutions during the
bidding period, and the documents required.

B. Submittal Form (before award of contract):
1. Submit substitution requests by completing the form in Section 004325; see this section for

additional information and instructions.  Use only this form; other forms of submission are
unacceptable.

END OF SECTION
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SECTION 013000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General administrative requirements.

B. Site mobilization meeting.

C. Progress meetings.

D. Construction progress schedule.

E. Submittals for review, information, and project closeout.

F. Number of copies of submittals.

G. Requests for Interpretation (RFI) procedures.

H. Submittal procedures.

1.02 RELATED REQUIREMENTS

A. Section 016000 - Product Requirements:  General product requirements.

B. Section 017000 - Execution and Closeout Requirements:  Additional coordination requirements.

C. Section 017800 - Closeout Submittals:  Project record documents; operation and maintenance data;
warranties and bonds.

1.03 REFERENCE STANDARDS

1.04 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with requirements of Section 017000 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

1.05 PROJECT COORDINATOR

A. Project Coordinator:  Construction Manager.

B. Cooperate with the Project Coordinator in allocation of mobilization areas of site; for field offices and
sheds, for ​​delivery and equipment ​​ access, traffic, and parking facilities.

C. During construction, coordinate use of site and facilities through the Project Coordinator.

D. Comply with Project Coordinator's procedures for intra-project communications; submittals, reports
and records, schedules, coordination drawings, and recommendations; and resolution of ambiguities
and conflicts.

E. Coordinate field engineering and layout work under instructions of the Project Coordinator.

F. Make the following types of submittals to The McKinney Partnership Architects, P.C. through the
Project Coordinator:
1. Requests for Interpretation.
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 SITE MOBILIZATION MEETING

A. ​Contractor. ​ will schedule meeting at ​the Project site ​ prior to ​Contractor ​​ / Sub-Contractor occupancy.

B. Attendance Required:
1. Contractor.
2. Owner.
3. The McKinney Partnership Architects, P.C..
4. Owner's Program Manager.

C. Agenda:
1. Use of premises by Owner and Contractor / Sub-Contractor.
2. ​Owner ​'s requirements ​ and occupancy prior to completion ​.
3. Construction facilities and controls provided by Owner.
4. Temporary utilities provided by Owner.
5. Survey and building layout.
6. Security and housekeeping procedures.
7. Schedules.
8. Application for payment procedures.
9. Procedures for testing.
10. Procedures for maintaining record documents.
11. Requirements for start-up of equipment.
12. Inspection and acceptance of equipment put into service during construction period.

D. Record minutes and distribute copies within two days after meeting to participants and to The
McKinney Partnership Architects, P.C., Owner, participants, and those affected by decisions made.

3.02 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the work at maximum bi-monthly
intervals.

B. Attendance Required, as appropriate to agenda topics for each meeting:
1. Contractor.
2. Owner.
3. The McKinney Partnership Architects, P.C..
4. Contractor's Superintendent.
5. Owner's Program Manager.

C. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of RFIs log and status of responses.
7. Review of off-site fabrication and delivery schedules.
8. Maintenance of progress schedule.
9. Corrective measures to regain projected schedules.
10. Planned progress during succeeding work period.
11. Coordination of projected progress.
12. Maintenance of quality and work standards.
13. Effect of proposed changes on progress schedule and coordination.
14. Other business relating to work.

D. Record minutes and distribute copies within two days after meeting to participants and to The
McKinney Partnership Architects, P.C., Owner, participants, and those affected by decisions made.
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3.03 CONSTRUCTION PROGRESS SCHEDULE

A. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

B. Within 20 days after review of preliminary schedule, submit draft of proposed complete schedule for
review.
1. Include written certification that major contractors have reviewed and accepted proposed

schedule.

C. Within 10 days after joint review, submit complete schedule.

D. Submit updated schedule with each Application for Payment.

3.04 REQUESTS FOR INTERPRETATION (RFI)

A. Definition:  A request seeking one of the following:
1. An interpretation, amplification, or clarification of some requirement of Contract Documents

arising from inability to determine from them the exact material, process, or system to be
installed; or when the elements of construction are required to occupy the same space
(interference); or when an item of work is described differently at more than one place in
Contract Documents.

2. A resolution to an issue which has arisen due to field conditions and affects design intent.

B. Whenever possible, request clarifications at the next appropriate project progress meeting, with
response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.

C. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of Contract
Documents.  Failure to submit a RFI in a timely manner is not a legitimate cause for claiming
additional costs or delays in execution of the work.
1. Prepare a separate RFI for each specific item.

a. Review, coordinate, and comment on requests originating with subcontractors and/or
materials suppliers.

b. Do not forward requests which solely require internal coordination between
subcontractors.

2. Prepare in a format and with content acceptable to Owner.
3. Combine RFI and its attachments into a single electronic file. PDF format is preferred.

D. Reason for the RFI:  Prior to initiation of an RFI, carefully study all Contract Documents to confirm
that information sufficient for their interpretation is definitely not included.
1. Include in each request Contractor's signature attesting to good faith effort to determine from

Contract Documents information requiring interpretation.
2. Unacceptable Uses for RFIs:  Do not use RFIs to request the following::

a. Approval of submittals (use procedures specified elsewhere in this section).
b. Changes that entail change in Contract Time and Contract Sum (comply with provisions of

the Conditions of the Contract).
3. Improper RFIs:  Requests not prepared in compliance with requirements of this section, and/or

missing key information required to render an actionable response.  They will be returned
without a response, with an explanatory notation.

4. Frivolous RFIs:  Requests regarding information that is clearly indicated on, or reasonably
inferable from, Contract Documents, with no additional input required to clarify the question.
 They will be returned without a response, with an explanatory notation.
a. The Owner reserves the right to assess the Contractor for the costs (on time-and-

materials basis) incurred by the The McKinney Partnership Architects, P.C., and any of its
consultants, due to processing of such RFIs.

E. Content:  Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.

F. Attachments:  Include sketches, coordination drawings, descriptions, photos, submittals, and other
information necessary to substantiate the reason for the request.

G. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the project.
1. Indicate current status of every RFI.  Update log promptly and on a regular basis.
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2. Note dates of when each request is made, and when a response is received.
3. Highlight items requiring priority or expedited response.

H. Review Time:  The McKinney Partnership Architects, P.C. will respond and return RFIs to Contractor
within seven calendar days of receipt.  For the purpose of establishing the start of the mandated
response period, RFIs received after 12:00 noon will be considered as having been received on the
following regular working day.
1. Response period may be shortened or lengthened for specific items, subject to mutual

agreement, and recorded in a timely manner in progress meeting minutes.

I. Responses:  Content of answered RFIs will not constitute in any manner a directive or authorization
to perform extra work or delay the project.  If in Contractor's belief it is likely to lead to a change to
Contract Sum or Contract Time, promptly issue a notice to this effect, and follow up with an
appropriate Change Order request to Owner.
1. Response may include a request for additional information, in which case the original RFI will

be deemed as having been answered, and an amended one is to be issued forthwith.  Identify
the amended RFI with an R suffix to the original number.

2. Upon receipt of a response, promptly review and distribute it to all affected parties, and update
the RFI Log.

3. Notify The McKinney Partnership Architects, P.C. within seven calendar days if an additional or
corrected response is required by submitting an amended version of the original RFI, identified
as specified above.

3.05 SUBMITTAL SCHEDULE

A. Submit to The McKinney Partnership Architects, P.C. for review a schedule for submittals in tabular
format.
1. Coordinate with Contractor's construction schedule and schedule of values.
2. Format schedule to allow tracking of status of submittals throughout duration of construction.
3. Account for time required for preparation, review, manufacturing, fabrication and delivery when

establishing submittal delivery and review deadline dates.
a. For assemblies, equipment, systems comprised of multiple components and/or requiring

detailed coordination with other work, allow for additional time to make corrections or
revisions to initial submittals, and time for their review.

3.06 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:
1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to The McKinney Partnership Architects, P.C. for review for the limited purpose of checking
for compliance with information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES article
below and for record documents purposes described in Section 017800 - Closeout Submittals.

3.07 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for The McKinney Partnership Architects, P.C.'s knowledge as contract administrator or for
Owner.  No action will be taken.
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3.08 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 017800 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.

D. Submit for Owner's benefit during and after project completion.

3.09 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up file
will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.

B. Extra Copies at Project Closeout:  See Section 017800.

C. Samples:  Submit the number specified in individual specification sections; one of which will be
retained by The McKinney Partnership Architects, P.C..
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor / Sub-Contractor unless specifically so

stated.

3.10 SUBMITTAL PROCEDURES

A. General Requirements:
1. Use a separate transmittal for each item.
2. Sequentially identify each item.  For revised submittals use original number and a sequential

​alphabetical ​ suffix.
3. Identify:  Project; Contractor / Sub-Contractor; subcontractor or supplier; pertinent drawing and

detail number; and specification section number and article/paragraph, as appropriate on each
copy.

4. Apply Contractor /Sub-Contractor's stamp, signed or initialed certifying that review, approval,
verification of products required, field dimensions, adjacent construction work, and coordination
of information is in accordance with the requirements of the work and Contract Documents.
a. Submittals from sources other than the Contractor, or without Contractor's stamp will not

be acknowledged, reviewed, or returned.
5. Deliver each submittal on date noted in submittal schedule, unless an earlier date has been

agreed to by all affected parties, and is of the benefit to the project.
6. Schedule submittals to expedite the Project, and coordinate submission of related items.

a. For each submittal for review, allow 15 days excluding delivery time to and from the
Contractor / Sub-Contractor.

7. Identify variations from Contract Documents and product or system limitations that may be
detrimental to successful performance of the completed work.

8. Provide space for Contractor / Sub-Contractor and The McKinney Partnership Architects, P.C.
review stamps.

9. When revised for resubmission, identify all changes made since previous submission.
10. Distribute reviewed submittals as appropriate.  Instruct parties to promptly report inability to

comply with requirements.
11. Incomplete submittals will not be reviewed, unless they are partial submittals for distinct

portion(s) of the work, and have received prior approval for their use.
12. Submittals not requested will be recognized, and will be returned "Not Reviewed",

B. Product Data Procedures:
1. Submit only information required by individual specification sections.
2. Collect required information into a single submittal.
3. Do not submit (Material) Safety Data Sheets for materials or products.

C. Shop Drawing Procedures:
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1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting
Contract Documents and coordinating related work.

2. Do not reproduce Contract Documents to create shop drawings.
3. Generic, non-project-specific information submitted as shop drawings do not meet the

requirements for shop drawings.

D. Samples Procedures:
1. Transmit related items together as single package.
2. Identify each item to allow review for applicability in relation to shop drawings showing

installation locations.

3.11 SUBMITTAL REVIEW

A. Submittals for Review:  The McKinney Partnership Architects, P.C. will review each submittal, and
approve, or take other appropriate action.

B. Submittals for Information:  The McKinney Partnership Architects, P.C. will acknowledge receipt and
review.  See below for actions to be taken.

C. The McKinney Partnership Architects, P.C.'s actions will be reflected by marking each returned
submittal using virtual stamp on electronic submittals.
1. Notations may be made directly on submitted items and/or listed on appended Submittal

Review cover sheet.

D. The McKinney Partnership Architects, P.C.'s and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:

a. "Approved", or language with same legal meaning.
b. "Approved as Noted, Resubmission not required", or language with same legal meaning.

1) At Contractor's option, submit corrected item, with review notations acknowledged
and incorporated.

c. "Approved as Noted, Resubmit for Record", or language with same legal meaning.
1) Resubmit corrected item, with review notations acknowledged and incorporated.

 Resubmit separately, or as part of project record documents.
2) Non-responsive resubmittals may be rejected.

2. Not Authorizing fabrication, delivery, and installation:
a. "Revise and Resubmit".

1) Resubmit revised item, with review notations acknowledged and incorporated.
2) Non-responsive resubmittals may be rejected.

b. "Rejected".
1) Submit item complying with requirements of Contract Documents.

E. The McKinney Partnership Architects, P.C.'s and consultants' actions on items submitted for
information:
1. Items for which no action was taken:

a. "Received" -  to notify the Contractor that the submittal has been received for record only.
2. Items for which action was taken:

a. "Reviewed" - no further action is required from Contractor.

END OF SECTION
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SECTION 014000
QUALITY REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Submittals.

B. Quality assurance.

C. Testing and inspection agencies and services.

D. Control of installation.

E. Mock-ups.

F. Tolerances.

G. Manufacturers' field services.

1.02 RELATED REQUIREMENTS

A. Section 013000 - Administrative Requirements:  Submittal procedures.

B. Section 016000 - Product Requirements:  Requirements for material and product quality.

1.03 REFERENCE STANDARDS

A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants; 2008
(Reapproved 2023).

B. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for Use
in Construction and Criteria for Testing Agency Evaluation; 2024.

C. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry; 2023.

D. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing
and/or Inspection of Soil and Rock as Used in Engineering Design and Construction; 2023.

E. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection, Testing, or
Special Inspection; 2020.

F. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.

G. ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, and
Evaluating of Manufactured Building Components; 2016.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Design Data:  Submit for The McKinney Partnership Architects, P.C.'s knowledge as contract
administrator for the limited purpose of assessing compliance with information given and the design
concept expressed in the Contract Documents, or for Owner's information.

C. Test Reports:  After each test/inspection, promptly submit copy of report to The McKinney
Partnership Architects, P.C. and to Owner.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.
i. Results of test/inspection.
j. Compliance with Contract Documents.
k. When requested by The McKinney Partnership Architects, P.C., provide interpretation of

results.
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2. Test report submittals are for The McKinney Partnership Architects, P.C.'s knowledge as
contract administrator for the limited purpose of assessing compliance with information given
and the design concept expressed in the Contract Documents, or for Owner's information.

D. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to The McKinney Partnership
Architects, P.C., in quantities specified for Product Data.
1. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
2. Certificates may be recent or previous test results on material or product, but must be

acceptable to The McKinney Partnership Architects, P.C..

E. Manufacturer's Instructions:  When specified in individual specification sections, submit printed
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special attention,
and special environmental criteria required for application or installation.

F. Manufacturer's Field Reports:  Submit reports for The McKinney Partnership Architects, P.C.'s
benefit as contract administrator or for Owner.
1. Submit for information for the limited purpose of assessing compliance with information given

and the design concept expressed in the Contract Documents.

1.05 QUALITY ASSURANCE

A. Testing Agency Qualifications:
1. Prior to start of work, submit agency name, address, and telephone number, and names of full

time registered Engineer and responsible officer.

1.06 TESTING AND INSPECTION AGENCIES AND SERVICES

A. As indicated in individual specification sections, Owner or Contractor shall employ and pay for
services of an independent testing agency to perform other specified testing.

B. Employment of agency in no way relieves Contractor of obligation to perform Work in accordance
with requirements of Contract Documents.

C. Contractor Employed Agency:
1. Testing agency:  Comply with requirements of ​ASTM E329, ASTM E543, ASTM E699, ASTM

C1021, ASTM C1077, ASTM C1093, and ASTM D3740 ​.
2. Inspection agency:  Comply with requirements of ​ASTM D3740 and ASTM E329 ​.
3. Laboratory:  Authorized to operate in Oklahoma.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from The
McKinney Partnership Architects, P.C. before proceeding.

D. Comply with specified standards as minimum quality for the work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have work performed by persons qualified to produce required and specified quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand stresses,
vibration, physical distortion, and disfigurement.
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3.02 MOCK-UPS

A. 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.

B. Accepted mock-ups establish the standard of quality the The McKinney Partnership Architects, P.C.
will use to judge the Work.

C. Integrated Exterior Mock-ups: Construct integrated exterior mock-up as indicated on drawings.
Coordinate installation of exterior envelope materials and products as required in individual
Specification Sections. Provide adequate supporting structure for mock-up materials as necessary.

D. Room Mock-ups: Construct room mock-ups as indicated on drawings. 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 The
McKinney Partnership Architects, P.C. to evaluate quality of the mock-up.

E. Notify ​The McKinney Partnership Architects, P.C. ​​​ ​fifteen (15) ​ working days in advance of dates and
times when mock-ups will be constructed.

F. Tests shall be performed under provisions identified in this section and identified in the respective
product specification sections.

G. Assemble and erect specified items with specified attachment and anchorage devices, flashings,
seals, and finishes.

H. Obtain The McKinney Partnership Architects, P.C.'s approval of mock-ups before starting work,
fabrication, or construction.

I. The McKinney Partnership Architects, P.C. will use accepted mock-ups as a comparison standard
for the remaining Work.

3.03 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  Do
not permit tolerances to accumulate.

B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract
Documents, request clarification from The McKinney Partnership Architects, P.C. before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.

3.04 TESTING AND INSPECTION

A. See individual specification sections for ​testing ​ required.

B. Testing Agency Duties:
1. Provide qualified personnel at site.  Cooperate with The McKinney Partnership Architects, P.C.

and Contractor / Sub-Contractor in performance of services.
2. Perform specified sampling and testing of products in accordance with specified standards.
3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify The McKinney Partnership Architects, P.C. and Contractor / Sub-Contractor of

observed irregularities or non-compliance of Work or products.
5. Perform additional tests and inspections required by The McKinney Partnership Architects,

P.C..
6. Attend preconstruction meetings and progress meetings.
7. Submit reports of all tests/inspections specified.

C. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor ​ / Sub-Contractor.
4. Agency has no authority to stop the Work.

D. Contractor / Sub-Contractor Responsibilities:
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1. Deliver to agency at designated location, adequate samples of materials proposed to be used
that require testing, along with proposed mix designs.

2. Cooperate with laboratory personnel, and provide access to the Work and to manufacturers'
facilities.

3. Provide incidental labor and facilities:
a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify The McKinney Partnership Architects, P.C. and laboratory 24 hours prior to expected
time for operations requiring testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional samples,
tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections required
by Contractor beyond specified requirements.

E. Re-testing required because of non-compliance with specified requirements shall be performed by
the same agency on instructions by The McKinney Partnership Architects, P.C..

F. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.05 MANUFACTURERS' FIELD SERVICES

A. When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of surfaces
and installation, quality of workmanship ​, start-up of equipment ​​, test, adjust, and balance equipment ​​​
as applicable, and to initiate instructions when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

3.06 DEFECT ASSESSMENT

A. Replace Work or portions of the Work not complying with specified requirements.

B. If, in the opinion of The McKinney Partnership Architects, P.C., it is not practical to remove and
replace the work, The McKinney Partnership Architects, P.C. will direct an appropriate remedy or
adjust payment.

END OF SECTION
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SECTION 016000
PRODUCT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General product requirements.

B. Transportation, handling, storage and protection.

C. Product option requirements.

D. Substitution limitations.

E. Procedures for Owner-supplied products.

F. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 RELATED REQUIREMENTS

A. Section 012500 - Substitution Procedures:  Substitutions made during procurement and/or
construction phases.

1.03 SUBMITTALS

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to
identify applicable products, models, options, and other data.  Supplement manufacturers' standard
data to provide information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for functional
equipment and appliances.

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with integral
parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the manufacturer's

standard colors, textures, and patterns.

PART 2  PRODUCTS

2.01 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by Contract Documents.

2.02 PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only:  Use any product meeting those
standards or description.

B. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:
 Submit a request for substitution for any manufacturer not named.

2.03 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities as specified in
individual specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.

PART 3  EXECUTION

3.01 SUBSTITUTION LIMITATIONS

A. See Section 012500 - Substitution Procedures.

3.02 OWNER-SUPPLIED PRODUCTS

A. Owner's Responsibilities:
1. Arrange for and deliver Owner reviewed shop drawings, product data, and samples, to

Contractor.
2. Arrange and pay for product delivery to site.
3. On delivery, inspect products jointly with Contractor.
4. Submit claims for transportation damage and replace damaged, defective, or deficient items.
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5. Arrange for manufacturers' warranties, inspections, and service.

B. Contractor's Responsibilities:
1. Review Owner reviewed shop drawings, product data, and samples.
2. Receive and unload products at site; inspect for completeness or damage jointly with Owner.
3. Handle, store, install and finish products.
4. Repair or replace items damaged after receipt.

3.03 TRANSPORTATION AND HANDLING

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid loss
of factory calibration.

B. If special precautions are required, attach instructions prominently and legibly on outside of
packaging.

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.

D. Transport and handle products in accordance with manufacturer's instructions.

E. Transport materials in covered trucks to prevent contamination of product and littering of
surrounding areas.

F. Promptly inspect shipments to ensure that products comply with requirements, quantities are
correct, and products are undamaged.

G. Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement,
or damage, and to minimize handling.

H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.04 STORAGE AND PROTECTION

A. Designate receiving/storage areas for incoming products so that they are delivered according to
installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.  

B. Store and protect products in accordance with manufacturers' instructions.

C. Store with seals and labels intact and legible.

D. Store sensitive products in weathertight, climate-controlled enclosures in an environment favorable
to product.

E. For exterior storage of fabricated products, place on sloped supports above ground.

F. Protect products from damage or deterioration due to construction operations, weather,
precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other contaminants.

G. Comply with manufacturer's warranty conditions, if any.

H. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to
prevent condensation and degradation of products.

I. Prevent contact with material that may cause corrosion, discoloration, or staining.

J. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, or
damage.

K. Arrange storage of products to permit access for inspection. Periodically inspect to verify products
are undamaged and are maintained in acceptable condition.

END OF SECTION
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SECTION 017000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Requirements for alterations work, including selective demolition ​​.

C. Pre-installation meetings.

D. Cutting and patching.

E. Surveying for laying out the work.

F. Cleaning and protection.

G. Starting of systems and equipment.

H. Demonstration and instruction of Owner personnel.

I. Closeout Submittals.

J. Closeout procedures, including Contractor's Correction Punch List, except payment procedures.

K. General requirements for maintenance service.

1.02 RELATED REQUIREMENTS

A. Section ​013000 - Administrative Requirements ​:  Submittals procedures ​​.

B. Section 014000 - Quality Requirements:  Testing and inspection procedures.

C. Section 017800 - Closeout Submittals:  Project record documents, operation and maintenance data,
warranties, and bonds.

D. Section 017900 - Demonstration and Training:  Demonstration of products and systems to be
commissioned and where indicated in specific specification sections

E. Section 024100 - Demolition:  Demolition of whole structures and parts thereof; site utility demolition.

1.03 REFERENCE STANDARDS

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 2022.

1.04 PROJECT CONDITIONS

A. Use of explosives is not permitted.

B. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain pumping
equipment.

C. Protect site from puddling or running water.  Provide water barriers as required to protect site from
soil erosion.

D. Perform dewatering activities, as required, for the duration of the project.

E. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

F. Dust Control:  Execute work by methods to minimize raising dust from construction operations.
 Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.
1. Provide dust-proof enclosures to prevent entry of dust generated outdoors.

G. Erosion and Sediment Control:  Plan and execute work by methods to control surface drainage from
cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.
1. Minimize amount of bare soil exposed at one time.
2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.
3. Construct fill and waste areas by selective placement to avoid erosive surface silts or clays.
4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly apply

corrective measures.
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H. Noise Control:  Provide methods, means, and facilities to minimize noise produced by construction
operations.
1. Outdoors:  Limit conduct of especially noisy exterior work to the hours of 8 am to 5 pm.

I. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects from
damaging the work.

J. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil, water,
and atmosphere from discharge of noxious, toxic substances, and pollutants produced by
construction operations.  Comply with federal, state, and local regulations.

1.05 COORDINATION

A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to ensure
efficient and orderly sequence of installation of interdependent construction elements, with
provisions for accommodating items installed later.

B. Notify affected utility companies and comply with their requirements.

C. Verify that utility requirements and characteristics of new operating equipment are compatible with
building utilities.  Coordinate work of various sections having interdependent responsibilities for
installing, connecting to, and placing in service, such equipment.

D. Coordinate space requirements, supports, and installation of mechanical and electrical work that are
indicated diagrammatically on drawings.  Follow routing indicated for pipes, ducts, and conduit, as
closely as practicable; place runs parallel with lines of building. Utilize spaces efficiently to maximize
accessibility for other installations, for maintenance, and for repairs.

E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

F. Coordinate completion and clean-up of work of separate sections.

G. After Owner occupancy of premises, coordinate access to site for correction of defective work and
work not in accordance with Contract Documents, to minimize disruption of Owner's activities.

PART 2  PRODUCTS

2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching and
extending work.

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 016000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.  Start
of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.

D. Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

E. Verify that utility services are available, of the correct characteristics, and in the correct locations.

F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements subject
to damage or movement during cutting and patching.  After uncovering existing work, assess
conditions affecting performance of work.  Beginning of cutting or patching means acceptance of
existing conditions.
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3.02 PREPARATION

A. Clean substrate surfaces prior to applying next material or substance.

B. Seal cracks or openings of substrate prior to applying next material or substance.

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.

3.03 PREINSTALLATION MEETINGS

A. When required in individual specification sections, convene a preinstallation meeting at the site prior
to commencing work of the section.

B. Require attendance of parties directly affecting, or affected by, work of the specific section.

C. Notify ​The McKinney Partnership Architects, P.C. ​ ​five working ​ days in advance of meeting date.

D. Prepare agenda and preside at meeting:
1. Review conditions of examination, preparation and installation procedures.
2. Review coordination with related work.

E. Record minutes and distribute copies within two days after meeting to participants and to The
McKinney Partnership Architects, P.C., Owner, participants, and those affected by decisions made.

3.04 LAYING OUT THE WORK

A. Utilize recognized engineering survey practices.

B. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar appropriate
means:
1. Site improvements including pavements; stakes for grading, fill and topsoil placement; utility

locations, slopes, and invert elevations ​​.
2. Grid or axis for structures.
3. Building foundation, column locations, ground floor elevations ​​.

C. Periodically verify layouts by same means.

D. Maintain a complete and accurate log of control and survey work as it progresses.

3.05 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's instructions
and recommendations, and so as to avoid waste due to necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and horizontal
lines, unless otherwise indicated.

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.

E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.06 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 indicated.
2. Report discrepancies to The McKinney Partnership Architects, P.C. before disturbing existing

installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Maintain weatherproof exterior building enclosure except for interruptions required for replacement
or modifications; take care to prevent water and humidity damage.
1. Where openings in exterior enclosure exist, provide construction to make exterior enclosure

weatherproof.
2. Insulate existing ducts or pipes that are exposed to outdoor ambient temperatures by

alterations work.

C. Remove existing work as indicated and as required to accomplish new work.



Issued for Bidding
February 16, 2024

City of Norman City Hall Generator
Replacement

017000 - 4 
Execution and Closeout

Requirements 

1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace with
new construction specified.

2. Remove items indicated on drawings.
3. Relocate items indicated on drawings.
4. Where new surface finishes are to be applied to existing work, perform removals, patch, and

prepare existing surfaces as required to receive new finish; remove existing finish if necessary
for successful application of new finish.

5. Where new surface finishes are not specified or indicated, patch holes and damaged surfaces
to match adjacent finished surfaces as closely as possible.

D. Services (Including but not limited to ​HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications ​):  Remove, relocate, and extend existing systems to accommodate new
construction.
1. Maintain existing active systems that are to remain in operation; maintain access to equipment

and operational components; if necessary, modify installation to allow access or provide
access panel.

2. Where existing systems or equipment are not active and Contract Documents require
reactivation, put back into operational condition; repair supply, distribution, and equipment as
required.

3. 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.
a. Disable existing systems only to make switchovers and connections; minimize duration of

outages.
b. Provide temporary connections as required to maintain existing systems in service.

4. Verify that abandoned services serve only abandoned facilities.
5. 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; patch holes left by removal using materials specified for new construction.

E. 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.

F. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
1. When existing finished surfaces are cut so that a smooth transition with new work is not

possible, terminate existing surface along a straight line at a natural line of division and make
recommendation to The McKinney Partnership Architects, P.C..

2. Where removal of partitions or walls results in adjacent spaces becoming one, rework floors,
walls, and ceilings to a smooth plane without breaks, steps, or bulkheads.

3. Where a change of plane of 1/4 inch or more occurs in existing work, submit recommendation
for providing a smooth transition for The McKinney Partnership Architects, P.C. review and
request instructions.

G. Patching:  Where the existing surface is not indicated to be refinished, patch to match the surface
finish that existed prior to cutting.  Where the surface is indicated to be refinished, patch so that the
substrate is ready for the new finish.

H. Refinish existing surfaces as indicated:
1. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces to

remain to the specified condition for each material, with a neat transition to adjacent finishes.
2. If mechanical or electrical work is exposed accidentally during the work, re-cover and refinish to

match.

I. Clean existing systems and equipment.

J. Remove demolition debris and abandoned items from alterations areas and dispose of off-site; do
not burn or bury.

K. Do not begin new construction in alterations areas before demolition is complete.
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L. Comply with all other applicable requirements of this section.

3.07 CUTTING AND PATCHING

A. Whenever possible, execute the work by methods that avoid cutting or patching.

B. See Alterations article above for additional requirements.

C. Perform whatever cutting and patching is necessary to:
1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.

D. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to original
condition.

E. Employ ​skilled and experienced ​ installer to perform cutting for weather exposed and moisture
resistant elements, and sight exposed surfaces.

F. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

G. Restore work with new products in accordance with requirements of Contract Documents.

H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids with ​
fire rated ​ material ​​, to full thickness of the penetrated element.

J. Patching:
1. Finish patched surfaces to match finish that existed prior to patching.  On continuous surfaces,

refinish to nearest intersection or natural break.  For an assembly, refinish entire unit.
2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other imperfections

due to patching work. If defects are due to condition of substrate, repair substrate prior to
repairing finish.

3.08 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly
condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed or
remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning to
eliminate dust.

D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and dispose off-
site; do not burn or bury.

3.09 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.

B. Provide special protection where specified in individual specification sections.

C. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of
heavy objects, by protecting with durable sheet materials.
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F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is necessary,
obtain recommendations for protection from waterproofing or roofing material manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.10 SYSTEM STARTUP

A. Coordinate schedule for start-up of various equipment and systems.

B. Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions that may cause damage.

C. Verify tests, meter readings, and specified electrical characteristics agree with those required by the
equipment or system manufacturer.

D. Verify that wiring and support components for equipment are complete and tested.

E. Execute start-up under supervision of applicable Contractor personnel and manufacturer's
representative in accordance with manufacturers' instructions.

F. When specified in individual specification Sections, require manufacturer to provide authorized
representative to be present at site to inspect, check, and approve equipment or system installation
prior to start-up, and to supervise placing equipment or system in operation.

G. Submit a written report that equipment or system has been properly installed and is functioning
correctly.

3.11 DEMONSTRATION AND INSTRUCTION

A. See Section 017900 - Demonstration and Training.

3.12 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.

3.13 FINAL CLEANING

A. Execute final cleaning ​ prior to Substantial Completion ​.

B. Use cleaning materials that are nonhazardous.

C. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains and
foreign substances, polish transparent and glossy surfaces,  vacuum carpeted and soft surfaces.

D. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.

E. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

F. Clean filters of operating equipment.

G. Clean debris from ​​area drains and drainage systems ​​.

H. Clean site; sweep paved areas, rake clean landscaped surfaces.

I. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; dispose of
in legal manner; do not burn or bury.

3.14 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
1. Provide copies to The McKinney Partnership Architects, P.C. and Owner.

B. Accompany ​Owner and Architect ​ on preliminary inspection to determine items to be listed for
completion or correction in the ​Contractor ​'s Correction Punch List for ​Contractor ​'s ​Notice of
Substantial Completion ​.

C. Notify The McKinney Partnership Architects, P.C. when work is considered ready for The McKinney
Partnership Architects, P.C.'s Substantial Completion inspection.

D. Submit written certification containing Contractor's Correction Punch List, that Contract Documents
have been reviewed, work has been inspected, and that work is complete in accordance with
Contract Documents and ready for The McKinney Partnership Architects, P.C.'s Substantial
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Completion inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing The
McKinney Partnership Architects, P.C.'s and Contractor's comprehensive list of items identified to be
completed or corrected and submit to The McKinney Partnership Architects, P.C..

F. Correct items of work listed in Final Correction Punch List and comply with requirements for access
to Owner-occupied areas.

G. Notify The McKinney Partnership Architects, P.C. when work is considered finally complete and
ready for The McKinney Partnership Architects, P.C.'s Substantial Completion final inspection.

H. Complete items of work determined by The McKinney Partnership Architects, P.C. listed in executed
Certificate of Substantial Completion.

3.15 MAINTENANCE

A. Provide service and maintenance of components indicated in specification sections.

B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than one
year from the Date of Substantial Completion or the length of the specified warranty, whichever is
longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust, and
lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace parts
whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without prior
written consent of the Owner.

END OF SECTION
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SECTION 017800
CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project record documents.

B. Operation and maintenance data.

C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 013000 - Administrative Requirements:  Submittals procedures, shop drawings, product
data, and samples.

B. Individual Product Sections:  Specific requirements for operation and maintenance data.

C. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents:  Submit documents to The McKinney Partnership Architects, P.C. with
claim for final Application for Payment.

B. Operation and Maintenance Data:
1. For equipment, or component parts of equipment put into service during construction and

operated by Owner, submit completed documents within ten days after acceptance.
2. Submit one copy of completed documents 15 days prior to final inspection.  This copy will be

reviewed and returned after final inspection, with The McKinney Partnership Architects, P.C.
comments.  Revise content of all document sets as required prior to final submission.

3. Submit one copy of revised final documents in final form within 10 days after final inspection.

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with

Owner's permission, submit documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final

Application for Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial Completion,

submit within 10 days after acceptance, listing the date of acceptance as the beginning of the
warranty period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Addenda.
3. Change Orders and other modifications to the Contract.
4. Reviewed shop drawings, product data, and samples.
5. Manufacturer's instruction for assembly, installation, and adjusting.

B. Ensure entries are complete and accurate, enabling future reference by Owner.

C. Store record documents separate from documents used for construction.

D. Record information concurrent with construction progress.

E. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction
including:
1. Measured horizontal and vertical locations of underground utilities and appurtenances,

referenced to permanent surface improvements.
2. Measured locations of internal utilities and appurtenances concealed in construction,

referenced to visible and accessible features of the Work.
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3. Field changes of dimension and detail.
4. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA

A. Source Data:  For each product or system, list names, addresses and telephone numbers of
Subcontractors and suppliers, including local source of supplies and replacement parts.

B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and data
applicable to installation.  Delete inapplicable information.

C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions for
each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. For Each Product, Applied Material, and Finish:
1. Product data, with catalog number, size, composition, and color and texture designations.
2. Information for re-ordering custom manufactured products.

B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents and
methods, precautions against detrimental cleaning agents and methods, and recommended
schedule for cleaning and maintenance.

C. Additional information as specified in individual product specification sections.

D. Where additional instructions are required, beyond the manufacturer's standard printed instructions,
have instructions prepared by personnel experienced in the operation and maintenance of the
specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For Each Item of Equipment and Each System:
1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed instructions,
have instructions prepared by personnel experienced in the operation and maintenance of the
specific products.

C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and
communications; typed.

D. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and
sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.  Include
summer, winter, and any special operating instructions.

E. Maintenance Requirements:  Include routine procedures and guide for preventative maintenance
and trouble shooting; disassembly, repair, and reassembly instructions.

F. Provide servicing and lubrication schedule, and list of lubricants required.

G. Include manufacturer's printed operation and maintenance instructions.

H. Include sequence of operation by controls manufacturer.

I. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams required for
maintenance.

J. Provide control diagrams by controls manufacturer as installed.

K. Provide list of original manufacturer's spare parts, current prices, and recommended quantities to be
maintained in storage.

L. Additional Requirements:  As specified in individual product specification sections.
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3.05 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS

A. Provide (1) hard copy and (1) electronic copy in PDF format organized in the same format as the
hard copy with electronic tabs, coversheet, table of contents page and drawings.

B. Assemble operation and maintenance data into durable manuals for Owner's personnel use, with
data arranged in the same sequence as, and identified by, the specification sections.

C. Where systems involve more than one specification section, provide separate tabbed divider for
each system.

D. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic covers;
2 inch maximum ring size.  When multiple binders are used, correlate data into related consistent
groupings.

E. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

F. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of The
McKinney Partnership Architects, P.C., Consultants, Contractor and subcontractors, with names of
responsible parties.

G. Tables of Contents:  List every item separated by a divider, using the same identification as on the
divider tab; where multiple volumes are required, include all volumes Tables of Contents in each
volume, with the current volume clearly identified.

H. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents on
the divider tab; immediately following the divider tab include a description of product and major
component parts of equipment.

I. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper.

J. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to size
of text pages.

K. Arrangement of Contents:  Organize each volume in parts as follows:
1. Project Directory.
2. Table of Contents, of all volumes, and of this volume.
3. Operation and Maintenance Data:  Arranged by system, then by product category.

a. Source data.
b. Product data, shop drawings, and other submittals.
c. Operation and maintenance data.
d. Field quality control data.
e. Photocopies of warranties and bonds.

3.06 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, and
manufacturers, within 10 days after completion of the applicable item of work.  Except for items put
into use with Owner's permission, leave date of beginning of time of warranty until Date of
Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.

C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified for submittal.

E. Include originals of each in operation and maintenance manuals, indexed separately on Table of
Contents.

END OF SECTION
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SECTION 017900
DEMONSTRATION AND TRAINING

PART 1  GENERAL

1.01 SUMMARY

A. Demonstration of products and systems ​​ where indicated in specific specification sections.

B. Training of Owner personnel in operation and maintenance is required for:
1. All software-operated systems.
2. Electrical systems and equipment.
3. Items specified in individual product Sections.

C. Training of Owner personnel in care, cleaning, maintenance, and repair is required for:
1. Items specified in individual product Sections.

1.02 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Training Plan:  Owner will designate personnel to be trained; tailor training to needs and skill-level of
attendees.
1. Submit to The McKinney Partnership Architects, P.C. for transmittal to Owner.
2. Submit not less than four weeks prior to start of training.
3. Revise and resubmit until acceptable.
4. Provide an overall schedule showing all training sessions.
5. Include at least the following for each training session:

a. Identification, date, time, and duration.
b. Description of products and/or systems to be covered.
c. Name of firm and person conducting training; include qualifications.
d. Intended audience, such as job description.
e. Objectives of training and suggested methods of ensuring adequate training.
f. Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
g. Media to be used, such a slides, hand-outs, etc.
h. Training equipment required, such as projector, projection screen, etc., to be provided by

Contractor.

C. Training Manuals:  Provide training manual for each attendee; allow for minimum of two attendees
per training session.
1. Include applicable portion of O&M manuals.
2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not

included in O&M manuals.
3. Provide one extra copy of each training manual to be included with operation and maintenance

data.

D. Training Reports:  
1. Identification of each training session, date, time, and duration.
2. Sign-in sheet showing names and job titles of attendees.
3. List of attendee questions and written answers given, including copies of and references to

supporting documentation required for clarification; include answers to questions that could not
be answered in original training session.

1.03 QUALITY ASSURANCE

A. Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of the
relevant products and systems.  
1. Provide as instructors the most qualified trainer of those contractors and/or installers who

actually supplied and installed the systems and equipment.
2. Where a single person is not familiar with all aspects, provide specialists with necessary

qualifications.
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 DEMONSTRATION - GENERAL

A. Demonstrations conducted during system start-up do not qualify as demonstrations for the purposes
of this section, unless approved in advance by Owner.

B. Demonstrations conducted during Functional Testing need not be repeated unless Owner personnel
training is specified.

C. Demonstration may be combined with Owner personnel training if applicable.

D. Operating Equipment and Systems:  Demonstrate operation in all modes, including start-up, shut-
down, seasonal changeover, emergency conditions, and troubleshooting, and maintenance
procedures, including scheduled and preventive maintenance.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.
2. For equipment or systems requiring seasonal operation, perform demonstration for other

season within six months.

E. Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and repair
procedures.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.

3.02 TRAINING - GENERAL

A. Generator Manufacturer's representative will prepare the Training Plan based on draft plans
submitted.

B. Conduct training on-site unless otherwise indicated.

C. Owner will provide classroom and seating at no cost to Contractor.

D. Do not start training until Functional Testing is complete, unless otherwise specified or approved by
the Commissioning Authority.

E. Provide training in minimum two hour segments.

F. Generator Manufacturer's representative is responsible for determining that the training was
satisfactorily completed and will provide approval forms.

G. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule
training sessions as required by Owner; once schedule has been approved by Owner failure to
conduct sessions according to schedule will be cause for Owner to charge Contractor for personnel
"show-up" time.

H. Review of Facility Policy on Operation and Maintenance Data:  During training discuss:
1. The location of the O&M manuals and procedures for use and preservation; backup copies.
2. Typical contents and organization of all manuals, including explanatory information, system

narratives, and product specific information.
3. Typical uses of the O&M manuals.

I. Product- and System-Specific Training:
1. Review the applicable O&M manuals.
2. For systems, provide an overview of system operation, design parameters and constraints, and

operational strategies.
3. Review instructions for proper operation in all modes, including start-up, shut-down, seasonal

changeover and emergency procedures, and for maintenance, including preventative
maintenance.

4. Provide hands-on training on all operational modes possible and preventive maintenance.
5. Emphasize safe and proper operating requirements; discuss relevant health and safety issues

and emergency procedures.
6. Discuss common troubleshooting problems and solutions.
7. Discuss any peculiarities of equipment installation or operation.
8. Discuss warranties and guarantees, including procedures necessary to avoid voiding coverage.
9. Review recommended tools and spare parts inventory suggestions of manufacturers.
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10. Review spare parts and tools required to be furnished by Contractor.
11. Review spare parts suppliers and sources and procurement procedures.

J. Be prepared to answer questions raised by training attendees; if unable to answer during training
session, provide written response within three days.

END OF SECTION
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SECTION 024100
DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Selective demolition of built site elements.

B. Selective demolition of building elements for alteration purposes.

1.02 RELATED REQUIREMENTS

A. Section 017000 - Execution and Closeout Requirements:  Project conditions; protection of bench
marks, survey control points, and existing construction to remain; reinstallation of removed products;
temporary bracing and shoring.

1.03 REFERENCE STANDARDS

A. 29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 2022.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Site Plan:  Indicate:
1. Areas for temporary construction and field offices.
2. Areas for temporary and permanent placement of removed materials.

C. Demolition Plan:  Submit demolition plan as required by OSHA and local AHJs.
1. Indicate extent of demolition, removal sequencing, bracing and shoring, and location and

construction of barricades and fences.
2. Demolition firm qualifications.

D. Project Record Documents:  Accurately record actual locations of capped and active utilities and
subsurface construction.

1.05 QUALITY ASSURANCE

A. Demolition Firm Qualifications:  Company specializing in the type of work required.
1. Minimum of ​five ​ years of ​documented ​ experience.

PART 2  PRODUCTS ​-- NOT USED ​

PART 3  EXECUTION

3.01 DEMOLITION

A. Remove the entire building elements as designated on the Demolition Plans - refer all disciplines
plans - Architectural, Structural, and MEP.

B. Remove all items indicated on the drawings. Remove adjoining construction as needed to
accomodate the Design Intent. Protect adjacent surfaces from damage as much as possible.

C. Fill excavations, open pits, and holes in ground areas generated as result of removals, using
specified fill; compact fill ​as required so that required rough grade elevations do not subside within
one year after completion ​.

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.
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 and security devices.
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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 permits from authority having
jurisdiction.

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. Protect existing structures and other elements to remain in place and not removed.
1. Prevent movement or settlement of adjacent structures.
2. Stop work immediately if adjacent structures appear to be in danger.

E. 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.

3.03 EXISTING UTILITIES

A. Coordinate work with utility companies. Notify utilities before starting work, comply with their
requirements, and 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 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, in same manner as other utilities to remain, utilities to be reconnected.

3.04 SELECTIVE DEMOLITION FOR ALTERATIONS

A. Existing construction and utilities indicated on drawings are based on casual field observation and
existing record documents only.
1. Verify construction and utility arrangements are as indicated.
2. Report discrepancies to The McKinney Partnership Architects, P.C. 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. Maintain weatherproof exterior building enclosure, except for interruptions required for replacement
or modifications; prevent water and humidity damage.

C. Remove existing work as indicated and required to accomplish new work.
1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace with

new construction indicated.
2. Remove items indicated on drawings.

D. Protect existing work to remain.
1. Prevent movement of structure. Provide shoring and bracing as required.
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2. Perform cutting to accomplish removal work neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch to match new work.

3.05 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 03 3000
CAST-IN-PLACE CONCRETE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete formwork.
B. Floors and slabs on grade.
C. Concrete reinforcement.
D. Miscellaneous concrete elements, including equipment pads and equipment pits.
E. Concrete curing.

1.02 REFERENCE STANDARDS:
A. ACI 117 - Specifications for Tolerances for Concrete Construction and Materials.
B. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass

Concrete.
C. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary.
D. ACI 301 - Specifications for Structural Concrete.
E. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete.
F. ACI 305R - Guide to Hot Weather Concreting.
G. ACI 305.1 - Specification for Hot Weather Concreting.
H. ACI 306R - Guide to Cold Weather Concreting.
I. ACI 308R - Guide to External Curing of Concrete.
J. ACI 347R - Guide to Formwork for Concrete.
K. ACI SP-66 - ACI Detailing Manual.
L. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement.
M. ASTM C33/C33M - Standard Specification for Concrete Aggregates.
N. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens.
O. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.
P. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete.
Q. ASTM C150/C150M - Standard Specification for Portland Cement.
R. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the

Volumetric Method.
S. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete.
T. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete.
U. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan

for Use in Concrete.
V. ASTM C1064/C1064M - Standard Test Method for Temperature of Freshly Mixed

Hydraulic-Cement Concrete.
W. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout

(Nonshrink).
X. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of

Hydraulic Cement Concrete.
Y. ASTM D2103 - Standard Specification for Polyethylene Film and Sheeting.
Z. CRSI (DA4) - Manual of Standard Practice.
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AA. ICC (IBC)-2018 - International Building Code.
1.03 DEFINITIONS

A. Cold Weather:  A period when for more than three successive days the average daily outdoor
temperature drops below 40 F.  The average daily temperature is the average of the highest
and lowest temperature during the period from midnight to midnight.  When temperatures above
50 F occur during more than half of any 24 hr duration, the period shall no longer be regarded
as cold weather.

B. Hot Weather:  Hot weather is any combination of the following conditions that tends to impair
the quality of freshly mixed or hardened concrete by accelerating the rate of moisture loss and
rate of cement hydration, or otherwise causing detrimental results:
1. High ambient temperature
2. High concrete temperature
3. Low relative humidity
4. Wind speed
5. Solar radiation

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit manufacturers' data on manufactured products showing compliance with

specified requirements and installation instructions.
C. Mix Design:  Submit proposed concrete mix design.

1. Indicate proposed mix design complies with requirements of ACI 301, Section 4 - Concrete
Mixtures.

2. Indicate proposed mix design complies with requirements of ACI 318, Chapter 26 -
Concrete Documents and Inspection.

D. Shop Drawings:  Comply with requirements of ACI SP-66.  Include bar schedules, shapes of
bent bars, spacing of bars, and location of splices.

E. Welders' Certificates:  Submit certifications for welders employed on the project, verifying AWS
qualification within the previous 12 months.

F. Test Reports:  Submit report for each test or series of tests specified.
G. Manufacturer's Installation Instructions:  For concrete accessories, indicate installation

procedures and interface required with adjacent construction.
H. Formwork Design Submittal:  As required by authorities having jurisdiction.
I. Project Record Documents:  Accurately record actual locations of embedded utilities and

components that will be concealed from view upon completion of concrete work.
J. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301 and ACI 318.
B. Follow recommendations of ACI 305R when concreting during hot weather.
C. Follow recommendations of ACI 306R when concreting during cold weather.

1.06 WARRANTY
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. 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.
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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 Facing for Exposed Finish Concrete:  Contractor's choice of materials that will

provide smooth, stain-free final appearance.
2.02 REINFORCEMENT MATERIALS

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi).
1. Type:  Deformed billet-steel bars.
2. Finish:  Unfinished, unless otherwise indicated.

B. Reinforcement Accessories:
1. Joint Dowel Bars:  ASTM A615/A615M, Grade 60 (60,000 psi) plain-steel bars, cut true to

length with ends square and free of burrs.
2. Tie Wire:  Annealed, minimum 16 gauge, 0.0508 inch.
3. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of

reinforcement during concrete placement.
a. Continuous slab bolsters shall be used to support the bottom reinforcing bars of all

reinforced slabs-on-grade.
C. Fabrication of Reinforcing:

1. Fabricate concrete reinforcing in accordance with CRSI (DA4) - Manual of Standard
Practice.

2. Welding of reinforcement is permitted only with the specific approval of Architect/Engineer.
 Perform welding in accordance with AWS D1.4/D1.4M.

3. Locate reinforcing splices not indicated on drawings at point of minimum stress.
2.03 CONCRETE MATERIALS

A. Cement:  ASTM C150/C150M, Type I - Normal Portland type.  
1. Acquire cement for entire project from same source.

B. Fine and Coarse Aggregates:  ASTM C33/C33M.
1. Acquire aggregates for entire project from same source.

C. Fly Ash:  ASTM C618, Class C or F.
D. Water:  ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.

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.
C. Water Reducing and Retarding Admixture:  ASTM C494/C494M Type D.
D. Water Reducing Admixture:  ASTM C494/C494M Type A.

2.05 ACCESSORY MATERIALS
A. Non-Shrink Cementitious Grout:  Premixed compound consisting of non-metallic aggregate,

cement, water reducing and plasticizing agents.
1. Grout:  Comply with ASTM C1107/C1107M.

2.06 BONDING AND JOINTING PRODUCTS
A. Latex Bonding Agent:  Non-redispersable acrylic latex, complying with ASTM C1059/C1059M,

Type II.
B. Epoxy Bonding System:

1. Complying with ASTM C881/C881M and of Type required for specific application.
C. Waterstops:  Bentonite and butyl rubber, complying with NSF 61 and NSF 372.

2.07 CURING MATERIALS
A. Moisture-Retaining Sheet:  ASTM C171.
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1. Polyethylene film, white opaque, minimum nominal thickness of 4 mil, 0.004 inch.
2. White-burlap-polyethylene sheet, weighing not less than 3.8 ounces per square yard.

B. Polyethylene Film:  ASTM D2103, 4 mil, 0.004 inch thick, clear.
C. Water:  Potable, not detrimental to concrete.

2.08 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 or required by manufacturer.
D.

1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days: 
4,000 pounds per square inch.

2. Fly Ash Content:  Maximum 15 percent of cementitious materials by weight.
3. Water-Cement Ratio:  Maximum 45 percent by weight.
4. Total Air Content:  4.5 percent, plus or minus 1.5 percent, determined in accordance with

ASTM C173/C173M.
5. Maximum Aggregate Size:  1.5 inch.

2.09 MIXING
A. Transit Mixers:  Comply with ASTM C94/C94M.
B. Adding Water:  If concrete arrives on-site with slump less than suitable for placement, do not

add water that exceeds the maximum water-cement ratio or exceeds the maximum permissible
slump.

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.

B. Verify that forms are clean and free of rust before applying release agent.
C. Void Forms:  Install void forms in accordance with manufacturer's recommendations.  Protect

forms from moisture or crushing.
D. Coordinate placement of embedded items with erection of concrete formwork and placement of

form accessories.
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. Verify that anchors, seats, plates, reinforcement, waterstops and other items to be cast into
concrete are accurately placed, positioned securely, and will not interfere with concrete
placement.

3.04 PLACING CONCRETE
A. Place concrete in accordance with ACI 304R.
B. Place concrete for floor slabs in accordance with ACI 302.1R.
C. Notify Architect not less than 48 hours prior to commencement of placement operations.
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D. Maintain records of concrete placement.  Record date, location, quantity, air temperature, and
test samples taken.

E. Ensure reinforcement, inserts, waterstops, embedded parts, and formed construction joint
devices will not be disturbed during concrete placement.

F. Place concrete continuously without construction (cold) joints wherever possible; where
construction joints are necessary, before next placement prepare joint surface by removing
laitance and exposing the sand and sound surface mortar, by sandblasting or high-pressure
water jetting.

3.05 CONCRETE FINISHING
A. Repair surface defects, including tie holes, immediately after removing formwork.
B. 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.
3.06 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. Uniformly apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause
moisture loss due to evaporation approaching 0.2 lb/sq.ft./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. A methodology for calculating the
moisture loss due to evaporation is provided in ACI 305.1.

C. Maintain concrete with minimal moisture loss at relatively constant temperature for period
necessary for hydration of cement and hardening of concrete.
1. Normal concrete:  Not less than seven (7) days.

D. Formed Surfaces:  Cure by moist curing with forms in place for full curing period.
E. Surfaces Not in Contact with Forms:

1. Initial Curing:  Start as soon as free water has disappeared and before surface is dry. 
Keep continuously moist for not less than seven (7) days by water ponding,
water-saturated sand, water-fog spray, or saturated burlap.
a. Ponding:  Maintain 100 percent coverage of water over floor slab areas, continuously

for seven (7) days.
b. Spraying:  Spray water over floor slab areas and maintain wet.
c. Saturated Burlap:  Saturate burlap-polyethylene and place burlap-side down over floor

slab areas, lapping ends and sides; maintain in place.
2. Final Curing:  The surface shall be protected against rapid moisture loss upon the

termination of initial curing by replacing wet burlap or similar coverings with plastic sheets
until the surface has dried under the sheets.
a. Moisture-Retaining Sheet:  Lap strips not less than 3 inches and seal with waterproof

tape or adhesive; secure at edges.
3.07 FIELD QUALITY CONTROL

A. An independent testing agency will perform Special Inspections and field quality control tests as
required by Chapter 17 of  <|ICC (IBC)-2018|>.  The testing outlined below includes some, but
not all, of the testing and observations required to meet the Special Inspection provisions of the
building code.  Refer to the following parts of the structural drawings for additional Special
Inspection requirements:
1. Statement of Special Inspection Notes
2. Table 1705.3 titled "Required Special Inspections and Tests of Concrete Construction"

B. Provide free access to concrete operations at project site and cooperate with appointed firm.
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C. Submit approved mix design of each class of concrete to inspection and testing firm for review
prior to commencement of concrete operations.

D. Tests of concrete and concrete materials may be performed at any time to ensure compliance
with specified requirements.

E. Compressive Strength Tests:  ASTM C39/C39M, for each test, mold and cure four concrete test
cylinders.  Obtain test samples for every 100 cubic yards or less of each class of concrete
placed each day.

F. Take one additional test cylinder during cold weather concreting, cured on job site under same
conditions as concrete it represents.

G. Perform one slump test for each set of test cylinders taken, following procedures of ASTM
C143/C143M.

H. Air Content:  ASTM C173/C173M, one test for each composite sample, but not less than one
test for each day's pour of each concrete mixture.

I. Concrete Temperature:  ASTM C1064/C1064M, one test hourly when air temperature is 40 deg
F and below or 80 deg F and above, and one test for each composite sample.

3.08 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 complying with 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.
3.09 PROTECTION

A. Do not permit traffic over unprotected concrete floor surface until fully cured.
END OF SECTION
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SECTION 042000
UNIT MASONRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Hollow brick.

B. Mortar and grout.

C. Reinforcement and anchorage.

D. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 079200 - Joint Sealants:  Sealing control and expansion joints.

1.03 REFERENCE STANDARDS

A. ASTM C62 - Standard Specification for Building Brick (Solid Masonry Units Made From Clay or
Shale); 2017.

B. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2022.

C. ASTM C91/C91M - Standard Specification for Masonry Cement; 2018.

D. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2018.

E. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

F. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2018.

G. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial Revision.

H. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2018.

I. ASTM C476 - Standard Specification for Grout for Masonry; 2020.

J. ASTM C652 - Standard Specification for Hollow Brick (Hollow Masonry Units Made from Clay or
Shale); 2022.

K. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete; 2016.

L. ASTM C1634 - Standard Specification for Concrete Facing Brick and Other Concrete Masonry
Facing Units; 2020.

M. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.

N. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of this
section; require attendance by all relevant installers.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data for ​fabricated wire reinforcement, mortar, and masonry accessories ​.

C. Shop Drawings:  Indicate pertinent dimensions, materials, anchorage, size and type of fasteners,
and accessories for brickwork support system.

D. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.

1.06 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract
Documents.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.
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PART 2  PRODUCTS

2.01 MORTAR AND GROUT MATERIALS

A. Masonry Cement:  ASTM C91/C91M, ​Type S ​.

B. Portland Cement:  ASTM C150/C150M, Type I.Match existing mortar color in color and texture.
Provide sanded grout if required.
1. Not more than 0.60 percent alkali.

C. Hydrated Lime:  ASTM C207, Type S.

D. Mortar Aggregate:  ASTM C144.

E. Grout Aggregate:  ASTM C404.

F. Pigments for Colored Mortar:  Pure, concentrated mineral pigments specifically intended for mixing
into mortar and complying with ASTM C979/C979M.
1. Color(s):  ​to match existing unless specifically noted otherwise ​.

G. Water:  Clean and potable.

H. Integral Water Repellent Admixture for Mortar:  Polymeric liquid admixture added to mortar at the
time of manufacture.
1. Use only in combination with masonry units manufactured with integral water repellent

admixture.
2. Use only water repellent admixture for mortar from the same manufacturer as water repellent

admixture in masonry units.
3. Meet or exceed performance specified for water repellent admixture used in masonry units.

2.02 REINFORCEMENT AND ANCHORAGE

A. Manufacturers:
1. Blok-Lok Limited ​​:  www.blok-lok.com/#sle.
2. Hohmann & Barnard, Inc; X-Seal Anchor:  www.h-b.com/#sle.
3. WIRE-BOND ​​www.wirebond.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

B. Flexible Anchors:  2-piece anchors that permit differential movement between masonry and building
frame, sized to provide not less than 5/8 inch of mortar coverage from masonry face.

2.03 ACCESSORIES

A. Weeps:
1. Type:  ​as noted on plans - polyetheyle tubes ​.
2. Color(s):  As selected by The McKinney Partnership Architects, P.C. from manufacturer's full

range.

B. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

2.04 MORTAR AND GROUT MIXING

A. Mortar for Unit Masonry:  ASTM C270, using the Proportion Specification.
1. Masonry below grade and in contact with earth:  Type S.
2. Exterior, non-loadbearing masonry:  Type N.

B. Colored Mortar:  Provide samples for selection by Architect.

C. New Mortar for Old Brick:  Proportion by volume only; no more than 20 percent of the total volume of
Portland cement and lime combined to be Portland cement.
1. Sand: Match original mortar as closely as possible in color, size, and texture, without use of

other additives.
2. Repointing Mortar:  Use proportions from 1 part lime to 2 parts sand with no Portland cement,

up to 2 parts Portland cement to 3 parts lime to 6 parts sand.

D. Grout:  ASTM C476; consistency required to fill completely volumes indicated for grouting; fine grout
for spaces with smallest horizontal dimension of 2 inches or less;  coarse grout for spaces with
smallest horizontal dimension greater than 2 inches.
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E. Admixtures:  Add to mixture at manufacturer's recommended rate and in accordance with
manufacturer's instructions; mix uniformly.

F. Mixing:  Use mechanical batch mixer and comply with referenced standards.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other sections.

B. Provide temporary bracing during installation of masonry work.  Maintain in place until building
structure provides permanent bracing.

3.03 COLD AND HOT WEATHER REQUIREMENTS

A. Comply with requirements of TMS 402/602 or applicable building code, whichever is more stringent.

3.04 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform
thickness.

C. Brick Units:
1. Bond:  ​Match existing ​.
2. Coursing:  Units and mortar joints to match existing.
3. Mortar Joints:  ​Match existing ​.

3.05 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other work.

B. Lay hollow masonry units with face shell bedding on head and bed joints.

C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.

D. Remove excess mortar and mortar smears as work progresses.

E. Remove excess mortar with water repellent admixture promptly.  Do not use acids, sandblasting or
high pressure cleaning methods.

F. Interlock intersections and external corners ​​.

G. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must be
made, remove mortar and replace.

H. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped
edges.  Prevent broken masonry unit corners or edges.

3.06 REINFORCEMENT AND ANCHORAGE - ​GENERAL ​

A. Unless otherwise indicated on drawings or specified under specific wall type, install horizontal joint
reinforcement 16 inches on center.

B. Fasten anchors to structural framing and embed in masonry joints as masonry is laid.  Unless
otherwise indicated on drawings or closer spacing is indicated under specific wall type, space
anchors at maximum of 36 inches horizontally and 24 inches vertically.

C. Embed ties and anchors in mortar joint and extend into masonry unit a minimum of 1-1/2 inches with
at least 5/8 inch mortar cover to the outside face of the anchor.

3.07 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER

A. Masonry Back-Up:  Embed anchors to bond veneer at maximum 16 inches on center vertically and
36 inches on center horizontally. Place additional anchors at perimeter of openings and ends of
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panels, so maximum spacing of anchors is 8 inches on center.

3.08 CONTROL AND EXPANSION JOINTS

A. Do not continue horizontal joint reinforcement through control or expansion  joints.

B. Form control joint with a sheet building paper bond breaker fitted to one side of the hollow contour
end of the block unit.  Fill the resultant core with grout fill.  Rake joint at exposed unit faces for
placement of backer rod and sealant.

C. Size control joints as indicated on drawings; if not indicated, 3/4 inch wide and deep.

3.09 TOLERANCES

A. Install masonry within the site tolerances found in TMS 402/602.

B. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.

C. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

D. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or more.

E. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.

F. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch.

G. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch.

3.10 CUTTING AND FITTING

A. Cut and fit for chases.  Coordinate with other sections of work to provide correct size, shape, and
location.

B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or
strength of masonry work may be impaired.

3.11 CLEANING

A. Remove excess mortar and mortar droppings.

B. Replace defective mortar.  Match adjacent work.

C. Clean soiled surfaces with cleaning solution.

D. Use non-metallic tools in cleaning operations.

3.12 PROTECTION

A. Without damaging completed work, provide protective boards at exposed external corners that are
subject to damage by construction activities.

END OF SECTION
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SECTION 079200
JOINT SEALANTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nonsag gunnable joint sealants.

B. Joint backings and accessories.

1.02 REFERENCE STANDARDS

A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by
Means of a Durometer; 2015.

B. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications; 2018.

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

D. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016.

E. ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold Liquid-
Applied Sealants; 2018.

F. SCAQMD 1168 - Adhesive and Sealant Applications; 1989, with Amendment (2017).

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Submit manufacturer's technical datasheets for each product to be used; include 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.

C. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's color cards
showing standard colors available for selection.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Nonsag Sealants:
1. Bostik Inc:  www.bostik-us.com.
2. Dow Chemical Company ​​:  consumer.dow.com/en-us/industry/ind-building-

construction.html/#sle.
3. Hilti, Inc:  www.us.hilti.com.
4. Sherwin-Williams Company:  www.sherwin-williams.com.
5. Sika Corporation:  www.usa-sika.com.
6. Tremco Commercial Sealants & Waterproofing ​​:  www.tremcosealants.com/#sle.
7. W.R. Meadows, Inc:  www.wrmeadows.com.
8. Substitutions:  See Section 016000 - Product Requirements.

2.02 JOINT SEALANT APPLICATIONS

A. ​​Exterior Joints:  Use non-sag ​non-staining silicone ​ sealant, unless otherwise indicated.
1. ​​Control and Expansion Joints in Concrete Paving:  Self-leveling ​polyurethane traffic-grade ​

sealant.

2.03 JOINT SEALANTS - GENERAL

A. Sealants and Primers:  Provide products having lower volatile organic compound (VOC) content
than indicated in SCAQMD 1168.
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2.04 NONSAG JOINT SEALANTS

A. ​​Non-Sag "Traffic-Grade" Polyurethane Sealant:  ASTM C920, Grade NS, Uses M and A; single or
multi-component; explicitly approved by manufacturer for continuous water immersion and traffic
without the necessity to recess sealant below traffic surface.
1. Movement Capability:  Plus and minus 25 percent, minimum.
2. Hardness Range:  20 to 30, Shore A, when tested in accordance with ASTM C661.
3. Color:  Match adjacent finished surfaces.

2.05 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.

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. Verify that backer rods are of the correct size.

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.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. 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.

E. Concrete Joints That Will Be Exposed in Completed Work:  Test joint filler in an inconspicuous area
to verify that it does not stain or discolor slab.

3.03 INSTALLATION

A. Install this work in accordance with sealant manufacturer's requirements for preparation of surfaces
and material installation instructions.

B. Provide joint sealant installations complying with ASTM C1193.

C. Install acoustical sealant application work in accordance with ASTM C919.

D. Measure joint dimensions and size joint backers to achieve the following, unless otherwise
indicated:
1. Width/depth ratio of 2:1.
2. Neck dimension no greater than 1/3 of the joint width.
3. Surface bond area on each side not less than 75 percent of joint width.

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. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

3.04 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 low temperature in thermal cycle.  Report
failures immediately and repair them.

END OF SECTION
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SECTION 260000 - GENERAL ELECTRICAL REQUIREMENTS 

 
 

PART 1 - GENERAL 

 
 

1.1 RELATED DOCUMENTS 
 

A. Requirements under Division 1 and the general and supplementary conditions of these 
specifications apply to this section and division. Where the requirements of this section and 
division exceed those of Division 1, this section and division take precedence. Become 
thoroughly familiar with all their contents as to requirements that affect this division, section or 
both. The work required under this section includes material, equipment, appliances, 
transportation, services, and labor required to complete the entire system as required by the 
drawings and specifications, or reasonably inferred to be necessary to facilitate each system’s 
functioning as implied by the design and the equipment specified. 

 
B. The specifications and drawings for the project are complementary, and portions of the work 

described in one, shall be provided as if described in both. In the event of discrepancies, notify 
the engineer and request clarification prior to proceeding with the work involved. 

 
C. Drawings are graphic representations of the work upon which the contract is based. They show 

the materials and their relationship to one another, including sizes, shapes, locations, and 
connections. They also convey the scope of work, indicating the intended general arrangement 
of the equipment and other materials without showing all of the exact details as to elevations, 
offsets, control lines, and other installation requirements. Use the drawings as a guide when 
laying out the work and to verify that materials and equipment will fit into the designated spaces, 
and which, when installed per manufacturers' requirements, will ensure a complete, coordinated, 
satisfactory and properly operating system. Determine exact locations by job measurements, by 
checking the requirements of other trades, and by reviewing all contract documents. Correct 
errors that could have been avoided by proper checking and inspection, at no additional cost to 
the owner. 

 
D. Specifications define the qualitative requirements for products, materials, and workmanship upon 

which the contract is based. 

 
 

1.2 DEFINITIONS 
 

A. Whenever used in these specifications or drawings, the following terms shall have the indicated 
meanings: 

 
1. Furnish: “to supply and deliver to the project site, ready for unloading, unpacking, 

assembling, installing, and similar operations.” 
 

2. Install: “to perform all operations at the project site, including, but not limited to, and as 
required: unloading, unpacking, assembling, erecting, placing, anchoring, applying, 
working to dimension, finishing, curing, protecting, cleaning, testing, commissioning, 
starting up and similar operations, complete, and ready for the intended use.” 

 
 

3. Provide: “to furnish and install complete, and ready for the intended use.” 
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4. Furnished by owner (or owner-furnished) or furnished by others: “an item furnished by the 
owner or under other divisions or contracts, and installed under the requirements of this 
division, complete, and ready for the intended use, including all items and services 
incidental to the work necessary for proper installation and operation. Include the 
installation under the warranty required by this division. 

 
5. Engineer: where referenced in this division, “engineer” is the engineer of record and the 

design professional for the work under this division, and is a consultant to, and an 
authorized representative of, the architect, as defined in the general and/or 
supplementary conditions. When used in this division, it means increased involvement 
by, and obligations to, the engineer, in addition to involvement by, and obligations to, the 
“architect”. 

 
6. AHJ: the local code and/or inspection agency (authority) having jurisdiction over the work. 

 
7. NRTL: nationally recognized testing laboratory, as defined and listed by OSHA in 

29 CFR 1910.7 (e.g., UL, ETL, CSA), and acceptable to the AHJ over this project. 
 

B. The terms "approved equal", “equivalent”, or "equal" are used synonymously and shall mean 
“accepted by or acceptable to the engineer as equivalent to the item or manufacturer specified”. 
The term "approved" shall mean labeled, listed, certified, or all three, by an NRTL, and 
acceptable to the AHJ over this project. 

 
 

1.3 PRE-BID SITE VISIT 
 

A. Prior to submitting bid, visit the site of the proposed work and become fully informed as to the 
conditions under which the work is to be done. Failure to do so will not be considered sufficient 
justification to request or obtain extra compensation over and above the contract price. 

 
 

1.4 MATERIAL AND WORKMANSHIP 
 

A. Provide all material and equipment new and in first class condition. Provide markings or a 
nameplate for all material and equipment identifying the manufacturer and providing sufficient 
reference to establish quality, size and capacity. In general, provide the following quality grade(s) 
for all materials and equipment: 

 
B. Work performed under this contract shall provide a neat and "workmanlike" appearance when 

completed, to the satisfaction of the architect and engineer. Workmanship shall be the finest 
possible by experienced mechanics of the proper trade. 

 
C. The complete installation shall function as designed and intended with respect to efficiency, 

capacity, noise level, etc. Abnormal or excessive noise from equipment, devices or other system 
components will not be acceptable. 

 
 

D. Remove from the premises waste material present as a result of work. Clean equipment installed 
under this contract to present a neat and clean installation at the termination of the work. 

 
E. Repair or replace public and private property damaged as a result of work performed under this 

contract to the satisfaction of authorities and regulations having jurisdiction. 

 
 

1.5 MANUFACTURERS 
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A. In other articles where lists of manufacturers are introduced, subject to compliance with 
requirements, provide products by one of the manufacturers specified. 

 
B. Where a list is provided, manufacturers listed are not in accordance with any ranking or 

preference. 
 

C. Where manufacturers are not listed, provide products subject to compliance with requirements 
from manufacturers that have been actively involved in manufacturing the specified product for no 
less than 5 years. 

 
 

1.6 COORDINATION 
 

A. Coordinate all work with other divisions and trades so that the various components of the systems 
will be installed at the proper time, fit the available space, and will allow proper service access to 
those items requiring maintenance. Refer to all other division’s drawings, and to relevant 
equipment submittals and shop drawings to determine the extent of clear spaces. Components 
which are installed without regard to the above shall be relocated at no additional cost to the 
owner. 

 
B. Unless otherwise indicated, the general contractor will provide chases and openings in building 

construction required for installation of the systems specified herein. Contractor shall furnish the 
general contractor with information where chases and openings are required. Make all offsets 
required to clear equipment, beams and other structural members, and to facilitate concealing 
system components in the manner anticipated in the design. Keep informed as to the work of 
other trades engaged in the construction of the project, and execute work in a manner as to not 
interfere with or delay the work of other trades. 

 
C. Figured dimensions shall be taken in preference to scale dimensions. Contractor shall take his 

own measurements at the building, as variations may occur. Contractor will be held responsible 
for errors that could have been avoided by proper checking and inspection 

 
D. Provide materials with trim that will properly fit the types of ceiling, wall, or floor finishes actually 

installed. Model numbers listed in the construction documents are not necessarily intended to 
designate the required trim. 

 
 

1.7 ORDINANCES, CODES, AND STANDARDS 
 

A. Work performed under this contract shall, at a minimum, be in conformance with applicable 
national, state and local codes having jurisdiction. Equipment furnished and associated 
installation work performed under this contract shall be in strict compliance with current applicable 
codes adopted by the local AHJ including any amendments and standards as set forth by the 
National Fire Protection Association (NFPA), Underwriters Laboratories (UL), Occupational 
Safety and Health Administration (OSHA), American Society of Mechanical Engineers (ASME), 
American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE), American 
National Standards Institute (ANSI), American Society of Testing Materials (ASTM) and other 
national standards and codes where applicable.  Additionally, comply with rules and regulations 
of public utilities and municipal departments affected by connection of services. 

 
B. Where the contract documents exceed the requirements of the referenced codes, standards, etc., 

the contract documents shall take precedence. 
 

C. Promptly bring all conflicts observed between codes, ordinances, rules, regulations, referenced 
standards, and these documents to the engineer’s attention for final resolution. Contractor will be 
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held responsible for any violation of the law. 
 

D. Procure and pay for permits and licenses required for the accomplishment of the work herein 
described. Where required, obtain, pay for and furnish certificates of inspection to owner. 
Contractor will be held responsible for violations of the law. 

 
 

1.8 PROTECTION OF EQUIPMENT AND MATERIALS 
 

A. Store and protect from damage equipment and materials delivered to job site, in accordance with 
manufacturers’ recommendations. For materials and equipment susceptible to changing weather 
conditions, dampness, or temperature variations, store inside in conditioned spaces. For 
materials and equipment not susceptible to these conditions, cover with waterproof, tear- 
resistant, heavy tarp or polyethylene plastic as required to protect from plaster, dirt, paint, water, 
or physical damage. Equipment and material that has been damaged by construction activities 
will be rejected, and contractor shall furnish new equipment and material as required at no 
additional cost to the owner. 

 
B. Keep premises broom clean from foreign material created during work performed under this 

contract. Piping, equipment, etc. shall have a neat and clean appearance at the termination of the 
work. 

 
C. Plug or cap open ends of conduits while stored and installed during construction when not in use 

to prevent the entrance of debris into the systems. 

 
 

1.9 SUBSTITUTIONS 
 

A. Include in the base bid the products specifically named in these specifications or on the drawings. 
Submit, in the form of alternates, with bid, products of any other manufacturers for similar use, 
provided the differences in cost, if any, are included for each proposed alternate. 

 
B. No substitutions will be considered with receipt of Bids, unless the Architect and Engineer have 

received from the Bidder a written request for approval to bid a substitution at least ten calendar 
days prior to the date for receipt of Bids, and have approved the substitution request. Include, 
with each such request, the name of the material or equipment for which substitution is being 
requested, and a complete description of the proposed substitution, including drawings, cut 
sheets, performance and test data, and all other information necessary for an evaluation. Include 
also a statement setting forth changes in other materials, equipment or other work that would be 
required to incorporate the substitution. The burden of proof of the merit of the proposed 
substitute is upon the proposer.  The proposer of any substitutions shall compensate the 
Engineer at a rate of $150.00 per hour for time spent evaluating proposed substitutions and or the 
subsequent revisions to the design required to utilize the substitution. 

 
C. The Architect's or Engineer’s decision to approve or disapprove a substitution in a Bid is final. 

 
D. If the proposed substitution is approved prior to receipt of Bids, such approval will be stated in an 

Addendum. Bidders shall not rely upon approvals made in any other manner, including verbal. 
 

E. No substitutions will be considered after receipt of Bids and before award of the Contract. 
 

F. No substitutions will be considered after the Contract is awarded unless specifically provided in 
the Contract Documents. 

 
 

1.10 SUBMITTALS 
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A. Assemble and submit to the architect, for engineer’s review, manufacturers’ product literature for 
material and equipment to be furnished, installed, or both, under this division, including shop 
drawings, manufacturers’ product data and performance sheets, samples, and other submittals 
required by this division. Highlight, mark, list or indicate the materials, performance criteria and 
accessories that are being proposed. Provide the number of submittals required by division 1; 
however, at a minimum, submit two (2) sets. Before submitting, verify that all materials and 
equipment submitted are mutually compatible and suitable for the intended use, fit the available 
spaces, and allow ample and code-required room for access and maintenance. Submittals shall 
contain the following information. Submittals not so identified will be returned to the contractor 
without action: 

 
1. The project name. 

 
2. The applicable specification section and paragraph. 

 
3. The submittal date. 

 
4. The contractor's stamp, which shall certify that the stamped drawings have been checked 

by the contractor, comply with the drawings and specifications, and have been 
coordinated with other trades. 

 
B. Submittals and shop drawings shall not contain HP Engineering’s firm name or logo, nor shall it 

contain the HP Engineering’s engineers’ seal and signature. They shall not be copies of HP 
Engineering’s work product. 

 
C. Transmit submittals as early as required to support the project schedule. Allow for two weeks 

engineer review time, plus mailing time, plus a duplication of this time for re-submittals, if 
required. The engineer's submittal reviews will not relieve the contractor from responsibility for 
errors in dimensions, details, size of members, or quantities; or for omitting components or 
fittings; or for not coordinating items with actual building conditions. 

 
D. Refer to division 1 for acceptance of electronic submittals for this project. For electronic 

submittals, contractor shall submit the documents in accordance with the procedures specified in 
division 1. Contractor shall notify the architect and engineer that the shop drawings have been 
posted. If electronic submittal procedures are not defined in division 1, contractor shall include 
the website, user name and password information needed to access the submittals. For 
submittals sent by e-mail, contractor shall copy the architect and engineer’s designated 
representatives. Contractor shall allow the engineer review time as specified above in the 
construction schedule. Contractor shall submit only the documents required to purchase the 
materials and/or equipment in the electronic submittal and shall clearly indicate the materials, 
performance criteria and accessories being proposed. General product catalog data not 
specifically noted to be part of the specified product will be rejected and returned without review. 

 
 

1.11 ELECTRONIC DRAWING FILES 
 

A. In preparation of shop drawings or record drawings, contractor may, as an option, obtain 
electronic drawing files in Revit, AutoCAD, or DXF format from the engineer for a fee of $300 for a 
drawing set up to 10 sheets plus $25 per sheet in excess of 10 sheets. Contact the architect for 
written authorization; and, contact the engineer to obtain the necessary release agreement form 
and to indicate the desired shipping method and drawing format. In addition to payment, 
architect’s written authorization and engineer’s release agreement form must be received before 
electronic drawing files will be sent. 

 
1.12 OPERATION AND MAINTENANCE MANUALS 
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A. Submit to the architect, for engineer’s review, copies each of operations and maintenance 
instruction manuals, appropriately bound into manual form including approved copies of the 
following, revised if necessary to show system and equipment as actually installed. Paper clips, 
staples, rubber bands, and mailing envelopes are not considered approved binders. Provide the 
number of submittals required by Division 1; however, at a minimum, submit two (2) sets, and 
include, at a minimum, the following information: 

 
1. Cover sheet that lists the project name, date, owner, architect, consulting engineer, 

general contractor, sub-contractor, and an index of contents. 
 

2. Manufacturers’ catalogs and product data sheets 
 

3. Wiring diagrams 
 

4. Operation and Maintenance instructions 
 

5. Parts lists 
 

6. Approved shop drawings 
 

7. Test reports as defined in NETA ATS for the systems and equipment provided or 
furnished or installed under this contract. 

 
8. Names, addresses, telephone numbers, and e-mail addresses of local contacts for 

warranty services and spare parts. 
 

B. Submit manuals prior to requesting the final punch list and before any requests for substantial 
completion. Final approval of this division’s systems installed under this contract will be withheld 
until this equipment brochure is received and deemed complete by the architect and engineer. 

 
C. Provide “as-built” drawings (see Division 1 and general conditions). 

 
 

1.13 TRAINING 
 

A. At a time mutually agreed upon between the owner and contractor, provide the services of a 
factory trained and authorized representative to train owner's designated personnel on the 
operation and maintenance of the equipment provided for this project. 

 
B. Provide training to include but not be limited to an overview of the system and/or equipment as it 

relates to the facility as a whole; operation and maintenance procedures and schedules related to 
startup and shutdown, troubleshooting, servicing, preventive maintenance and appropriate 
operator intervention; and review of data included in the operation and maintenance manuals. 

 
C. Submit a certification letter to the architect stating that the owner’s designated representative has 

been trained as specified herein. Letter shall include date, time, attendees and subject of 
training. The contractor and the owner’s representative shall sign the certification letter indicating 
agreement that the training has been provided. 

 
D. Schedule training with owner with at least 7 days advance notice. 

 
 

1.14 WARRANTIES 
 

A. Warrant each system and each element thereof against all defects due to faulty workmanship, 
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design or material for a period of 12 months from date of substantial completion, unless specific 
items are noted to carry a longer warranty in the construction documents or manufacturer’s 
standard warranty exceeds this duration. Warranties shall include labor and material. Remedy 
all defects, occurring within the warranty period(s), as stated in the general conditions and 
Division 1 without any additional costs to the owner. 

 
B. Perform any required remedial work promptly, upon written notice from the engineer or owner. 

 
C. At the time of substantial completion, deliver to the owner all warranties, in writing and properly 

executed, including term limits for warranties extending beyond the required period, each 
warranty instrument being addressed to the owner and stating the commencement date and term. 

 
 

1.15 MISCELLANEOUS REMODELING WORK 
 

A. Provide all demolition of existing electrical systems and new electrical system modifications 
required because of building remodeling, as noted on the drawings, or necessary for proper 
operation and new construction. Remove all abandoned cables and wiring above accessible 
ceilings and ventilation shafts. 

 
 

PART 2 - ELECTRICAL WORK 

 
 

2.1 BUILDING OPERATION 
 

A. Comply with the schedule of operations as outlined in the architectural portions of this 
specification. Building shall be in continuous operation. Accomplish work that requires 
interruption of building operation at a time when the building is not in operation, and only with 
written approval of building owner and/or tenant. Coordinate interruption of building operation 
with the owner and/or tenant a minimum of 7 days in advance of work. 

 
 

2.2 EXCAVATION AND BACKFILLING 
 

A. Perform excavation and backfill required for installation of underground work under this contract. 
Trenches shall be of sufficient width. Crib or brace trenches to prevent cave-in or settlement. Do 
not excavate trenches close to columns and walls of building without prior consultation with the 
architect. Use pumping equipment if required to keep trenches free of water. Backfill trenches in 
maximum 6” layers of well-tamped dry earth in a manner to prevent future settlement. 

 
B. Excavation as herein specified shall be classified as common excavation. Common excavation 

shall comprise the satisfactory removal and disposition of material of whatever substances and of 
every description encountered, including rock, if any, within the limits of the work as specified and 
shown on the drawings. Excavation shall be performed to the lines and grades indicated on the 
drawings. Excavated materials which are considered unsuitable for backfill, and surplus of 
excavated material which is not required for backfill, shall be disposed of by the contractor at his 
own expense and responsibility, and to the satisfaction of the architect. 

 
 

2.3 COINCIDENTAL DAMAGE 
 

A. Repair all streets, sidewalks, drives, paving, walls, finishes, and other facilities damaged in the 
course of this work. Repair materials shall match existing construction. All backfilling and 
repairing shall meet all requirements of the owner, city and others having jurisdiction. Repair 
work shall be thoroughly first class. Conform to all requirements of Division 2 of these 
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specifications. 

 
 

2.4 CUTTING AND PATCHING 
 

A. Following the requirements in Division 1, cut walls, floors, ceilings, and other portions of the 
facility as required to perform work under this division. Obtain permission of the architect, owner, 
or both, before doing any cutting. Cut all holes as small as possible. Patch walls, floors, and 
other portions of the facility as required by work under this division. All patching shall be 
thoroughly first class and shall match the original material and construction, including fire ratings 
if applicable in a manner satisfactory to the architect. 

 
 

2.5 ROUGH-IN 
 

A. Coordinate without delay all roughing-in with other divisions. Conceal all piping and rough-in 
except in unfinished areas and where otherwise indicated in the construction documents. 

 
 

2.6 SUPPORT SYSTEMS 
 

A. Steel slotted support systems (slotted channel): comply with MFMA-3, factory-fabricated 
components for field assembly; 12-gauge, 1-5/8-inch by 1-5/8-inch; Cooper B-Line, Erico 
International Corporation, Hilti, Inc., Power-Strut, Thomas & Betts Corporation, Unistrut. 

 
B. Finishes: 

1. Metallic coatings: hot-dip galvanized after fabrication and applied according to MFMA-3. 
 

2. Nonmetallic coatings: manufacturer's standard PVC, polyurethane or polyester coating 
applied according to MFMA-3. 

 
 

3. Painted coatings: manufacturer's standard painted coating applied according to MFMA-3 
 

4. Stainless steel: type 304, per ASTM A240. 
 

C. Aluminum slotted support systems (slotted channel): comply with MFMA-3, type 6063-T6, per 
ASTM B221; factory-fabricated components for field assembly; 12-gauge, 1-5/8-inch by 1-5/8- 
inch; Cooper B-Line, Erico International Corporation, Hilti, Inc., Power-Strut, Thomas & Betts 
Corporation, Unistrut. 

 
D. Field Fabrication: 

 
1. Where field cutting of standard lengths of channel are required, make cuts straight and 

perpendicular to manufactured surfaces. 
 

2. For field-cut or damaged surfaces of coated channels, dress cut ends, damaged 
surfaces, or both, with an abrasive material (e.g., file, grinding stone, or similar) and 
cleanser to remove oils, rust, sharp edges and shards. 

 
3. For channel with a factory-applied coating, re-finish cut edges with a coating compatible 

with the factory finish and as recommended by the manufacturer (e.g., manufacturer’s 
touch-up paint or zinc-rich cold-galvanizing compound, as applicable). 

 
 

2.7 PENETRATIONS 
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A. Coordinate sleeve selection and application with selection and application of fire-stopping 
specified in Division 7 section "through-penetration firestop systems." 

 
B. Roofs: 

 
1. Coordinate all roof penetrations with engineer, owner, and as applicable, the roofing 

contractor providing a roof warranty. 
 

2. Keep all raceway penetrations within mechanical equipment curbs wherever possible. 
Coordinate with all other applicable Division’s work. 

 
3. Flash and counterflash all openings through roof, and/or provide pre-fabricated molded 

seals compatible with the roof construction installed, or as required by the engineer, 
owner, or roofing contractor. All roof penetrations shall be leak-tight at the termination of 
the work and shall not void any new or existing roof warranties. 

 
C. Walls and Floors 

 
1. Sleeves for raceways and cables 

 
2. Steel pipe sleeves: ASTM A 53/A 53M, type E, grade B, schedule 40, galvanized steel, 

plain ends and drip rings. 
 

3. Cast-iron pipe sleeves: cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop, unless otherwise indicated. 

 
4. Sleeves for rectangular openings: galvanized sheet steel with minimum 0.138 inch 

thickness and of width and length to suit application. 

 
 

2.8 FIRE-STOPPING THROUGH PENETRATIONS 
 

A. Fire-resistant through penetration sealants: two-part, foamed-in-place, silicone sealant formulated 
for use in through-penetration fire-stopping around cables, raceways, and cable tray penetrations 
through fire-rated walls and floors. Sealants and accessories shall have fire-resistance ratings 
indicated, as established by testing identical assemblies in accordance with ASTM E 814, by 
underwriters' laboratories, inc., or other NRTL acceptable to AHJ. 

 
B. Acceptable manufacturers: 

 
1. Hilti, Inc. 

 
2. 3m Corp. 

 
3. Rectorseal. 

 
4. Specify Technology Inc. 

 
5. United States Gypsum Company. 

 
C. Submittals 

 
1. Submit product data, manufacturer’s specifications and technical data for each material 

including the composition and limitations, documentation of UL firestop systems to be 
used and manufacturer’s installation instructions to comply with Division 1. 
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2. Manufacturer’s engineering judgment identification number and drawing details when no 
UL system is available for an application. Engineering judgment shall include both 
project name and contractor’s name who will install firestop system as described in 
drawings. 

 
3. Submit material safety data sheets provided with product delivered to job-site. 

 
 

2.9 CONCRETE BASES 
 

A. Provide concrete bases (e.g., housekeeping pads) for equipment where indicated on the 
drawings and as specified herein. Concrete bases shall have chamfered edges. Size of base 
shall be a minimum of 2 inches greater than the footprint of the equipment that it is supporting. 

 
B. Construct equipment bases of a minimum 28-day, 4000-psi concrete conforming to American 

Concrete Institute standard building code for reinforced concrete (ACI 318-99) and the latest 
applicable recommendations of the ACI standard practice manual. Concrete shall be composed 
of cement conforming to ASTM C 150 type I, aggregate conforming to ASTM C33, and potable 
water. Exposed exterior concrete shall contain 5 to 7 percent air entrainment. 

 
C. Unless otherwise specified or shown on the structural drawings, reinforce equipment bases with 

no. 4 reinforcing bars conforming to ASTM A 615 or 6x6 – w2.9 x w2.9 welded wire mesh 
conforming to ASTM A185. Place reinforcing bars 24 inches on center with a minimum of two 
bars each direction. 

 
D. Provide galvanized anchor bolts for equipment placed on concrete bases or on concrete slabs. 

Anchor bolts size, number and placement shall be as recommended by the manufacturer of the 
equipment. 

 
E. Concrete equipment bases shall have a minimum height of 4 inches and shall be poured-in-place. 

 
 

2.10 ACCESS DOORS 
 

A. Provide access doors in ceilings and walls, where indicated or required for access or 
maintenance to concealed equipment installed under this section. Provide concealed hinges, 
screwdriver-type lock, and anchor straps. 

 
B. Manufactured by Milcor, Zurn, Titus, or equal. Obtain architect's approval of type, size, location 

and color before ordering. 

 
 

2.11 EQUIPMENT FURNISHED BY OTHERS 
 

A. Provide necessary equipment and accessories that are not provided by the equipment supplier or 
owner to complete installation of equipment furnished by others, in locations as indicated on the 
drawings, specified herein, or both. Equipment and accessories not provided by the equipment 
supplier may include such items as flexible cords and plugs, as required for proper operation of 
the complete system, in accordance with the manufacturers’ instructions. 

 
B. Be responsible for correct rough-in dimensions, and verify them with engineer, owner’s 

representative, equipment supplier, or all three, prior to rough-in and service installations. 

 
 

2.12 CLEANING 
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A. In addition to the requirements of Division 1, remove from the premises dirt and refuse resulting 
from the performance of the electrical work, as required, to prevent accumulation. Cooperate in 
maintaining reasonably clean premises at all times. Immediately prior to final inspection, make a 
final cleanup of dirt and refuse resulting from the work. Clean all material and equipment installed 
under this division. Remove dirt, dust, plaster, stains and foreign matter from all surfaces. Touch 
up and restore all damaged finishes to their original condition. 

 
 

2.13 ADJUSTING, ALIGNING AND TESTING 
 

A. Adjust, align, and test all electrical equipment on this project provided under this division and all 
electrical equipment furnished by others for installation or wiring under this division, for proper 
operation. 

 
B. Test all systems and equipment according to the requirements in NETA ATS (latest edition) and 

all additional requirements specified in following sections. 
 

C. Maintain the following on the project premises at all times: a true RMS reading voltmeter, a true 
RMS reading ammeter, and a megohmmeter insulation resistance tester. Provide test data 
readings as requested or as required by the engineer. 

 
 

2.14 EQUIPMENT IDENTIFICATION 
 

A. Provide equipment identification nameplates: 
 

1. On all panelboards, switches, starters, dimmers, switches in distribution panelboards and 
switchboards and where indicated on the drawings. 

 
B. Nameplates: 

 
1. Engraved, contrasting color, three-layer, laminated plastic indicating the name of the 

equipment, load, or circuit as designated on the drawings and in the specifications: 
 

A) Field-applied permanent epoxy adhesive, compatible with the equipment finish. 
 

B) Self-adhering, with a permanent, weatherproof adhesive. 
 

C) Attached with stainless steel screws and hardware. 
 

D) Attachment method shall be acceptable to the manufacturers of the equipment to which 
the nameplates are being applied. 

 
2. Color: black background with white letters for normal power; red background with white 

letters for emergency power. Letter height: ½ inch minimum. 

 
 

2.15 SYSTEM START UP 
 

A. Prior to starting up the electrical systems: 
 

1. Check all components and devices. 
 

2. Lubricate items accordingly. 
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3. Tighten screws and bolts for connectors and terminals according to manufacturer's 
published torque-tightening values. If manufacturer's torque values are not indicated, 
use those specified in UL 486a and UL 486b. 

 
4. Adjust taps on each transformer for rated secondary voltage when the transformer is at 

minimum load. 
 

5. Check and record building's service entrance voltage, grounding conditions, grounding 
resistance, and proper phasing. 

 
6. Replace all burned-out lamps and lamps used for temporary construction lighting in 

permanent light fixtures. 
 

7. After all systems have been inspected and adjusted, confirm all operating features 
required by the drawings and specifications and make final adjustments as necessary. 

 
 

PART 3 - EXISTING EQUIPMENT REUSE AND REMOVAL 
 

A. Remove all existing wiring, light fixtures, exposed conduits and other electrical installations not 
reused prior to substantial completion of the work. 

 
B. Existing raceways may be reused if their points of terminations are suitable; if they are clean 

inside with no evidence of rust or burrs; if free from cracks, flattened sections or sharp bends; 
and, if suitably located to avoid conflicts with other trades or installations. Carefully “fish” all 
existing conduits reused under this contract to remove all debris and obstructions, and swab until 
all moisture is removed. 

 
C. Cut, patch, and repair where required for new electrical installations, and patch and repair all 

surface damage resulting from this work. Cut flush with the floor and plug at both ends, raceways 
stubbed above the floor and not used at substantial completion of the work. 

 
D. Relocate all existing electrical systems required to be in operation at substantial completion of the 

contract, if required, as a result of work included under this contract, even if not specifically 
indicated in the drawings or specifications. 

 
 

END OF SECTION 
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Conductors and Cables 

SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Copper building wire rated 600 V or less. 
2. Aluminum building wire rated 600 V or less. 
3. Metal-clad cable, Type MC, rated 600 V or less. 
4. Connectors, splices, and terminations rated 600 V and less. 

1.3 DEFINITIONS 

A. RoHS: Restriction of Hazardous Substances. 

B. VFC: Variable-frequency controller. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Product Schedule: Indicate type, use, location, and termination locations. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing. 
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PART 2 - PRODUCTS 

2.1 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. 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." 
4. #10 AWG and smaller shall be solid (not stranded). 

C. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 496 
for stranded conductors. 

D. Conductor Insulation: 

1. Type NM: Comply with UL 83 and UL 719. 
2. Type RHH and Type RHW-2: Comply with UL 44. 
3. Type USE-2 and Type SE: Comply with UL 854. 
4. Type TC-ER: Comply with NEMA WC 70/ICEA S-95-658 and UL 1277. 
5. Type THHN and Type THWN-2: Comply with UL 83. 
6. Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83. 
7. Type UF: Comply with UL 83 and UL 493. 
8. Type XHHW-2: Comply with UL 44. 

E. Shield: 

1. Type TC-ER: Cable designed for use with VFCs, with oversized crosslinked polyethylene 
insulation dual spirally wrapped copper tape shields and three bare symmetrically applied 
ground wires, and sunlight- and oil-resistant outer PVC jacket. 

2.2 ALUMINUM BUILDING WIRE 

 
1. Allowed only as a cost savings request by the owner. 
2. Owner shall provide permission in writing (email). 
3. Contractor shall obtain written permission (email) from local AHJ. 
4. Do not submit bids with aluminum as basis of install unless approved prior to bid date. 

2.3 METAL-CLAD CABLE, TYPE MC 

A. Description: A factory assembly of one or more current-carrying insulated conductors in an 
overall metallic sheath. MC cable shall include grounding conductor. 

B. MC Cable Shall only be used as whips for connections to equipment and lighting not to exceed 
6ft in length. Any other use is not allowed without express written consent from the Engineer of 
record. 
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C. 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. 
3. RoHS compliant. 
4. 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. Ground Conductor:  Insulated. 

F. Conductor Insulation: 

1. Type TFN/THHN/THWN-2: Comply with UL 83. 
2. Type XHHW-2: Comply with UL 44. 

G. MC Steel Metal Clad Cable Requirements: 
1. MC Steel Metal Clad Cable must have the following: 

a. Armor:  Galvanized interlocking steel strip. 
b. Conductors:  Solid Copper. 
c. Conductor Insulation:  THHN/THWN 
d. Assembly Covering:  Polypropylene Tape 
e. Maximum Temperature Rating:  90°C (dry) 
f. Grounding: One grounding means, must be insulated copper conductor. 
g. Neutral Conductor:  White 
h. Maximum Voltage Rating:  600V 
i. Rating Compliance with the following: 

1) UL® 83, 1479, 1569, 1581, 2556 
2) Cable Tray Rated, install per NEC® 
3) UL® Classified 1, 2, and 3 hour through (Fire) penetration product, R–14141 
4) Environmental Air-Handling Space Installation per NEC® 300.22(C) 

 
2. Do Not Use MC Cable for the Following: 

a. Homeruns to panelboards. 
b. Where exposed to view. 
c. Where exposed to damage. 
d. Hazardous locations. 
e. Wet locations. 
f. When restricted otherwise above, and when specifically disallowed by the local 

AHJ or Owner. 
g. Circuits supplied by an emergency or standby power source. 

 
3. Aluminum sheathing for MC Cable is not allowed. 

2.4 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. 
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B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set 
screws, designed to connect conductors specified in this Section. 

C. Lugs: One piece, seamless, designed to terminate conductors specified in this Section. 

1. Material:  Copper. 
2. Termination:  Compression. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Feeders: Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders No. 4 
AWG and larger. Conductors shall be solid for No. 10 AWG and smaller; stranded for No. 8 
AWG and larger. 

C. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

D. Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and 
larger. 

E. VFC Output Circuits Cable: Extra-flexible stranded for all sizes. 

F. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS 

A. Service Entrance:  Type THHN/THWN-2, single conductors in raceway. 

B. Exposed Feeders:  Type XHHW-2, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN/THWN-2, 
single conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type XHHW-2, 
single conductors in raceway. 

E. Feeders Installed below Raised Flooring:  Type THHN/THWN-2, single conductors in raceway. 

F. Feeders in Cable Tray:  Type THHN/THWN-2, single conductors in raceway. 

G. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN/THWN-2, single conductors in 
raceway. 

H. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN/THWN-2, single 
conductors in raceway. 

I. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type XHHW-2, single conductors in raceway. 
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J. Branch Circuits Installed below Raised Flooring:  Type THHN/THWN-2, single conductors in 
raceway. 

K. Branch Circuits in Cable Tray:  Type XHHW-2, single conductors larger than No. 1/0 AWG. 

L. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application. 

M. VFC Output Circuits:  Type XHHW-2 in metal conduit. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

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

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

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

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

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

3.4 CONNECTIONS 

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

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

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors. 

2. Push-in style connectors are not allowed. 

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

 

3.5 IDENTIFICATION 

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



  100% Construction Documents 
        February 19, 2024 

 

 City of Norman City Hall Generator 
Replacement 

 

260519 - 6 Low-Voltage Electrical Power 
Conductors and Cables 

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor. 

3.6 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 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Section 078413 "Penetration 
Firestopping." 

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

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

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

1. Underground distribution grounding. 
2. Ground bonding common with lightning protection system. 
3. Foundation steel electrodes. 

1.3 ACTION SUBMITTALS 

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

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency and testing agency's field supervisor. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and 
maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 
include the following: 

a. Plans showing as-built, dimensioned locations of grounding features specified in 
"Field Quality Control" Article, including the following: 

1) Test wells. 
2) Ground rods. 
3) Ground rings. 
4) Grounding arrangements and connections for separately derived systems. 

b. Instructions for periodic testing and inspection of grounding features at test wells, 
ground rings, and grounding connections for separately derived systems based on 
NETA MTS and NFPA 70B . 
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1) Tests shall determine if ground-resistance or impedance values remain 
within specified maximums, and instructions shall recommend corrective 
action if values do not. 

2) Include recommended testing intervals. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

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

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

2.2 CONDUCTORS 

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

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 
2. Stranded Conductors: ASTM B 8. 
3. Tinned Conductors: ASTM B 33. 
4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 
5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

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

ferrules; 1-5/8 inches wide and 1/16 inch thick. 

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (unless noted 
otherwise on drawings) in cross section, with 9/32-inch holes spaced 1-1/8 inches 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. 
1. Grounding bus bar shall be installed in each dedicated data equipment room/closet. 
2. Install No. 6 AWG conductor connecting each grounding bus bar to the main service 

grounding distribution system. 

2.3 CONNECTORS 

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

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

C. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless exothermic-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 
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D. Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals. 

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. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron. 

H. Conduit Hubs: Mechanical type, terminal with threaded hub. 

I. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt. 

J. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt. 

K. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw. 

L. Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-stud 
lengths, capable of single and double conductor connections. 

M. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw. 

N. Straps: Solid copper, copper lugs. Rated for 600 A. 

O. Tower Ground Clamps: Mechanical type, copper or copper alloy. 

P. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial. 

Q. Water Pipe Clamps: 

1. Mechanical type, two pieces with zinc-plated bolts. 

a. Material: Die-cast zinc alloy. 
b. Listed for direct burial. 

2. U-bolt type with malleable-iron clamp and copper ground connector rated for direct burial. 

2.4 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel; 3/4 inch diameter by 10 feet in length. 

B. Chemical-Enhanced Grounding Electrodes: Copper tube, straight or L-shaped, charged with 
nonhazardous electrolytic chemical salts. 

1. Termination: Factory-attached No. 4/0 AWG bare conductor at least 48 inches long. 
2. Backfill Material: Electrode manufacturer's recommended material. 

C. Ground Plates: 1/4 inch thick, hot-dip galvanized. 
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PART 3 - EXECUTION 

3.1 APPLICATIONS 

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

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2/0 AWG 
minimum. 

1. Bury at least 24 inches below grade. 
2. Duct-Bank Grounding Conductor: Bury 12 inches above duct bank when indicated as part 

of duct-bank installation. 

C. Isolated Grounding Conductors: Green-colored insulation with continuous yellow stripe. On 
feeders with isolated ground, identify grounding conductor where visible to normal inspection, 
with alternating bands of green and yellow tape, with at least three bands of green and two 
bands of yellow. 

D. Grounding Bus: Install in electrical equipment rooms, in rooms housing service and low voltage 
data equipment and elsewhere as indicated. 

1. Install bus horizontally, on insulated spacers 2 inches minimum from wall, 6 inches above 
finished floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top 
of doorway, and down; connect to horizontal bus. 

E. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 

3.2 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. 

3.3 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole 
floor, close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary, 
install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-copper 
conductor from ground rod into manhole through a waterproof sleeve in manhole wall. Protect 
ground rods passing through concrete floor with a double wrapping of pressure-sensitive 
insulating tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches below 
concrete. Seal floor opening with waterproof, nonshrink grout. 
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C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, 
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to 
ground rod or grounding conductor. Make connections with No. 4 AWG minimum, stranded, 
hard-drawn copper bonding conductor. Train conductors level or plumb around corners and 
fasten to manhole walls. Connect to cable armor and cable shields according to written 
instructions by manufacturer of splicing and termination kits. 

D. Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the 
pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with 
substations by connecting them to underground cable and grounding electrodes. Install tinned-
copper conductor not less than No. 2 AWG for ground ring and for taps to equipment grounding 
terminals. Bury ground ring not less than 6 inches from the foundation. 

3.4 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 
8. Busway Supply Circuits: Install insulated equipment grounding conductor from grounding 

bus in the switchgear, switchboard, or distribution panel to equipment grounding bar 
terminal on busway. 

C. 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. 

D. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond 
conductor to heater units, piping, connected equipment, and components. 

E. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor 
connected to the receptacle grounding terminal. Isolate conductor from raceway and from 
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated. 

F. Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch circuit 
or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway 
fitting listed for the purpose. Install fitting where raceway enters enclosure, and install a 
separate insulated equipment grounding conductor. Isolate conductor from raceway and from 
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated. 
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G. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors. 

H. Metallic Fences: Comply with requirements of IEEE C2. 

1. Grounding Conductor: Bare copper, not less than No. 8 AWG. 
2. Gates: Shall be bonded to the grounding conductor with a flexible bonding jumper. 
3. Barbed Wire: Strands shall be bonded to the grounding conductor. 

3.5 INSTALLATION 

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

B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and UL 96 
when interconnecting with lightning protection system. Bond electrical power system ground 
directly to lightning protection system grounding conductor at closest point to electrical service 
grounding electrode. Use bonding conductor sized same as system grounding electrode 
conductor, and install in conduit. 

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

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coating if any. 

2. Use exothermic welds for all below-grade connections. 
3. For grounding electrode system, install at least three rods spaced at least one-rod length 

from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor. 

D. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are 
specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and 
shall be at least 12 inches deep, with cover. 

1. Install at least one test well for each service unless otherwise indicated. Install at the 
ground rod electrically closest to service entrance. Set top of test well flush with finished 
grade or floor. 

E. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

F. 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 
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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. 

G. 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. 

H. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner 
column and at intermediate exterior columns at distances not more than 60 feet apart. 

I. Ground Ring: Install a grounding conductor, electrically connected to each building structure 
ground rod and to each steel column, extending around the perimeter of building. 

1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for taps to 
building steel. 

2. Bury ground ring not less than 24 inches from building's foundation. 

J. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; use a 
minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG. 

1. If concrete foundation is less than 20 feet long, coil excess conductor within base of 
foundation. 

2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor 
bolts. Extend grounding conductor below grade and connect to building's grounding grid 
or to grounding electrode external to concrete. 

K. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. 
Select connectors, connection hardware, conductors, and connection methods so metals in 
direct contact are galvanically compatible. 

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

2. Make connections with clean, bare metal at points of contact. 
3. Make aluminum-to-steel connections with stainless-steel separators and mechanical 

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

mechanical clamps. 
5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

END OF SECTION 260526 
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PART 1 - GENERAL 

 
 

1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

 
 

1.2 SUMMARY 

 
A. Section Includes: 

 
1. Metal conduits and fittings. 
2. Nonmetallic conduits and fittings. 
3. Metal wireways and auxiliary gutters. 
4. Nonmetal wireways and auxiliary gutters. 
5. Surface raceways. 
6. Boxes, enclosures, and cabinets. 

 
 

1.3 DEFINITIONS 

 
A. ARC: Aluminum rigid conduit. 

 
B. GRC: Galvanized rigid steel conduit. 

 
C. IMC: Intermediate metal conduit. 

 
 

1.4 ACTION SUBMITTALS 

 
A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets. 

 
B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 

attachment details. 

 
 

PART 2 - PRODUCTS 

 
 

2.1 METAL CONDUITS AND FITTINGS 

 
A. Metal Conduit: 

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. GRC: Comply with ANSI C80.1 and UL 6. 
3. ARC: Comply with ANSI C80.5 and UL 6A. 
4. IMC: Comply with ANSI C80.6 and UL 1242. 
5. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit. 
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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 or aluminum. 
8. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

 
B. Metal Fittings: 

1. Comply with NEMA FB 1 and UL 514B. 
2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application. 
3. Fittings, General: Listed and labeled for type of conduit, location, and use. 
4. Conduit Fittings for Hazardous (Classified) Locations:  Comply  with  UL 1203  and  

NFPA 70. 
5. Fittings for EMT: 

 
a. Material: Steel. 
b. Type: compression. 

 
6. 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. 
7. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with 

overlapping sleeves protecting threaded joints. 

 
C. 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. 

 
 

2.2 NONMETALLIC CONDUITS AND FITTINGS 

 
A. Nonmetallic Conduit: 

1. Listing and Labeling: Nonmetallic conduit shall be listed and labeled as  defined  in  
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2. Fiberglass:
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a. Comply with NEMA TC 14. 
b. Comply with UL 2515 for aboveground raceways. 
c. Comply with UL 2420 for belowground raceways. 

 
3. ENT: Comply with NEMA TC 13 and UL 1653. 
4. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 

indicated. 
5. LFNC: Comply with UL 1660. 
6. Rigid HDPE: Comply with UL 651A. 
7. Continuous HDPE: Comply with UL 651A. 
8. Coilable HDPE:  Preassembled  with  conductors  or  cables,  and  complying  with  

ASTM D 3485. 
9. RTRC: Comply with UL 2515A and NEMA TC 14. 

 
B. 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. 

 
a. Fittings for LFNC: Comply with UL 514B. 

 
3. Solvents and Adhesives: As recommended by conduit manufacturer. 

 
 

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS 

 
A. Description: Sheet metal, complying with UL 870 and NEMA 250, (enclosure suitable to 

environment) 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. 

 
B. 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. 

 
C. Wireway Covers: Hinged, Flanged-and-gasketed type unless otherwise indicated. 

 
D. Finish: Manufacturer's standard enamel finish. 

 
 

2.4 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS 

 
A. Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

 
B. Description: Fiberglass polyester, extruded and fabricated to required size and shape, without 

holes or knockouts. Cover shall be gasketed with oil-resistant gasket material and fastened with 
captive screws treated for corrosion resistance. Connections shall be flanged and have 
stainless-steel screws and oil-resistant gaskets. 

 
C. Description: PVC, extruded and fabricated to required size and shape, and having snap-on 

cover, mechanically coupled connections, and plastic fasteners. 
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D. Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down 
straps, end caps, and other fittings shall match and mate with wireways as required for 
complete system. 

 
E. Solvents and Adhesives: As recommended by conduit manufacturer. 

 
 

2.5 SURFACE RACEWAYS 

 
A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

 
B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. 

Manufacturer's standard enamel finish in color selected by Architect unless otherwise indicated. 

 
C. Surface Nonmetallic Raceways: not allowed unless noted otherwise. 

 
 

2.6 BOXES, ENCLOSURES, AND CABINETS 

 
A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 

installed in wet locations shall be listed for use in wet locations. 

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

 
C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with 

gasketed cover. 

 
D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

 
E. Metal Floor Boxes: refer to drawings. 

 
F. Nonmetallic Floor Boxes: refer to drawings 

 
G. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. 

Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and 
marked for the maximum allowable weight. 

 
H. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

 
I. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast 

aluminum or galvanized, cast iron (suitable to environment) with gasketed cover. 

 
J. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box. 

 
K. Device Box Dimensions: 4 inches square by 2-1/8 inches deep. 
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L. Gangable boxes are allowed. 

 
M. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, NEMA enclosure type suitable to 

environment 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: Fiberglass. 
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

 
N. Cabinets: 

 
1. NEMA 250, NEMA enclosure suitable to environment, 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. 

 
 

PART 3 - EXECUTION 

 
 

3.1 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-80-PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC. 
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 4. 
6. Feeders to Variable Speed Drive: Metallic (EMT or GRC) 

 
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 unless noted otherwise. 
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. 

 
4. Concealed in Ceilings and Interior Walls and Partitions: EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations. 

6. Damp or Wet Locations: GRC. 
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7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 
steel in institutional and commercial kitchens and damp or wet locations. 

8. Feeders to Variable Speed Drive: Metallic (EMT or GRC) 
9. Whips to light fixtures: MC cable shall only be used as whips to light fixtures and vibrating 

equipment not to exceed 6’ in length. 

 
C. Minimum Raceway Size: 1/2-inch trade size. 3/4-inch minimum for school and healthcare 

facilities. 

 
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 compression, 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 nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum 

raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

 
F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

 
G. Install surface raceways only where indicated on Drawings. 

 
H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F. 

 
 

3.2 INSTALLATION 

 
A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 

on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. 
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 
number of floors. 

 
B. 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. 

 
C. Complete raceway installation before starting conductor installation. 

 
D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 

hangers and supports. 

 
E. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

 
F. 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. 

 
G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. 

Install conduits parallel or perpendicular to building lines. 
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H. Support conduit within 12 inches of enclosures to which attached. 

 
I. Raceways Embedded in Slabs: 

 
1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 

reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure raceways to reinforcement at maximum 10-footintervals. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

3. Arrange raceways 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. 
5. Change from ENT to GRC before rising above floor. Elbows shall be GRC. Continue 

GRC until conduit passes through the slab prior to transition back to ENT. 
6. Provide coated GRC for all bends greater than 30 degrees, including the 90-degree 

elbows below grade and the entire vertical risers for transitions from below to above 
grade or above-slab.” 

 
 

J. Stub-ups to Above Recessed Ceilings: 

 
1. Use EMT, IMC, or RMC for raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure. 

 
K. 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. 

 
L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 

compound prior to assembly. 

 
M. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to 

protect conductors including conductors smaller than No. 4 AWG. 

 
N. 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. 

 
O. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 

locknuts hand tight plus 1/4 turn more. 

 
P. 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. 

 
Q. 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. 

 
R. Install pull wires in empty raceways. 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. Cap 
underground raceways designated as spare above grade alongside raceways in use. 

 
S. Surface Raceways: 
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1. Install surface raceway with a minimum 2-inchradius 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. 

 
T. 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. Install raceway 
sealing fittings according to NFPA 70. 

 
U. 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: 

 
1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces. 
2. Where an underground service raceway enters a building or structure. 
3. Where otherwise required by NFPA 70. 

 
V. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

 
W. Expansion-Joint Fittings: 

 
1. Install in each run of aboveground RNC that is located where environmental temperature 

change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. 
Install in each run of aboveground RMC and EMT conduit that is located where 
environmental temperature change may exceed 100 deg F and that has straight-run 
length that exceeds 100 feet. 

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 temperature 

change. 
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change. 
c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F 

temperature change. 
d. Attics: 135 deg F 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 deg F of temperature change for PVC conduits. Install 
fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of 
length of straight run per deg F of temperature change for metal 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. 

 
X. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of 

flexible conduit for recessed and semirecessed 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. 
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Y. 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. 

 
Z. Surface mount boxes at window mullions at locations indicated on drawings. Use of MC cable  

is acceptable. Conceal raceways and conductors within mullion cavity. Splices within the 
mullions are not allowed. 

 
AA. 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 box and cover plate or supported equipment and box. 

 
BB. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 

vertical channel. 

 
CC. Locate boxes so that cover or plate will not span different building finishes. 

 
DD. 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. 

 
EE. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 

conduits. 

 
FF. Set metal floor boxes level and flush with finished floor surface. 

 
GG. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface. 

 
 

3.3 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 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

 
 

3.4 PROTECTION 

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

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

manufacturer. 
2. Repair damage to PVC coatings or paint finishes with matching touchup coating 

recommended by manufacturer. 

 
 

END OF SECTION 260533 
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. 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. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends. 

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 
sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with 
tabs for screw-fastening the sleeve to the board. 

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40. 

D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms. 

E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms. 

F. Sleeves for Rectangular Openings: 

1. Material: Galvanized sheet steel. 
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2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side 
larger than 16 inches, thickness shall be 0.052 inch. 

b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more 
sides larger than 16 inches, thickness shall be 0.138 inch. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Description: Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 
1. Sealing Elements:  EPDM rubber interlocking links shaped to fit surface of pipe. Include 

type and number required for pipe material and size of pipe. 
2. Pressure Plates:  Carbon steel. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates 

to sealing elements. 

2.3 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. 

2.4 GROUT 

A. Description: Nonshrink; 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, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.5 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, nonshrinking foam. 
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PART 3 - EXECUTION 

3.1 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. Comply with requirements in 
Section 079200 "Joint Sealants." 

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 annular clear space between sleeve and raceway 

or cable unless sleeve seal is to be installed or 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 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. 

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals. Select sleeve size to allow for 1-inch 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 annular clear space between raceway or cable and sleeve for installing 
sleeve-seal system. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building. 
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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. 

3.3 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 260544 
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SECTION 263213 – ENGINE GENERATORS 

 

 
PART 1 - GENERAL 

 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General Conditions and 

Division 01 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 

 
A. This Section includes packaged engine-generator sets suitable for use in mission critical 

applications with the features as specified and indicated. Engine generators will be used 

as the Standby power source for the system, but shall be capable of providing reliable 

power with no run-time limitations while the primary source of power is unavailable. 

 
1.3 DEFINITIONS 

 
A. Emergency Standby Power (ESP): Per ISO 8528: The maximum power available during a 

variable electrical power sequence, under the stated operating conditions, for which a 

generating set is capable of delivering in the event of a utility power outage or under test 

conditions for up to 200 hours of operation per year with the maintenance intervals and 

procedures being carried out as prescribed by the manufacturers. The permissible 

average power output (Ppp) over 24 hours of operation shall not exceed 70 percent of the 

ESP unless otherwise agreed by the RIC engine manufacturer. 

 
B. Prime Power (PRP): Per ISO 8528: The maximum power which a generating set is 

capable of delivering continuously whilst supplying a variable electrical load when 

operated for an unlimited number of hours per year under the agreed operating conditions 

with the maintenance intervals and procedures being carried out as a prescribed by the 

manufacturer. The permissible average power output (Ppp) over 24 hours of operation 

shall not exceed 70 percent of the PRP unless otherwise agreed by the RIC engine 

manufacturer. 

 
C. Limited Time running Power (LTP): Per ISO 8528: The maximum power available, under 

the agreed operating conditions, for which the generating set is capable of delivering for 

up to 500 hours of operation per year with the maintenance intervals and procedures 

being carried out as prescribed by the manufacturers. 

 
D. Continuous Operating Power (COP): Per ISO 8528: The maximum power which a 

generating set is capable of delivering continuously whilst supplying a constant electrical 

load when operated for an unlimited number of hours per year under the agreed 

operating conditions with the maintenance intervals and procedures being carried out as 

a prescribed by the manufacturer. 

 
E. Data Center Continuous (DCC): The maximum power which a generating set is capable 

of delivering continuously whilst supplying a variable or constant electrical load when 

operated for an unlimited number of hours in a data center application under the agreed 

operating conditions with the maintenance intervals and procedures being carried out as 
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a prescribed by the manufacturer. The permissible average power output (Ppp) over 24 

hours of operation shall not exceed 100 percent of the DCC rating. 

 
F. Operational Bandwidth: The total variation from the lowest to highest value of a 

parameter over the range of conditions indicated, expressed as a percentage of the 

nominal value of the parameter. 

 
 
 

1.4 ACTION SUBMITTALS 

 
A. Product Data: For each type of packaged engine generator indicated. Include rated 

capacities, operating characteristics, and furnished specialties and accessories. In 

addition, include the following: 

 
1. Thermal damage curve for generator. 

2. Time-current characteristic curves for generator protective device. 

3. Sound test data, based on a free field requirement. 

 
B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, and 

location and size of each field connection. 

 
1. Dimensioned outline plan and elevation drawings of engine-generator set and other 

components specified. 

2. Wiring Diagrams: Control interconnection, Customer connections. 

 
C. Certifications: 

 
1. Submit statement of compliance which states the proposed product(s) is certified to 

the emissions standards required by the location for EPA, stationary emergency 

application. 

2. Submit statement of compliance which states the proposed product(s) are seismically 

certified in compliance with local requirements signed and sealed by a qualified 

professional engineer. 

 
1.5 INFORMATIONAL SUBMITTALS 

 
A. Warranty: 

 
1. Submit manufacturer’s warranty statement to be provided for this Project. 

 
1.6 QUALITY ASSURANCE 

 
A. Installer Qualifications: Manufacturer's authorized representative who is trained and 

approved for installation of units required for this Project. 

 
B. Manufacturer Qualifications: A qualified manufacturer. Maintain, within 50 of Project site, 

a service center capable of providing training, parts, and emergency maintenance repairs. 

 
C. Source Limitations: Obtain packaged generator sets and auxiliary components through 

one source from a single manufacturer. 

 
D. Comply with NFPA 37 (Standard For the Installation and Use of Stationary Combustion 
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Engines and Gas Turbines). 

 
E. Comply with NFPA 70 (National Electrical Code. Equipment shall be suitable for use in 

systems in compliance to Article 700, 701, and 702). 

 
F. Comply with NFPA 110 (Emergency and Standby Power Systems) requirements for Level 

1 emergency power supply system. 

 
G. Comply with UL 2200. 

 
1.7 PROJECT CONDITIONS 

 
A. Environmental Conditions: Engine-generator system shall withstand the following 

environmental conditions without mechanical or electrical damage or degradation of 

performance capability: 

 
1. Ambient Temperature: 0.0 deg C (32.0 deg F) to 50.0 deg C (122.0 deg F). 

2. Relative Humidity: 0 to 95 percent. 

3. Altitude: Sea level to 1171.0 feet (356.92 m). 

 
1.8 WARRANTY 

 
A. Base Warranty: Manufacturer shall provide base warranty coverage on the material and 

workmanship of the generator set for a minimum of twenty-four (24) months for Standby 

product and twelve (12) months for Prime/Continuous product from registered 

commissioning and start-up. 

 
PART 2 - PRODUCTS 
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2.1 MANUFACTURERS 

 
A. Manufacturers: The basis for this specification is Cummins Power Generation 

(Robby Severance, 405-820-6694) equipment, approved equals may be considered if 

equipment performance is shown to meet the requirements herein. 

 
2.2 ENGINE-GENERATOR SET 

 
A. Factory-assembled and -tested, engine-generator set. 

 
B. Mounting Frame: Maintain alignment of mounted components without depending on 

concrete foundation; and have lifting attachments. 

 
1. Rigging Information: Indicate location of each lifting attachment, generator-set center 

of gravity, and total package weight in submittal drawings. 

 
C. Capacities and Characteristics: 

 
1. Power Output Ratings: Electrical output power rating for Standby operation of not less 

than 750.0, at 80 percent lagging power factor, 277/480, Series Wye, Three phase, 4 

-wire, 60 hertz. 

2. Alternator shall be capable of accepting maximum 3866.0 kVA in a single step and be 

capable of recovering to a minimum of 90% of rated no load voltage. Following the 

application of the specified kVA load at near zero power factor applied to the 

generator set. If the generator manufacturer doesn’t have this rating, then alternator 

should be rated at 3100kVA Motor Starting at 30% voltage dip on data sheet. 

3. Nameplates: For each major system component to identify manufacturer's name and 

address, and model and serial number of component. The engine-generator 

nameplate shall include information of the power output rating of the equipment. 

 
D. Generator-Set Performance: 

 
1. Steady-State Voltage Operational Bandwidth: 0.5 percent of rated output voltage 

from no load to full load. 

2. Transient Voltage Performance: Not more than 20 percent variation for 50 percent 

step-load increase or decrease. Voltage shall recover and remain within the steady- 

state operating band within 5 seconds. On application of a 100% load step the 

generator set shall recover to stable voltage within 10 seconds. 

3. Steady-State Frequency Operational Bandwidth: 0.25 percent of rated frequency 

from no load to full load. 

4. Steady-State Frequency Stability: When system is operating at any constant load 

within the rated load, there shall be no random speed variations outside the steady- 

state operational band and no hunting or surging of speed. 

5. Transient Frequency Performance: Not more than  15 percent variation for 50 

percent step-load increase or decrease. Frequency shall recover and remain within 

the steady-state operating band within 5 seconds. On application of a 100% load step 

the generator set shall recover to stable frequency within 10 seconds. 

6. Output Waveform: At full load, harmonic content measured line to line or line to 

neutral shall not exceed 5 percent total and 3 percent for any single harmonic. 
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Telephone influence factor, determined according to NEMA MG 1, shall not exceed 

50. 

7. Sustained Short-Circuit Current: For a 3-phase, bolted short circuit at system output 

terminals, system shall supply a minimum of 300 percent of rated full-load current for 

not less than 8 seconds without damage to generator system components. For a 1- 

phase, bolted short circuit at system output terminals, system shall regulate both 

voltage and current to prevent over-voltage conditions on the non-faulted phases. 

8. Start Time: Comply with NFPA 110, Level 1, Type 10, system requirements. 

9. Ambient Condition Performance: Engine generator shall be designed to allow 

operation at full rated load in an ambient temperature under site conditions, based on 

highest ambient condition. Ambient temperature shall be as measured at the air inlet 

to the engine generator for enclosed units, and at the control of the engine generator 

for machines installed in equipment rooms. 

 
2.3 ENGINE 

 
A. Fuel: ASTM D975 #2 Diesel Fuel 

B. Rated Engine Speed: 1800RPM. 

C. Lubrication System: The following items are mounted on engine or skid: 

 
1. Lube oil pump: shall be positive displacement, mechanical, full pressure pump. 

2. Filter and Strainer: Provided by the engine manufacturer of record to provide 

adequate filtration for the prime mover to be used. 

3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable 

container with no disassembly and without use of pumps, siphons, special tools, or 

appliances. 

 
D. Engine Fuel System: The engine fuel system shall be installed in strict compliance to the 

engine manufacturer’s instructions 

 
E. Main Fuel Pump: Mounted on engine. Pump ensures adequate primary fuel flow under 

starting and load conditions. 

 
F. Coolant Jacket Heater: Electric-immersion type, factory installed in coolant jacket 

system. Comply with NFPA 110 requirements for Level 1 equipment for heater capacity 

and performance. 

 
1. Designed for operation on a single 208/240/480 VAC, Single phase, 60Hz power 

connection. Heater voltage shall be shown on the project drawings. 

2. Installed with isolation valves to isolate the heater for replacement of the element 

without draining the engine cooling system or significant coolant loss. 

3. Provided with a 24VDC thermostat, installed at the engine thermostat housing 

 
G. Governor: Adjustable isochronous, with speed sensing. The governing system dynamic 

capabilities shall be controlled as a function of engine coolant temperature to provide fast, 

stable operation at varying engine operating temperature conditions. The control system 

shall actively control the fuel rate as appropriate to the state of the engine generator. 

Fuel rate shall be regulated as a function of starting, accelerating to start disconnect 

speed, accelerating to rated speed, and operating in various isochronous states. 

 
H. Cooling System: Closed loop, liquid cooled 
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1. The generator set manufacturer shall provide prototype test data for the specific 

hardware proposed demonstrating that the machine will operate at rated standby load 

in an outdoor ambient condition of 50 deg C. 

2. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent 

water, with anticorrosion additives as recommended by engine manufacturer. 

3. Size of Radiator overflow tank: Adequate to contain expansion of total system 

coolant from cold start to 110 percent load condition. 

4. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum 

closed-loop coolant system pressure for engine used. Equip with gage glass and 

petcock. 

5. Temperature Control: Self-contained, thermostatic-control valve modulates coolant 

flow automatically to maintain optimum constant coolant temperature as 

recommended by engine manufacturer. 

6. Duct Flange: Generator sets installed indoors shall be provided with a flexible 

radiator duct adapter flange. 

 
I. Muffler/Silencer: Selected with performance as required to meet sound requirements of 

the application, sized as recommended by engine manufacturer and selected with 

exhaust piping system to not exceed engine manufacturer's engine backpressure 

requirements. For generator sets with outdoor enclosures the silencer shall be inside the 

enclosure. 

 
J. Air-Intake Filter: Engine-mounted air cleaner with replaceable dry-filter element and 

restriction indicator. 

 
K. Starting System: 12 or 24V, as recommended by the engine manufacturer; electric, with 

negative ground. 

 
1. Components: Sized so they will not be damaged during a full engine-cranking cycle 

with ambient temperature at maximum specified in Part 1 "Project Conditions" Article. 

2. Cranking Cycle: As required by NFPA 110 for level 1 systems. 

3. Battery Cable: Size as recommended by engine manufacturer for cable length as 

required. Include required interconnecting conductors and connection accessories. 

4. Battery Compartment: Factory fabricated of metal with acid-resistant finish. 

5. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage 

regulation. The battery charging alternator shall have sufficient capacity to recharge 

the batteries with all parasitic loads connected within 4 hours after a normal engine 

starting sequence. 

6. Battery Chargers: Unit shall comply with UL 1236, provide fully regulated, constant 

voltage, current limited, battery charger for each battery bank. It will include the 

following features: 

a. Operation: Equalizing-charging rate based on generator set manufacturer’s 

recommendations shall be initiated automatically after battery has lost charge 

until an adjustable equalizing voltage is achieved at battery terminals. Unit shall 

then be automatically switched to a lower float-charging mode and shall continue 

to operate in that mode until battery is discharged again. 

b. Automatic Temperature Compensation: Adjust float and equalize voltages for 

variations in ambient temperature from minus 20 deg C to plus 40 deg C to 

prevent overcharging at high temperatures and undercharging at low 

temperatures. 
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c. Automatic Voltage Regulation: Maintain constant output voltage regardless of 

input voltage variations up to plus or minus 10 percent. 

d. Safety Functions: Sense abnormally low battery voltage and close contacts 

providing low battery voltage indication on control and monitoring panel. Sense 

high battery voltage and loss of ac input or dc output of battery charger. Either 

condition shall close contacts that provide a battery-charger malfunction 

indication at system control and monitoring panel. 

e. Provide LED indication of general charger condition, including charging, faults, 

and modes. Provide a LCD display to indicate charge rate and battery voltage. 

Charger shall provide relay contacts for fault conditions as required by NFPA110. 

f. Enclosure and Mounting: NEMA, Type 1, wall-mounted cabinet. 

 
2.4 FUEL OIL STORAGE 

 
A. Comply with NFPA 30. 

 
B. Sub Base-Mounted Fuel Oil Tank:  Provide a double wall secondary containment type 

sub base fuel storage tank. The tank shall be constructed of corrosion resistant steel and 

shall be UL 142 listed and labeled. The fuel tank shall include the following features: 

 
1. Capacity: Fuel for 24 Hour(s) continuous operation at 100 percent rated power 

output. 

2. Tank rails and lifting eyes shall be rated for the full dry weight of the tank, genset, and 

enclosure. 

3. Electrical stub up(s) 

4. Normal & emergency vents 

5. Lockable fuel fill 

6. Mechanical fuel level gauge 

7. High and low level switches to indicate fuel level 

8. Leak detector switch 

9. Sub base tank shall include a welded steel containment basin, sized at a minimum of 

110% of the tank capacity to prevent escape of fuel into the environment in the event 

of a tank rupture. 

10. Fill port with overfill prevention valve (OFPV) 

11. 5 gallon fill/spill dam or bucket 

12. Tank design shall meet the regional requirements for the Project location 

 
2.5 CONTROL AND MONITORING 

 
A. Engine generator control shall be microprocessor based and provide automatic starting, 

monitoring, protection and control functions for the unit. 

 
B. Automatic Starting System Sequence of Operation: When mode-selector switch on the 

control and monitoring panel is in the automatic position, remote-control contacts in one 

or more separate automatic transfer switches initiate starting and stopping of generator 

set. When mode-selector switch is switched to the on position, generator set starts. The 

off position of same switch initiates generator-set shutdown. (Switches with different 

configurations but equal functions are acceptable.) When generator set is running, 

specified system or equipment failures or derangements automatically shut down 

generator set and initiate alarms. Operation of the local (generator set-mounted) and/or 

remote emergency-stop switch also shuts down generator set. 
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C. Manual Starting System Sequence of Operation: Switching on-off switch on the 

generator control panel to the on position starts generator set. The off position of same 

switch initiates generator-set shutdown. When generator set is running, specified system 

or equipment failures or derangements automatically shut down generator set and initiate 

alarms. Operation of the local (generator set-mounted) and/or remote emergency-stop 

switch also shuts down generator set. 

D. Configuration: Operating and safety indications, protective devices, system controls, 

engine gages and associated equipment shall be grouped in a common control and 

monitoring panel. Mounting method shall isolate the control panel from generator-set 

vibration. AC output power circuit breakers and other output power equipment shall not 

be mounted in the control enclosure. 

 
E. Indicating and Protective Devices and Controls: As required by NFPA 110 for Level 1 

system, and the following: 

 
1. AC voltmeter (3-phase, line to line and line to neutral values). 

2. AC ammeter (3-phases). 

3. AC frequency meter. 

4. AC kW output (total and for each phase).  Display shall indicate power flow direction. 

5. AC kVA output (total and for each phase).  Display shall indicate power flow direction. 

6. AC Power factor (total and for each phase). Display shall indicate leading or lagging 

condition. 

7. Ammeter-voltmeter displays shall simultaneously display conditions for all three 

phases. 

8. Emergency Stop Switch: Switch shall be a red “mushroom head” pushbutton device 

complete with lock-out/tag-out provisions. Depressing switch shall cause the 

generator set to immediately stop the generator set and prevent it from operating. 

9. Fault Reset Switch: Supply a dedicated control switch to reset/clear fault conditions. 

10. DC voltmeter (alternator battery charging). 

11. Engine-coolant temperature gauge. 

12. Engine lubricating-oil pressure gauge. 

13. Running-time meter. 

14. Generator-voltage and frequency digital raise/lower switches. Rheostats for these 

functions are not acceptable. The control shall adjustment of these parameters in a 

range of plus or minus 5% of the voltage and frequency operating set point (not 

nominal voltage and frequency values.) The voltage and frequency adjustment 

functions shall be disabled when the paralleling breaker is closed. 

15. Fuel tank derangement alarm. 

16. Fuel tank high-level shutdown of fuel supply alarm. 

17. AC Protective Equipment: The control system shall include over/under voltage, 

reverse kVAR, reverse kW, over load (kW) short circuit, over current, loss of voltage 

reference, and over excitation shut down protection. There shall be a ground fault 

alarm for generator sets rated over 1000 amps, overload warning, and overcurrent 

warning alarm. 

18. Status LED indicating lamps to indicate remote start signal present at the control, 

existing shutdown condition, existing alarm condition, not in auto, and generator set 

running. 

19. A graphical display panel with appropriate navigation devices shall be provided to 

view all information noted above, as well as all engine status and alarm/shutdown 

conditions (including those from an integrated engine emission control system). The 
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display shall also include integrated provisions for adjustment of the gain and stability 

settings for the governing and voltage regulation systems. 

20. Panel lighting system to allow viewing and operation of the control when the 

generator room or enclosure is not lighted. 

21. Data Logging: The control system shall log the latest 20 different alarm and shut 

down conditions, the total number of times each alarm or shutdown has occurred, 

and the date and time the latest of these shutdown and fault conditions occurred. 

22. DC control Power Monitoring: The control system shall continuously monitor DC 

power supply to the control, and annunciate low or high voltage conditions. It shall 

also provide an alarm indicating imminent failure of the battery bank based on 

degraded voltage recover on loading (engine cranking). 

 
F. Control Heater: Generator sets that are installed in outdoor enclosures, or are in tropical 

or coastal environments shall be provided with control heaters for anti-condensation 

protection. 

 
G. Common Remote Audible Alarm: Comply with NFPA 110 requirements for Level 1 

systems. Include necessary contacts and terminals in control and monitoring panel. 

 
1. Overcrank shutdown. 

2. Coolant low-temperature alarm. 

3. Control switch not in auto position. 

4. Battery-charger malfunction alarm. 

5. Battery low-voltage alarm. 

 
H. Remote Alarm Annunciator: Comply with NFPA 110. An LED labeled with proper alarm 

conditions shall identify each alarm event and a common audible signal shall sound for 

each alarm condition. 

 
I. Remote Emergency-Stop Switch: Flush; wall mounted, unless otherwise indicated; and 

labeled. Push button shall be protected from accidental operation. 

 
2.6 GENERATOR OVERCURRENT AND FAULT PROTECTION 

 
A. Generator Overcurrent Protection: The generator set shall be provided with a UL 

Listed/CSA Certified protective device that is coordinated with the alternator provided to 

prevent damage to the generator set on any possible overload or overcurrent condition 

external to the machine. The protective device shall be listed as a utility grade protective 

device under UL category NRGU. The control system shall be subject to UL follow-up 

service at the manufacturing location to verify that the protective system is fully 

operational as manufactured. Protector shall perform the following functions: 

 
1. Initiates a generator kW overload alarm when generator has operated at an overload 

equivalent to 110 percent of full-rated load for 60 seconds. Indication for this alarm is 

integrated with other generator-set malfunction alarms. 

2. Under single phase or multiple phase fault conditions, or on overload conditions, 

indicates an alarm conditions when the current flow is in excess of 110% of rated 

current for more than 10 seconds. 

3. Under single phase or multiple phase fault conditions, operates to switch off 

alternator excitation at the appropriate time to prevent damage to the alternator. 
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4. The operator panel shall indicate the nature of the fault condition as either a short 

circuit or an overload. 

5. Senses clearing of a fault by other overcurrent devices and controls recovery of rated 

voltage to avoid overshoot greater than 120% of nominal voltage. 

6. The protective system provided shall not include an instantaneous trip function. 

 
B. Ground-Fault Indication: Comply with NFPA 70, "Emergency System" signals for ground- 

fault. Integrate ground-fault alarm indication with other generator-set alarm indications. 

 
2.7 GENERATOR, EXCITER, AND VOLTAGE REGULATOR 

 
A. Comply with NEMA MG 1. 

 
B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be 

rotated integrally with generator rotor. 

 
C. Electrical Insulation: Class H 

 
D. Temperature Rise: 80 / Class B environment. 

 
E. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, 

over speed up to 125 percent of rating, and heat during operation at 110 percent of rated 

capacity. 

 
F. Permanent Magnet Generator (PMG) shall provide excitation power for optimum motor 

starting and short circuit performance. 

 
G. Enclosure: Drip-proof. 

 
H. Voltage Regulator: Solid-state type, separate from exciter, providing performance as 

specified. The voltage regulation system shall be microprocessor-controlled, 3-phase true 

RMS sensing, full wave rectified, and provide a pulse-width modulated signal to the 

exciter. No exceptions or deviations to these requirements will be permitted. 

 
I. The alternator shall be provided with anti-condensation heater(s) in all applications where 

the generator set is provided in an outdoor enclosure, or when the generator set is 

installed in a coastal or tropical environment. 

 
J. Windings: Two-thirds pitch stator winding and fully linked amortisseur winding. 

Alternators operating at voltage higher than 690VAC shall be provided with form-wound 

stator coils. 

 
K. Subtransient Reactance: 12 percent maximum, based on the rating of the engine 

generator set. 

 
2.8 OUTDOOR GENERATOR-SET ENCLOSURE 

 
A. Description: Weather Steel housing. Multiple panels shall be lockable and provide 

adequate access to components requiring maintenance. Instruments, control, and 

battery system shall be mounted within enclosure. 
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B. Construction: 

 
1. Louvers: Equipped with bird screen to permit air circulation when engine is not 

running while excluding birds and rodents. 

2. Hinged Doors: With padlocking provisions. Restraint/Hold back hardware to prevent 

door to keep door open at 180 degrees during maintenance. Rain lips over all doors. 

3. Exhaust System: 

a. Muffler Location: Within enclosure. 

4. Hardware: All hardware and hinges shall be stainless steel. 

5. Mounting Base: Suitable for mounting on sub-base fuel tank or housekeeping pad. 

6. A weather protective enclosure shall be provided which allows the generator set to 

operate at full rated load with a static pressure drop equal to or less than 0.5 inches 

of water. 

 
C. Engine Cooling Airflow through Enclosure: Housing shall provide ample airflow for 

engine generator operation at rated load in an ambient temperature of 50 deg C. 

 
1. Louvers: Fixed-engine, cooling-air inlet and discharge. 

 
D. Sound Performance: Reduce the sound level of the engine generator while operating at 

full rated load to a maximum of 87 dBA measured at any location 7 m from the engine 

generator in a free field environment. 

 
E. Site Provisions: 

 
1. Lifting: Complete assembly of engine generator, enclosure, and sub base fuel tank 

(when used) shall be designed to be lifted into place as a single unit, using spreader 

bars. 

 
2.9 VIBRATION ISOLATION DEVICES 

 
A. Vibration Isolation: Generators installed on grade shall be provided with elastomeric 

isolator pads integral to the generator, unless the engine manufacturer requires use of 

spring isolation. 

 
1. IBC Compliance: Isolators complying with IBC requirements shall be specified in the 

equipment documentation, as well as the installation requirements for the unit. 

 
2.10 FINISHES 

 
A. Indoor and Outdoor Enclosures and Components: Powder-coated and baked over 

corrosion-resistant pretreatment and compatible primer. Manufacturer’s standard color or 

as directed on the drawings. 

 
2.11 SOURCE QUALITY CONTROL 

 
A. Prototype Testing: Factory test engine-generator set using same engine model, 

constructed of identical or equivalent components and equipped with identical or 

equivalent accessories. 
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1. Tests: Comply with NFPA 110, Level 1 Energy Converters. In addition, the 

equipment engine, skid, cooling system, and alternator shall have been subjected to 

actual prototype tests to validate the capability of the design under the abnormal 

conditions noted in NFPA110. Calculations and testing on similar equipment which 

are allowed under NFPA110 are not sufficient to meet this requirement. 

 
B. Project-Specific Equipment Tests: Before shipment, factory test engine-generator set 

manufactured specifically for this Project. Perform tests at rated load and power factor. 

Include the following tests: 

 
1. Test engine generator set manufactured for this Project to demonstrate compatibility 

and functionality. 

2. Full load run. 

3. Maximum power. 

4. Voltage regulation. 

5. Steady-state governing. 

6. Single-step load pickup. 

7. Simulated safety shutdowns. 

8. Provide 14 days' advance notice of tests and opportunity for observation of tests by 

Owner's representative. 

 
PART 3 - EXECUTION 

 

 
3.1 INSTALLATION 

 
A. Comply with packaged engine-generator manufacturers' written installation, application, 

and alignment instructions and with NFPA 110. 

 
B. Equipment shall be installed by the contractor in accordance with final submittals and 

contract documents. Installation shall comply with applicable state and local codes as 

required by the authority having jurisdiction. Install equipment in accordance with 

manufacturer's instructions and instructions included in the listing or labeling of UL listed 

products. 

 
C. Installation of equipment shall include furnishing and installing all interconnecting wiring 

between all major equipment provided for the on-site power system. The contractor shall 

also perform interconnecting wiring between equipment sections (when required), under 

the supervision of the equipment supplier. 

 
D. Equipment shall be installed on concrete housekeeping pads. Equipment shall be 

permanently fastened to the pad in accordance with manufacturer’s instructions and 

seismic requirements of the site. 

 
E. All equipment shall be physically inspected for damage. Scratches and other installation 

damage shall be repaired prior to final system testing. Equipment shall be thoroughly 

cleaned to remove all dirt and construction debris prior to initial operation and final testing 

of the system. 
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F. On completion of the installation by the electrical contractor, the generator set supplier 

shall conduct a site evaluation to verify that the equipment is installed per manufacturer’s 

recommended practice. 

 
3.2 ON-SITE ACCEPTANCE TEST 

 
A. The complete installation shall be tested to verify compliance with the performance 

requirements of this specification following completion of all site work. Testing shall be 

conducted by representatives of the manufacturer, with required fuel supplied by 

Contractor. The Engineer shall be notified in advance and shall have the option to 

witness the tests. The generator set manufacturer shall provide a site test specification 

covering the entire system. Tests shall include: 

 
B. Prior to start of active testing, all field connections for wiring, power conductors, and bus 

bar connections shall be checked for proper tightening torque. 

C. Installation acceptance tests to be conducted on site shall include a "cold start" test, a two 

hour full load (resistive) test, and a one-step rated load pickup test in accordance with 

NFPA 110. Provide a resistive load bank and make temporary connections for full load 

test, if necessary. 

 
D. Perform a power failure test on the entire installed system. This test shall be conducted 

by opening the power supply from the utility service, and observing proper operation of 

the system for at least 2 hours. Coordinate timing and obtain approval for start of test 

with site personnel. 

 
3.3 TRAINING 

 
A. The equipment supplier shall provide training for the facility operating personnel covering 

operation and maintenance of the equipment provided. 

 
3.4 FIELD QUALITY CONTROL 

 
A. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing. 

 
3.5 SERVICE AND SUPPORT 

 
A. The generator set supplier shall maintain service parts inventory for the entire power 

system at a central location which is accessible to the service location 24 hours per day, 

365 days per year. The inventory shall have a commercial value of $3 million or more. 

The manufacturer of the generator set shall maintain a central parts inventory to support 

the supplier, covering all the major components of the power system, including engines, 

alternators, control systems, paralleling electronics, and power transfer equipment. 

 
B. The generator set shall be serviced by a local service organization that is trained and 

factory certified in generator set service. The supplier shall maintain an inventory of 

critical power system replacement parts in the local service location. Service vehicles 

shall be stocked with critical replacement parts. The service organization shall be on call 
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24 hours per day, 365 days per year. The service organization shall be physically located 

within 50 of the site. 

 
C. The manufacturer shall maintain model and serial number records of each generator set 

provided for at least 20 years. 

 
END OF SECTION 
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SECTION 263600 - AUTOMATIC TRANSFER SWITCHES 

 

 
PART 1 - GENERAL 

 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 

 
A. This Section includes transfer switches rated 600 V and less, including the following: 

 
1. Automatic transfer switches 

 

 
1.3 SUBMITTALS 

 
A. Product Data: For each type of product indicated. Include rated capacities, weights, 

operating characteristics, furnished specialties, and accessories. 

 
1. Technical data on all major components of all transfer switches and other products 

described in this section. Data is required for the transfer switch mechanism, control 

system, cabinet, and protective devices specifically listed for use with each transfer 

switch. Include steady state and fault current ratings, weights, operating characteristics, 

and furnished specialties and accessories. 

 
2. Single-Line Diagram: Show connections between transfer switch, bypass/isolation switch, 

power sources, and load; and show interlocking provisions for each combined transfer 

switch and bypass/isolation switch. 

 
B. Shop Drawings: Dimensioned plans, elevations, sections, and details showing minimum 

clearances, conductor entry provisions, gutter space, installed features and devices, and 

material lists for each switch specified. 

 
1. Dimensioned outline drawings of assembly, including elevations, sections, and details 

including minimal clearances, conductor entry provisions, gutter space, installed features 

and devices and material lists for each switch specified. 

 
2. Internal electrical wiring and control drawings. 

 
3. Interconnection wiring diagrams, showing recommended conduit runs and point-to-point 

terminal connections to generator set. 

 
4. Installation and mounting instructions, including information for proper installation of 

equipment to meet seismic requirements. 
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C. Manufacturer and Supplier Qualification Data 

 
1. The transfer switch manufacturer shall be certified to ISO 9001 International Quality 

Standard and shall have third party certification verifying quality assurance in 

design/development, production, installation, and service, in accordance with ISO 9001. 

2. The manufacturer of this equipment shall have produced similar equipment for a 

minimum period of 10 years. When requested, an acceptable list of installations with 

similar equipment shall be provided demonstrating compliance with this requirement. 

 
D. Operation and Maintenance Data: For each type of product to include in emergency, 

operation, and maintenance manuals. In addition to items specified in Division 01 Section 

"Operation and Maintenance Data," include the following: 

 
1. Features and operating sequences, both automatic and manual. 

2. List of all factory settings of relays, timers and protective devices; provide setting and 

calibration instructions where applicable. 

 
E. Warranty documents demonstrating compliance with the project’s contract requirements. 

 
1.4 QUALITY ASSURANCE 

 
A. Only approved bidders shall supply equipment provided under this contract. 

 
B. Manufacturer Qualifications: The equipment supplier shall maintain a service center capable 

of providing training, parts, maintenance and emergency repairs to equipment, including 

transfer switch generator sets and remote monitoring equipment (if applicable) at the site 

within a response period of less than (eight hours or appropriate time period designated for 

Project) from time of notification. 
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1. The transfer switch shall be serviced by technicians employed by, and specially trained 

and certified by, the generator set supplier and the supplier shall have a service 

organization that is factory-certified in both generator set and transfer switch service. 

The supplier shall maintain an inventory of critical replacement parts at the local service 

organization, and in service vehicles. The service organization shall be on call 24 hours 

per day, 365 days per year. 

2. Submit names, experience level, training certifications, and locations for technicians that 

will be responsible for servicing equipment at this site. 

3. The manufacturer shall maintain model and serial number records of each transfer switch 

provided for at least 20 years. 

 
C. Source Limitations: All transfer switches are to be obtained through one source from a single 

manufacturer. The generator set manufacturer shall warrant transfer switches to provide a 

single source of responsibility for products provided. 

 
D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 

70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked 

as suitable for use in emergency, legally required or optional standby use as appropriate for 

the connected load. 

 
E. The automatic transfer switch installation and application shall conform to the requirements of 

the following codes and standards: 

 
1. Transfer switches and enclosures shall be UL 1008 listed and labeled as suitable for use 

in emergency, legally required, and optional standby applications. 

2. CSA 282, Emergency Electrical Power Supply for Buildings, and CSA C22.2, No. 14-M91 

Industrial Control Equipment 

3. NFPA 70, National Electrical Code. Equipment shall be suitable for use in systems in 

compliance with Articles 700, 701 and 702. 

4. Comply with NEMA ICS 10-1993 AC Automatic Transfer Switches 

5. IBC 2006 – The transfer switch(es) shall be prototype-tested and third-party certified to 

comply with the requirements of IBC group III or IV, Category D/F. The equipment shall 

be shipped with the installation instructions necessary to attain installation compliance 

6. IEEE 446 – Recommended Practice for Emergency and Standby Power Systems for 

Commercial and Industrial Applications 

7. EN55011, Class B Radiated Emissions and Class B Conducted Emissions 

8. IEC 1000-4-5 (EN 61000-4-5); AC Surge Immunity 

9. IEC 1000-4-4 (EN 61000-4-4) Fast Transients Immunity 

10. IEC 1000-4-2 (EN 61000-4-2) Electrostatic Discharge Immunity 

11. IEC 1000-4-3 (EN 61000-4-3) Radiated Field Immunity 

12. IEC 1000-4-6 Conducted Field Immunity 

13. IEC 1000-4-11 Voltage Dip Immunity 

14. IEEE 62.41, AC Voltage Surge Immunity 

15. IEEE 62.45, AC Voltage Surge Testing 

F. Comply with NFPA 99 – Essential Electrical Systems for Healthcare Facilities 

 
G. Comply with NFPA 110 – Emergency and Standby Power Systems. The transfer switch shall 

meet all requirements for Level 1 systems, regardless of the actual circuit level. 
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H. The manufacturer shall warrant the material and workmanship of the transfer switch 

equipment for a minimum of one (1) year from registered commissioning and start-up, or 

eighteen (18) months from date of shipment. 

 
I. The warranty shall be comprehensive. No deductibles shall be allowed for travel time, service 

hours, repair parts cost, and etc. during the minimum noted warranty period described above. 

 
1.5 PROJECT CONDITIONS 

 
A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities 

occupied by Owner or others unless permitted under the following conditions and then only 

after arranging to provide temporary electrical service: 

 
1. Notify (Construction Manager) no fewer than 10 days in advance of proposed interruption 

of electrical service. 

2. Do not proceed with interruption of electrical service without Construction Manager 

written permission. 

3. Do not energize any new service or distribution equipment without notification and 

permission of the Owner. 

 
1.6 COORDINATION 

 
A. Size and location of concrete bases and anchor bolt inserts shall be coordinated. Concrete, 

reinforcement and formwork must meet the requirements specified in Division 03. See 

section "INSTALLATION" for additional information on installation 

B. If Project calls for bypass switch(es) mounted on a concrete base, the base must be 

designed to accommodate the requirements of the drawout mechanism (extension rails 

and/or wheeled carriage) of the bypass switch. 

 
PART 2 - PRODUCTS 

 

 
2.1 MANUFACTURERS 

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

following: 

 
1. Cummins Power Generation 

 
B. Equipment specifications for this Project are based on automatic transfer switches 

manufactured by Cummins Power Generation (Robby Severance, 405-820-6694). Switches 

manufactured by Russelectric or ASCO that meet the requirement of this specification are 

acceptable, if approved not less than two weeks before scheduled bid date. Proposals must 

include a line-by-line compliance statement based on this specification. 

 
C. Transfer switches utilizing molded case circuit breakers do not meet the requirements of this 

specification and will not be accepted. 
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2.2 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS 

 
A. Provide transfer switches in the number and ratings that are shown on the drawings. 1200A, 

4 Pole Switched Neutral, 277/480vac, Service Entrance with Ground Fault Protection, NEMA 

3R 

 
B. Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total 

system transfer. 

 
C. Fault-Current Closing and Withstand Ratings: UL 1008 WCR ratings must be specifically 

listed as meeting the requirements for use with protective devices at installation locations, 

under specified fault conditions. Withstand and closing ratings shall be based on use of the 

same set of contacts for the withstand test and the closing test. 

 
D. Solid-State Controls: All settings should be accurate to +/- 2% or better over an operating 

temperature range of - 40 to + 60 degrees C (- 40 to + 140 degrees F). 

 
E. Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage- 

surge withstand capability requirements when tested according to IEEE C62.41. 

Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1. 

 
F. Electrical Operation: Accomplished by a non-fused, momentarily energized solenoid or 

electric motor operator mechanism, mechanically and electrically interlocked in both 

directions (except that mechanical interlock is not required for closed transition switches). 

 
G. Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current 

between active power sources. 

 
1. Switches using molded-case switches or circuit breakers, or insulated case circuit 

breaker components are not acceptable. 

2. Transfer switches shall be double-throw and mechanically held in the Source 1 and 

Source 2 positions. 

3. Main switch contacts shall be high pressure silver alloy. Contact assemblies shall have 

arc chutes for positive arc extinguishing. Arc chutes shall have insulating covers to 

prevent inter-phase flashover. 

4. Contacts shall be operated by a high-speed electrical mechanism that causes contacts to 

open or close within three electrical cycles from signal. 

5. The transfer switch operation shall include the ability to switch to an open position (both 

sources disconnected) for the purpose of load shedding from the generator set. 

6. The power transfer mechanism shall include provisions for manual operation under load 

with the enclosure door closed. Manual operation may be electromechanical or 

mechanical, but must be coordinated with control function. 

7. Transfer switch shall be provided with flame retardant transparent covers to allow viewing 

of switch contact operation but prevent direct contact with components that could be 

operating at line voltage levels. 
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8. The transfer switch shall include the mechanical and control provisions necessary to 

allow the device to be field-configured for operating speed. Transfer switch operation 

with motor loads shall be as is recommended in NEMA MG1. 

a. Phase angle monitoring/timing equipment is not an acceptable substitute for this 

functionality 

9. Transfer switches designated on the drawings as “4-pole” shall be provided with a 

switched neutral pole switched which is switched simultaneously with phase poles. 

 
H. Control: Transfer switch control shall be capable of communicating with the genset control, 

other switches and remote programming devices over a high-speed network interface. 

 
I. Factory wiring: Transfer switch internal wiring shall be composed of pre-manufactured 

harnesses that are permanently marked for source and destination. Harnesses shall be 

connected to the control system by means of locking disconnect plug(s), to allow the control 

system to be easily disconnected and serviced without disconnecting power from the transfer 

switch mechanism 

 
J. Terminals: Terminals shall be pressure type and appropriate for all field wiring. Control wiring 

shall be equipped with suitable lugs, for connection to terminal strips. 

 
K. Enclosures: All enclosures shall be third-party certified for compliance to NEMA ICS 6 and UL 

508, unless otherwise indicated: 

 
1. The enclosure shall provide wire bend space in compliance to the latest version of 

NFPA70, regardless of the direction from which the conduit enters the enclosure. 

2. Exterior cabinet doors shall provide complete protection for the system’s internal 

components. Doors must have permanently mounted key-type latches. Bolted covers or 

doors are not acceptable. 

3. Transfer switches shall be provided in enclosures that are third party certified for their 

intended environment per NEMA requirements. 

a. Transfer switches that are installed outdoors or in any other uncontrolled environment 

shall be supplied with NEMA Type 4 or 4X (stainless steel) enclosures (IEC IP65). 

 
2.3 AUTOMATIC TRANSFER SWITCHES 

 
A. Comply with requirements for Level 1 equipment according to NFPA 110. 

 
B. Indicated current ratings: 

 
 

 
1. Refer to the Project drawings for specifications on the sizes and types of transfer switch 

equipment, withstand and closing ratings, number of poles, voltage and ampere ratings, 

enclosure type, and accessories. 

2. Main contacts shall be rated for 600 VAC minimum. 

3. Transfer switches shall be rated to carry 100% of rated current continuously in the 

enclosure supplied, in ambient temperatures of -40 to +60 degrees C (-40 to +140 
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degrees F), relative humidity up to 95% (non-condensing), and altitudes up to 10,000 feet 

(3000 meters). 

 
C. Manual Switch Operation: The power transfer mechanism shall include provisions for manual 

operation under load with the enclosure door closed. Manual operation may be 

electromechanical or mechanical, but must be coordinated with control function 

 
D. Control: Transfer switch control shall be provided with necessary equipment and software to 

communicate with the genset control, other transfer switches, remote annunciation 

equipment, and other devices over a high speed control network. 

 
E. Neutral Switching: Transfer switches designated on the drawings as 4-pole shall be provided 

with a switched neutral pole. The neutral pole shall be of the same construction and have the 

same ratings as the phase poles. All poles shall be switched simultaneously using a 

common crossbar. Substitute equipment using overlapping neutral contacts is not 

acceptable. 

 
F. Automatic Transfer Switch Control Features 

 
1. The transfer switch control system shall be configurable in the field for any operating 

voltage level up to 600 VAC. Voltage sensing shall be monitored based on the normal 

voltage at the site. Systems that utilize voltage monitoring based on standard voltage 

conditions that are not field configurable are not acceptable. 

2. All transfer switch sensing shall be configurable from an operator panel or from a 

Windows XP or later PC-based service tool. Designs utilizing DIP switches or other 

electromechanical devices are not acceptable. 

3. The transfer switch shall provide a relay contact signal prior to transfer or re-transfer. 

The time period before and after transfer shall be adjustable in a range of 0 to 60 

seconds. 

4. The control system shall be designed and prototype tested for operation in ambient 

temperatures from - 40 degrees C to + 60 degrees C (- 40 to +140 degrees F). It shall be 

designed and tested to comply with the requirements of the noted voltage and RFI/EMI 

standards. 

5. The control shall have optically isolated logic inputs, high isolation transformers for AC 

inputs and relays on all outputs, to provide optimum protection from line voltage surges, 

RFI and EMI. 

 
G. Transfer Switch Control Panel: The transfer switch shall have a microprocessor-based control 

with a sealed membrane panel incorporating pushbuttons for operator-controlled functions, 

and LED lamps for system status indicators. The panel shall also include an alphanumeric 

display for detailed system information. Panel display and indicating lamps shall include 

permanent labels. 

 
1. The indicator panel LEDs shall display: 

a. Which source the load is connected to (Source 1 or Source 2) 

b. Which source or sources are available 

c. When switch is not set for automatic operation, the control is disabled or the bypass 

switch is in use 
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d. When the switch is in test/exercise mode 

2. The indicator shall have pushbuttons that allow the operator to activate the following 

functions: 

a. Activate pre-programmed test sequence 

b. Override programmed delays, and immediately go to the next operation 

c. Reset the control by clearing any faults 

d. Test all of the LEDs by lighting them simultaneously 

3. The alphanumeric digital display shall be vacuum fluorescent-type, clearly visible in both 

bright sunlight and no-light conditions over an angle of 120 degrees, and shall display the 

following: 

a. AC voltage for all phases, normal and emergency 

b. Source status: connected or not connected. 

c. Load data, including voltage, AC current, frequency, KW, KVA, and power factor. 

4. The display panel shall be password-protected, and allow the operator to view and make 

adjustments: 

a. Set nominal voltage and frequency for the transfer switch 

b. Adjust voltage and frequency sensor operation set points 

c. Set up time clock functions 

d. Set up load sequence functions 

e. Enable or disable control functions including program transition 

f. View real-time clock data, operation log (hours connected, times transferred, failures) 

and service history 

 
H. Control Functions: Functions managed by the control shall include: 

 
1. Software adjustable time delays: 

a. Engine start (prevents nuisance genset starts in the event of momentary power 

fluctuation): 0 to 120 seconds (default 3 sec) 

b. Transfer normal to emergency (allows genset to stabilize before load is transferred): 

0 to 120 seconds (default 3 sec) 

c. Re-transfer emergency to normal (allows utility to stabilize before load is transferred 

from genset): 0 to 30 minutes (default 3 sec) 

d. Engine cooldown: 0 to 30 minutes (default 10 min) 

e. Programmed transition: 0 to 60 seconds (default 3 sec) 

2. Undervoltage sensing: three-phase normal, three-phase emergency source. 

a. Pickup: 85 to 98% of nominal voltage (default 90%) 

b. Dropout: 75 to 98% of nominal voltage (default 90%) 

c. Dropout time delay: 0.1 to 1.0 seconds (default 0.5 sec) 

d. Accurate to within +/- 2% of nominal voltage 

3. Over-voltage sensing: three-phase normal, three-phase emergency source. 

a. Pickup: 95 to 99% of dropout setting (default 95%) 

b. Dropout: 105 to 135% of nominal voltage (default 110%) 

c. Dropout time delay: 0.5 to 120 seconds (default 3 sec) 

d. Accurate to within +/- 2% of nominal voltage 

4. Over/under frequency sensing: 

a. Pickup: +/- 5 to +/-20% of nominal frequency (default 10%) 

b. Dropout: +/-1% beyond pickup (default 1%) 

c. Dropout time delay: 0.1 to 15.0 seconds (default 5 sec) 
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d. Accurate to within +/- 0.05 Hz 

5. Voltage imbalance sensing: 

a. Dropout: 2 to 10% (default 4%) 

b. Pickup: 90% of dropout 

c. Time delay: 2.0 to 20 seconds (default 5 sec) 

6. Phase rotation sensing: 

a. Time delay: 100 msec 

7. Loss of single-phase detection: 

 
I. Control features shall include: 

 
1. Programmable genset exerciser: A field-programmable control shall periodically start and 

run the generator with or without transferring the load for a preset time period, then re- 

transfer and shut down the generator after a preset cool-down period. 

2. In event of a loss of power to the control, all control settings, real-time clock setting and 

the engine start-time delay setting will be retained. 

3. The system continuously logs information including the number of hours each source has 

been connected to the load, the number of times transferred, and the total number of 

times each source has failed. An event recorder stores information, including time and 

date-stamp, for up to 50 events. 

 
J. Control Interface 

 
1. Provide one set Form C auxiliary contacts on both sides, operated by transfer switch 

position, rated 10 amps 250 VAC. 

2. The transfer switch shall be provided with a network communication card, and configured 

to allow network-based communication with the transfer switch and other network system 

components, including the generator set(s) provided for the Project. 

3. Unassigned Auxiliary Contacts: Two normally open, 1-pole, double-throw contacts for 

each switch position, rated 10A at 240 VAC. 

 
K. Engine Starting Contacts 

 
1. One isolated and normally closed pair of contacts rated 10A at 32 VDC minimum. 

 
2.4 REMOTE ANNUNCIATOR SYSTEM 

 
A. Functional Description: Remote annunciator panel shall annunciate conditions for indicated 

transfer switches. Annunciation shall include the following: 

 
1. Sources available, as defined by actual pickup and dropout settings of transfer-switch 

controls. 

2. Switch position. 

3. Switch in test mode. 

4. Failure of communication link. 

 
B. Annunciator Panel: LED-lamp type with audible signal and silencing switch. 
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1. Indicating Lights: Grouped for each transfer switch monitored. 

2. Label each group, indicating transfer switch it monitors, location of switch, and identity of 

load it serves. 

3. Switch in test mode. 

4. Lamp Test: Push-to-test or lamp-test switch on front panel. 

 
C. Malfunction of annunciator or communication link shall not affect functions of automatic 

transfer switch. In the event of failure of communication link, automatic transfer switch 

automatically reverts to stand-alone, self-contained operation. 

 
D. Automatic transfer-switch sensing, controlling, or operating function shall not depend on 

remote panel for proper operation. The remote annunciation system shall not prevent transfer 

to the alternate source when the primary power source fails, nor prevent return to the primary 

source if the alternate source fails 

 
 
 

PART 3 - EXECUTION 

 

 
3.1 INSTALLATION 

 
A. Design each fastener and support to carry load indicated by seismic requirements and 

according to seismic-restraint details. See Division 26 Section "Vibration and Seismic 

Controls for Electrical Systems." 

 
B. Floor-Mounting Switch: Anchor to floor by bolting. 

 
1. Floor-mounted transfer switches (except drawout switches supported by wheeled 

carriages, which must be rolled out at floor level) shall be mounted on concrete bases 

complying with the following requirements: 

a. Concrete Bases: 4 inches (100 mm) high, reinforced, with chamfered edges. Extend 

base no more than 4 inches (100 mm) in all directions beyond the maximum 

dimensions of switch, unless otherwise indicated or unless required for seismic 

support. Construct concrete bases according to Division 26 Section "Hangers and 

Supports for Electrical Systems." 

 
C. Annunciator Panel Mounting: Flush in wall, unless otherwise indicated. 

 
D. Identify components according to Division 26 Section "Identification for Electrical Systems." 

 
E. Set field-adjustable intervals and delays, relays, and engine exerciser clock. 

 
F. Provide certification of IBC Seismic compliance 

 
3.2 CONNECTIONS 
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A. Wiring to Remote Components: Match type and number of cables and conductors to control 

and communication requirements of transfer switches as recommended by manufacturer. 

Increase raceway sizes at no additional cost to Owner if necessary to accommodate required 

wiring. 

 
B. Field control connections shall be made on a common terminal block that is clearly and 

permanently labeled. 

 
C. Transfer switch shall be provided with AL/CU mechanical lugs sized to accept the full output 

rating of the switch. Lugs shall be suitable for the number and size of conductors shown on 

the drawings. 

 
D. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 

Systems." 

 
E. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 

and Cables." 

 
3.3 SOURCE QUALITY CONTROL 

 
A. Prior to shipping, factory shall test and inspect components, assembled switches, and 

associated equipment to ensure proper operation. 

 
B. Factory shall check transfer time and voltage, frequency, and time-delay settings for 

compliance with specified requirements. 

 
C. Factory shall perform dielectric strength test complying with NEMA ICS 1. 

 
3.4 FIELD QUALITY CONTROL 

 
A. Manufacturer's Field Service: The supplier of the transfer switch(es) and associated 

equipment shall inspect, test, and adjust components, assemblies, and equipment 

installations, including connections, and report results in writing. 

 
B. Manufacturer’s representative shall perform tests and inspections and prepare test reports. 

 
 
 

C. After installing equipment and after electrical circuitry has been energized, installer shall test 

for compliance with requirements. 

 
1. Perform recommended installation tests as recommended in manufacturer’s installation 

and service manuals. 

2. After energizing circuits, demonstrate interlocking sequence and operational function for 

each switch. 

a. Simulate power failures of normal source to automatic transfer switches and of 

emergency source with normal source available. 

b. Verify time-delay settings. 
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c. Verify that the transfer switch is accurately metering AC voltage and current. 

d. Test bypass/isolation unit functional modes and related automatic transfer-switch 

operations. 

e. Verify proper sequence and correct timing of automatic engine starting, transfer time 

delay, retransfer time delay on restoration of normal power, and engine cool-down 

and shutdown. 

 
3.5 DEMONSTRATION 

 
A. After generator set installation, the generator and transfer switch supplier shall conduct a 

complete operation, basic maintenance, and emergency service seminar covering generator 

set and transfer switch equipment, for up to 10 people employed by the Owner. 

 
1. The seminar shall include instruction on operation of the transfer equipment, normal 

testing and exercise, adjustments to the control system, use of the PC based service and 

maintenance tools provided under this contract, and emergency operation procedures. 

2. The class shall include practical operation with the installed equipment. 

 
3.6 SERVICE AND SUPPORT 

 
A. The manufacturer shall supply the Service Provider with a complete set of the service and 

maintenance software required to support the product. The software shall be provided at a 

training class attended by the user, to qualify the user in proper use of the software. The 

software shall have the following features and capabilities: 

1. The software shall allow adjustment of all functions described herein, adjustment of 

operating levels of all protective functions, and programming of all optional functions in 

the controller. Adjustments shall be possible over modem from a facility that is remote 

from the generator set. 

2. The software shall be capable of storing and displaying data for any function monitored 

by the generator set control. This data shall be available in common file formats, and on 

graphical “strip chart” displays. 

3. The software shall automatically record all control operations and adjustments performed 

by any operator or software user, for tracking of changes to the control. 
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4. The software shall display all warning, shutdown, and status changes programmed into 

transfer switch controller. For each event, the control shall provide information on the 

nature of the event, when it last occurred, and how many times it has occurred. 
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SECTION 321623
SIDEWALKS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Concrete sidewalks.

1.02 REFERENCE STANDARDS

A. ACI PRC-305 - Guide to Hot Weather Concreting; 2020.

B. ACI PRC-306 - Guide to Cold Weather Concreting; 2016.

C. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete; 2018a.

D. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2020.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:
1. Concrete: Provide data on admixtures.

1.04 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 PRC-305 and ACI PRC-306 when concreting during hot and cold
weather, respectively.

PART 2 PRODUCTS

2.01 CONCRETE ​SIDEWALKS ​

A. Gravel Subbase:  Thickness as indicated on drawings.

B. Concrete Forms:  Wood.

C. Concrete Materials: Comply with ASTM C94/C94M.

D. Aggregate: Pit Run, washed, 3/8 inch (1 cm) stone; free of shale, clay, friable material and debris.

E. Reinforcement:
1. Steel Welded Wire Reinforcement:  ASTM A1064/A1064M, plain type, flat sheets, unfinished.

F. Joint Filler:  Preformed expansion, with a thickness of 1/2 inch.

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.

3.03 CONCRETE SIDEWALK INSTALLATION

A. 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.

B. Reinforcement:
1. Place wire-mesh reinforcement mid-height of forms.
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C. Placement:
1. Place concrete in a single lift.
2. Consolidate concrete by tamping and spading.
3. Install work in accordance with ​Municipality of Norman, Oklahoma Public Works ​.

D. Joints:
1. Spacing: Provide scored joints every 5'-0" on center unless otherwise shown.
2. Provide keyed joints as indicated.
3. Filler height equal to the full depth of the finished concrete.

E. Finishing:
1. Sidewalk Paving:  Light broom, texture perpendicular to direction of travel with troweled and

radiused edge, 1/4 inch radius.

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 323119
DECORATIVE METAL FENCES AND GATES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Decorative Prefinished Architectural Steel Fence and Gate SysteM - finish to be Dark bronze -
submit for ap

1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete.

1.03 REFERENCE STANDARDS

A. ASTM F2408 - Standard Specification for Ornamental Fences Employing Galvanized Steel Tubular
Pickets; 2016.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to start of work of this
section; require attendance by affected installers.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Submit 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.

C. Shop Drawings:
1. Provide submittal drawings depicting layout of fence location with field dimensions, location of

gates and opening sizes, elevation of fences and gates, details of attachments and footing
details, as required.

2. Indicate plan layout, spacing of components, post foundation dimensions, hardware
anchorage, gates, and schedule of components.

3. Provide submittal drawings depicting layout of fence location with field dimensions, location of
gates and opening sizes, elevation of fences and gates, details of attachments and footing
details, as required. Verify by field measurements that actual field dimensions and layout
shown on submittal drawings accurately reflect customer installation requirements, and existing
structures.

4. Manufacturer material certification shall conform to current ASTM or other applicable
specifications and shall be made available upon request.

D. Manufacturer's Warranty. Submit standard Warranty Descriptions for review by the Architect. Refer
1.08 Warranty below.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum five years documented experience.

B. Installer Qualifications: Experienced with type of construction involved and materials and techniques
specified and approved by fence manufacturer.

1.07 DELIVERY, STORAGE AND HANDLING

A. Upon delivery, Contractor shall confirm materials were delivered undamaged and items necessary
for installation are present on site. Contractor shall report discrepancies to Manufacturer at the time
they are identified, prior to beginning installation work.

B. Prior to and during installation process protect finished metal surfaces with wrapping or strippable
coating. Do not use adhesive papers or sprayed coatings that may bond to metal when exposed to
sunlight or weather.

C. Materials shall be securely stored to protect against accidental damage, vandalism and theft in a
manner that provides proper ventilation, drainage and protection from anticipated weather



Issued for Bidding
February 16, 2024

City of Norman City Hall Generator
Replacement

323119 - 2  Decorative Metal Fences and Gates 

conditions.

D. Product shall be handled in a manner to preserve integrity of finish coating as well as form and
function of each fence component.

E. Store materials in a manner to ensure proper ventilation and drainage. Protect against damage,
weather, vandalism and theft.

1.08 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

C. Note: Structural components (i.e. posts, rails, infill pickets) shall be warrantied for fifteen (15) years
within specified limitations as described within Manufacturer Master Warranty Statement.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Decorative Metal Fences and Gates:
1. Basteel Perimeter Systems - Bennington - refer plans. https://www.basteel.com/architectural-

fencing/bennington/
a. BASTEEL Perimeter Systems, 1400 Magnolia Avenue, Frankfort, Indiana 46041,

1-866-369-8335, see http://www.basteel.com/
2. Substitutions:  See Section 016000 - Product Requirements.

2.02 MECHANICALLY FASTENED STEEL FENCE

A. Provide fence meeting requirements for Industrial class as defined by ASTM F2408.

B. Fence Panels: Mechanically fastened with internal reinforcement and tamperproof fasteners - refer
to the plans for configuration and Basis of Design.Horizontal pickets, roll formed and interlocking.
1. Infill pickets 5 inches in width shall be liquid color-coated and then roll formed from minimum

0.017-inchthick full-hard 80,000 psi minimum yield strength steel in accordance with ASTM
A653:
a. Protective coatings shall consist of a hot dip galvanized zinc G-90 under coat; then a two-

coat, thermocured paint system consisting of a primer bottom coat and a fluoropolymer top
coat.Fluoropolymer top coat shall contain not less than 70 percent polyvinylidene
difluoride by weight (e.g.Kynar 500 ® PVDF resin-based coating) complying with physical
properties and coating performance requirements of AAMA 621.

b. Top coat protection shall meet minimum performance requirements of South Florida
outdoor exposure of 45° with a color retention of less than five (5) units color change per
ASTM D2244 and a chalk resistance rating of no less than eight (8) per ASTM D4214.

2. Roll formed C-channel rails and brackets shall be 14 gage ASTM A653 high strength 50,000
minimum psi yield strength steel.

3. Standard square posts shall conform to ASTM A500
a. Size to accommodate height / spacing noted on plans.

C. All Materials to be galvanized to G90 specifications and a thermo-cured paint system with an
organic fluoropolymer (KYNAR 500) top coat.

D. ALL exposed fasteners and accessories to be 302 stainless steel.

2.03 SPECIALTY HARDWARE

A. Gates: Double Swing Infinity Gates by Basteel - https://www.basteel.com/infinity-gates/infinity-
double-swing/ - and shall be provided with the following mfg. standard heavy duty hardware:
1. Refer to Manufacturer Installation Instructions and Specifications. Refer to plans for

configuration and location.Provide all mfg. standard hardware per mfg. recommendations and
per the plans.
a. Hinges:  Finished to match fence components.

1) Closing: ​​Self ​​.
2) Mechanism:  Spring.
3) Material: ​​Steel ​​.
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4) Mounting: ​​Flush ​​.
5) Brackets:  Round.
6) Bearings: ​​Heavy Duty ​​.

b. Latches:  Finished to match fence components.
1) Mechanism:  Gravity.
2) Locking:  Mechanical.
3) Material:  Steel.
4) Mounting:  Center.
5) Brackets:  Round.

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 The McKinney Partnership
Architects, P.C. of unsatisfactory preparation before proceeding.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. New installations shall be laid out by contractor in accordance with information provided by
Architect. Verify field measurements, surfaces, substrates and conditions are as required and ready
to receive Work.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Contractor shall consult with local jurisdictional authorities regarding specific utility locate
requirements. Contractor shall arrange for local underground utility locate service to identify and
locate potential belowgrade utility hazards such as electric, gas, water, sewer, telecommunications
and similar infrastructure prior to commencing clearing, digging, excavating or fence installation
work.

C. Contractor shall install fencing in accordance with Manufacturer Installation Instructions and
approved shop drawings. Fence posts shall be located and spaced in accordance with Manufacturer
drawings. Posts shall be set in suitable concrete footers designed and constructed for structural
integrity in specific application.

D. Space gate posts according to the manufacturers' drawings, dependent on standard out-to-out gate
leaf dimensions and gate hardware selected.
1. Base type and quantity of gate hinges on the application, weight, height, and number of gate

cycles.
2. Identify the necessary hardware required for the application on the manufacturer's gate

drawings.
3. Provide gate hardware by the manufacturer of the gate and install in compliance with

manufacturer's recommendations.

E. Fence installation may require limited cutting or drilling to accommodate slight variations in field
measurements and normal construction tolerances. Contractor shall take reasonable precautions to
make sure exposed metal surfaces are properly sealed from environment, as described below:
1. Carefully inspect fence and metal components during installation.
2. Remove metal shavings from drilling or cutting of posts or metal fence components.
3. Where drilling or cutting was determined to be necessary, clean metal surfaces and apply two

(2) coats of zinc-rich metal primer to thoroughly cover each cut edge or hole drilled during
installation processes.Allow each coat to dry thoroughly.

4. Apply two (2) thin coats of Manufacturer-supplied custom touch-up paint to such locations.
Allow each coat to dry thoroughly.

5. Inspect work and verify each drilled or cut metal surface was properly treated, as described
above.
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6. NOTE: Failure to properly clean, prime and finish paint exposed surfaces as described in steps
above shall void Manufacturer Warranty.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch.

B. Maximum Offset From Indicated Position:  1 inch.

C. Minimum Distance from Property Line:  6 inches.

3.05 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Layout:  Verify that fence installation markings are accurate to design, paying attention to gate
locations, underground utilities, and property lines.

C. Post Settings:  Randomly inspect three locations against design for:
1. Hole diameter.
2. Hole depth.
3. Hole spacing.

D. Fence Height:  Randomly measure fence height at three locations or at areas that appear out of
compliance with design.

E. Gates:  Inspect for level, plumb, and alignment.

F. Workmanship: Verify neat installation free of defects.

G. Contractor shall correct deficiencies in Product and Installation found to be out of compliance with
Contract Documents.

3.06 CLEANING

A. Leave immediate work area neat at end of work day.

B. Clean jobsite of excess materials; scatter excess material from post hole excavations uniformly
away from posts. Remove excess material if required.

C. Clean fence with mild household detergent and clean water rinse well.

D. Remove mortar from exposed posts and other fencing material using a 10 percent solution of
muriatic acid followed immediately by several rinses with clean water.

E. Touch up scratched surfaces using materials recommended by manufacturer. Match touched-up
paint color to factory-applied finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 017800 - Closeout Submittals, for closeout submittals.

3.08 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair, or replace damaged products before Date of Substantial Completion.

END OF SECTION




