
KANSAS CITY KANSAS PUBLIC SCHOOLS / USD 500 
PURCHASING OFFICE | 2010 N. 59TH STREET | ROOM 370 \ KANSAS CITY, KS 66104 

WEB SITE: WWW.KCKPS.ORG/PURCHASING 

Kansas City Kansas Public Schools will receive sealed bids, on this form at the Purchasing Office, 2010 N. 
59th Street, Room 370, Kansas City, KS 66104 until 2:00 PM., October 18th , 2022, at which time bids 
received will be publicly opened and read, all in accordance with bid instructions, specifications and/or bid 
conditions attached hereto or as shown below. 

Pre-Bid Walk through Date: October 6th, 2022 
Time: 1:00 PM 

Contractor Walk through Location: Facilities Department  
2220 N. 59th Street, Ste 229 
Kansas City, KS 66104 

Contact/Technical Contact: 
Brian Hernandez, Assistant of Purchasing | (913) 279-2270 | eMail: brian.hernandez@kckps.org 

BID INSTRUCTIONS: 

FAXED BIDS WILL NOT BE ACCEPTED / EMAILED BIDS WILL NOT BE ACCEPTED. 

Per attached specifications listed in this invitation to bid. Bidders must specify unit price on 
services/rates/deliverables on the Bid Form or bid may be determined to be non- 
responsive. 

• Pricing shall be FOB Kansas City, KS (All freight and fuel charges must be included in the bid

price).

• Award will be to ONE contractor.

• The District reserves the right to reject any or all bids, to waive any informalities, irregularities

or technical defects in bids, and unless otherwise specified by the District to accept any item

or groups of items in the bid, as may be in the best interest of the District.

• Time (days, weeks, etc.) required for delivery is a significant consideration with respect to this

award process. The time required for delivery must be indicated in the space provided or

your bid may be found non-responsive and may not be considered.

• Bid shall include copies of pertinent warranty information pertaining to the product or service

offered. The bidder agrees that equipment furnished under any resultant purchase order
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issued by Kansas City Kansas Public Schools shall be covered by commercial 

warranties the contractor gives to any customer for such supplies. All warranty 

information and certificates shall be furnished and become the property of the District 

upon delivery and acceptance of said items and/or the contractor must honor services 

and all rights and remedies stated in the warranties. 

• All items are new manufacture unless otherwise specifically stated in this bid.

• All products must have passed the first line quality standard as set by the

manufacturer and no seconds, blemished articles or items having defective

workmanship are included.

• Bid may not be considered if a service charge, minimum dollar or minimum quantity

order is applied.

• The outcome of this bid will be posted on the District’s

Purchasing site www.kckps.org/purchasing under Awards Section and will 

include a bid tabulation/summary. 

• Bidder shall acknowledge all addenda for this bid and include the form

acknowledgements with their bid.

See Attachment B for Additional Terms & Conditions 

http://www.kckps.org/purchasing


USD 500 STANDARD TERMS AND CONDITIONS 

1. SCOPE: The following terms and conditions shall prevail unless otherwise modified by U.S.D. 500 within this bid document.

U.S.D. 500 reserves the right to reject any bid which takes exception to these terms and conditions.

2. DEFINITIONS AS USED HEREIN:

a. The term “bid request” means a solicitation of a formal sealed bid.

b. The term “bid” means the price offered by the bidder.

c. The term “bidder” means the offeror or vendor.

d. The term “U.S.D. 500” means Unified School District No. 500.

e. The term “Board of Education” or “BOE” means the governing body of Unified School District No.500

3. COMPLETING BID:  Bids must be submitted ONLY on the form provided in this bid document.  All information must be legible.
Any and all corrections and /or erasures must be initialed.  Each bid sheet must be signed by the authorized bidder and
required information must be provided.

4. CONFIDENTIALITY OF BID INFORMATION:  Each bid must be sealed and submitted in or under cover of the enclosed envelope
to provide confidentiality of the bid information prior to the bid opening.  Supporting documents and/or descriptive literature
may be submitted with the bid or in a separate envelope marked “Literature for Bid (Number).”  Do NOT indicate bid prices on
literature.  All bids and supporting bid documents become public information after the bid opening and are available for
inspection by the general public in accordance with the Kansas Open Records Act.

5. ACCURACY OF BID:  Each bid is publicly opened and is made part of the public record of U.S.D. 500.  Therefore, it is necessary
that any and all information presented is accurate and/or will be that by which the bidder will complete the contract.  If there
is a discrepancy between the unit price and extended total, the unit price will prevail.

6. SUBMISSION OF BID:  Bids are to be sealed and submitted to the Purchasing Department Office, 2010 North 59th Street, Room
370, Kansas City, Kansas, 66104, prior to the date and time indicated on the cover sheet.

7. ADDENDA: All changes in connection with this bid will be issued by the Purchasing Office in the form of a written addendum.
Signed acknowledgement of receipt of each addendum must be submitted with the bid.

8. LATE BIDS AND MODIFICATION OR WITHDRAWALS: Bids received after the deadline designated in this bid document shall
not be considered and shall be returned unopened.

9. BIDS BINDING: All bids submitted shall be binding upon the bidder if accepted by U.S.D. 500 within sixty (60) calendar days
after the bid opening.

10. EQUIVALENT BIDS: When brand or trade names are used in the bid invitation, it is for the purpose of item identification and to
establish standards for quality, style and features. Bids on equivalent items of substantially the same quality, style and features
are invited unless items are marked “No Substitute.”  Equivalent bids must be accompanied by descriptive literature and/ or
samples may be required and shall be supplied at no charge to the school district.

11. NEW MATERIALS, SUPPLIES AND EQUIPMENT: Unless otherwise specified, all materials, supplies or equipment offered by a
bidder shall be new, unused, of recent manufacture, first class in every respect, and suitable for their intended purpose.  All
equipment shall be assembled and fully serviced, ready for operation when delivered.

12. WARRANTY:  Supplies or services furnished as a result of this bid shall be covered by the most favorable commercial
warranties, expressed or implied, that the bidder and/or manufacturer gives to any customer.  The rights and remedies
provided herein are in addition to and do not limit any rights afforded to U.S.D. 500 by any other clause of this bid reserves
the right to request from bidders a separate manufacturer certification of all statements made in the Proposal.

13. METHOD OF AWARD AND NOTIFICATION: Bids will be analyzed and the award made to the lowest and best, responsive and
responsible bidder(s) whose bid conforms to the specifications and whose bid is considered to be the best value in the opinion
of U.S.D. 500.

14. U.S.D. 500 reserves the right to reject any or all bids and any part of a bid: to waive informalities, technical defects, and minor
irregularities in bids received: and to award the bid on an item by item basis by specified groups of items or to consider bids
submitted on an “all or nothing “basis if the bid is clearly designed as such or when it is determined to be in the best interest
of U.S.D. 500.

15. The signed bid shall be considered an offer on the part of the bidder: such offer shall be deemed accepted upon the issuance
by U.S.D. 500 of a Purchase Order or other contractual document.

16. DELIVERY TERMS: All deliveries shall be F.O.B. Destination and all freight charges shall be included in the bid price.
17. DAMAGED AND/OR LATE SHIPMENTS: U.S.D 500 has no obligation to accept damaged shipments and reserves the right to

return at the vendor’s expense damaged merchandise even though the damage was not apparent or discovered until after
receipt of the items.  The Vendor is responsible to notify U.S.D. 500 Purchasing Office of any late or delayed shipments.  U.S.D.
500 reserves the right to cancel all or any part of an order if the shipment is not made as promised.

18. CREDIT TERMS: Bidder shall indicate all discounts for full and/or prompt payment.  Discounts shall be considered as a cost
factor in the determination of award, except discounts offered for payment within less than ten (10) calendar days.  Discounts
offered shall be computed from date of receipt of correct invoice or receipt and acceptance of products, whichever is later.



19. SELLER'S INVOICE: Invoices shall be prepared and submitted in duplicate to address shown on the Purchase Order.  Invoices
shall contain the following information: Purchase Order number, contract number, item number, description of supplies or
services, sizes, unit of measure, quantity, unit price and extended totals.

20. TAX EXEMPT: U.S.D. 500 is exempt from Federal, State and local taxes by KS-FZLEKBLQ.  Sites of all transactions under the
order(s) that shall be derived from this bid request shall be deemed to have been accomplished within the State of Kansas.

21. SAFETY: All practices, materials, supplies and equipment shall comply with the federal Occupational Safety and Health Act, as
well as any pertinent Federal, State and/or local safety or environmental codes.

22. DISCLAIMER OR LIABILITY: U.S.D. 500 will not hold harmless or indemnify any bidder for any liability whatsoever.
23. TERMINATION RIGHTS:  KCKPS shall have the right to terminate/cancel the Agreement for its convenience and without

penalty upon thirty (30) days prior written notice to the contractor.
24. HOLD HARMLESS: The contractor agrees to protect, defend, indemnify and hold the Board of Education, its officers,

employees and agents fee and harmless from and against any and all losses, penalties, damages, settlements, costs, charges,
professional fees or other expenses or liabilities or every kind and character arising out of or relating to any and all claims,
liens, demands, obligations, actions, proceedings or causes of action of every kind and character in connection with or arising
directly or indirectly out of this agreement and/or the performance hereof.  Without limiting the generality of the foregoing,
any and all such claims, etc., relating to personal injury, infringement of any patent trademark, copyright (or application for any
thereof) or of any other tangible or intangible personal or property right, or actual or alleged violation of any applicable
statute, ordinance, administrative order, rule or regulation, or decree of any court, shall be included in the indemnity
hereunder. The contractor further agrees to investigate, handle, respond to, provide defense for and defend any such claims,
etc., at his/her sole expense and agrees to bear all other costs and expenses related thereto, even if such claim is groundless,
false or fraudulent.
NO MUTUAL INDEMNIFICATION:
K.S.A.72-8201a: Contracts; indemnification or hold harmless provisions, void.

(a) It is the public policy of the state of Kansas that all contracts entered into by the board of education of a school
district, or any officers or employees thereof acting on behalf of the board, provide that the school district and board of 
education shall be responsible solely for the district's or board's actions or failure to act under a contract. 

(b) The board of education of a school district or any officers or employees thereof acting on behalf of the board shall not
have the authority to enter into a contract under which the school district or board agrees to, or is required to, indemnify or 
hold harmless against damages, injury or death resulting from the actions or failure to act on the part of any party to a 
contract other than the board or district. 

(c) The provisions of any contract entered into in violation of this section shall be contrary to the public policy of the state
of Kansas and shall be void and unenforceable. 

25. INSURANCE: Upon receipt of award, Contractor shall provide Certificate of Insurance as required within three (3) days after
notification issued by the Purchasing Department.
A. The following general insurance requirements apply to any and all work under this contract by all Contractors and

subcontractors of any tier.
(1) Any and all insurance required by this contract with each and any and all insurance required by this contract shall be

maintained during the entire length of this contract, including any extensions thereto, and until all work has been

completed to the satisfaction of the Kansas City Kansas Public Schools.  Any and all insurance must be on an

occurrence basis.

(2) No Contractor or subcontractor shall commence work under a contract until all insurance requirements contained

within the solicitation have been complied with and until evidence of all insurance requirements in each and every

contract with each and every subcontractor of any tier and shall require the same to comply with all such

requirements.

(3) The Kansas City Kansas Public Schools shall be covered as an Additional Insured under any and all insurance

required by this contract.  Confirmation of this shall appear on all certificates of insurance and on any and all

applicable policies.  The title of the awarded contract shall also appear on any and all applicable policies.

(4) The Kansas City Kansas Public Schools shall be given no less than thirty (30) days’ written notice of cancellation.  The

Kansas City Kansas Public Schools shall be given not less than thirty (30) days’ prior written notice of material

changes of any insurance required under this contract.  The Kansas City Kansas Public Schools shall be given written

notice of renewal of coverage not less than thirty (30) days prior to the expiration of any particular policy.

(5) Each and every agent shall warrant when signing the certificate of insurance that he is acting as an authorized

representative on behalf of the companies affording insurance coverage under the contract and that he is licensed

by the State of Kansas to conduct insurance business in the State of Kansas and that the companies affording

insurance coverage are currently licensed by the State of Kansas and are currently in good standing with the

Commissioner of Insurance for the State of Kansas.



(6) Any and all companies providing insurance required by this contract shall meet the minimum financial security

requirements as set forth below.  The rating for each company must be indicated on the certificate of insurance.

For all contracts, regardless of risk, companies providing insurance under this contract must have a current:
(a) Best’s Rating not less than A, and

(b) Best’s Financial Size Category not less than Class VII

(7) In the event the Contractor neglects, refuses, or fails to provide insurance required by the contract documents, or if

such insurance is canceled for any reason, Kansas City Kansas Public Schools shall have the right, but not the duty,

to procure the same, and the cost thereof shall be deducted from monies then due or thereafter to become due to

the Contractor or Kansas City Kansas Public Schools shall have the right to cancel the contract.

B. Worker’s Compensation and Employer’s Liability Insurance
The Contractor shall procure and maintain Worker’s Compensation and Employer’s Liability Insurance in the following
limits.  Such insurance is to cover each and every employee who is or may be engaged in work under this contract.

Worker’s Compensation.....................................................................................................................................Statutory 
Employer’s Liability 

Bodily Injury by Accident .........................................................................................................................$1,000,000 each accident 
Bodily Injury by Disease ...........................................................................................................................$1,000,000 each employee 
Bodily Injury by Disease ...........................................................................................................................$1,000,000 policy limit 

C. Comprehensive General Liability Insurance
The Contractor shall procure and maintain Comprehensive Insurance in an amount not less than $1,000,000 for bodily
injury and property damage combined single limit.  The following specific extensions of coverage shall be provided and
indicated on the certificate of insurance:
(1) Comprehensive Form

(2) Contractual Insurance

(3) Personal Injury

(4) Broad Form Property Damage

(5) Premises – Operations

(6) Completed Operations

This coverage shall cover the use of all equipment, hoists, and vehicles on the site(s) not covered by Automobile Liability
under this contract.  Policy coverage must be on an occurrence basis.

D. Automobile Liability Insurance
The Contractor shall procure and maintain Automobile Liability Insurance in an amount not less than $1,000,000 for
bodily injury and property damage combined single limit.  The following extensions of coverage shall be provided and
indicated on the certificate of insurance.

(1) Comprehensive Form

(2) Owned, Hired, Leased and non-owned vehicles

If the Contractor does not own any vehicles in the corporate name, non-owned vehicles coverage shall apply and must 
be endorsed on either the Contractor’s personal automobile policy or the Comprehensive General Liability coverage 
required under this contract.  

E. Commercial Crime insurance (when applicable)
The Contractor shall procure and maintain Commercial Crime/Fidelity insurance in an amount not less than
$1,000,000.00, including coverage for theft or loss of KCKPS property.

26. LAW GOVERNING: All contractual agreements shall be subject to, governed by, and construed according to the laws of the
State of Kansas.

27. ANTI-DISCRIMINATION CLAUSE: No bidder on this request shall in any way, directly or indirectly, discriminate against any
person because of age, race, color handicap, sex, national origin, or religious creed.

28. BID BOND/PERFORMANCE BOND (Applicable to Construction/Remodel/Repair Projects, Unless Waived by the District)
A. Each proposal must be accompanied by a certified or cashier’s check, or a bid bond in the amount of five percent (5%) of

the contractor’s total bid.

B. A Performance Bond and a Material and Labor Payment Bond in amounts equal to one hundred percent (100%) of the

contract price shall be furnished by the successful bidder.  Bonds shall be issued by a surety acceptable to the Board.

29. DISQUALIFICATION:
A. The Director of Purchasing may, at her/his sole discretion, disqualify a bidder for one or any combination of the

following reasons:

1. Bidder’s product does not meet the specifications or bid conditions of the solicitation;

2. Bidder’s tendered bid is not received on the District’s bid form;

3. Bidder’s tendered bid is not signed;



4. Required bid bond is not furnished at time of bid opening;

5. Failure to comply with bid instructions, terms and conditions that are judged to be essential to the competitive

process and in the best interests of the District.

B. Disqualification of bidders on future bids may be considered for any one or combination of the following

reasons:

1. Refusal of the bidder to complete a contract or bid;

2. Bidder’s past history of late deliveries or partial/incomplete shipments,

3. Bidder’s products or services have proven unreliable, unworkable or have not accomplished the result requested in

the District’s specifications.

30. SUPPLIER DIVERSITY:  The Kansas City Kansas Public Schools encourages supplier diversity and participation of MBE/WBE/DBE

designated businesses.  However, such participation will not result in any selection or scoring advantage in the bid evaluation

process.



INVITATION TO BID 

Project: 
IFB 22-021 
Chiller Replacement for Eisenhower Middle 
School and FL Schlagle High School 

Owner: 
Kansas City Kansas Public Schools 

Engineer 
Pearson Kent McKinley Raaf Engineers, LLC 

13300 W 98th Street 
Lenexa, KS 66215 

Sealed proposals for the Kansas City Kansas Public Schools for renovation work in the district will be 
received at the Purchasing Office, 2010 N. 59th Street, Room 370, Kansas City, KS 66104 until 2:00 PM 
October 18, 2022, at which time and place the bids will be opened and read aloud.  Bids received after the 
time above for the project will be returned unopened. 

Project Description: The scope of work includes but is not limited to: 

Eisenhower Middle School and FL Schlagle High School Chiller replacement. 

Contractors shall submit Contractor's Qualification Statement, AIA Document A305 with the sealed bid.  
This Qualification Statement document is available at the Office of the American Institute of Architects (AIA) 
at 104 West Ninth Street, Kansas City, Missouri 64105 (816-221-3485).  Upon review of the Qualification 
Statement document, the Owner shall have the right to take such steps as he deems necessary to 
determine the ability of the Contractor to perform the Work, and the Contractor shall furnish to the Owner 
such additional information and data for this purpose, as they may request.  The right is reserved to reject 
any Bid after an investigation or consideration of the information and data submitted by such Contractor. 

Contractor is responsible for all required permit fees.  Verify exact fees with city. 

A pre-bid meeting will be held at the Facilities Department: 2220 N. 59th Street, Suite 229, Kansas 
City, KS 66104 October 6, 2022, at 1:00 PM. 

Liquidated Damages of $500 dollars (five hundred) per day associated with substantial and $500 dollars 
(five hundred) per day final completion are incurred the calendar day following the substantial and final 
completion dates listed, until substantial and final completion are achieved.  The damages for final 
completion start as stated above or fourteen (14) days after the established substantial completion date. 

All Bidders shall visit the site prior to submitting Bids.  Site visits, other than the scheduled pre-bid 
conferences must be coordinated with Owner. 

Questions can be directed via email, will.kent@pkmreng.com.  Refer to bid documents for deadline to 
submit questions.  Questions will not be taken verbally or in person. 

The Owner reserves the right to waive any defects and informalities in Bids, to reject any or all Bids, to take 
any or all Bids under advisement, or to accept any Bid as may be deemed in its interest of meeting the 
standards of lowest responsible Bid. 

Project completion: Construction shall be complete as indicated in the milestone schedule(s) following 
Specification Section 01010. 
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IFB 22-021 Chiller Replacement for  
Eisenhower Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

   
BID FORM 

 
 
 
 
 
TABLE OF CONTENTS 

 
SECTION 01010 - SUMMARY OF WORK 
SECTION 01020 - CONTRACT CONSIDERATIONS 
SECTION 01040 - COORDINATION 
SECTION 01045 - CUTTING AND PATCHING 
SECTION 01095 - REFERENCE STANDARDS AND DEFINITIONS 
SECTION 01200 - PROJECT MEETINGS 
SECTION 01300 - SUBMITTALS 
SECTION 01400 - QUALITY CONTROL 
SECTION 01500 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 
SECTION 01600 - MATERIALS AND EQUIPMENT 
SECTION 01631 - POST-BID PRODUCT SUBSTITUTIONS 
SECTION 01650 - STARTING OF SYSTEMS 
SECTION 01700 - PROJECT CLOSEOUT 
SECTION 01710 - CONSTRUCTION HOUSEKEEPING 
SECTION 01711 - CLEANING 
SECTION 01732 - SELECTIVE DEMOLITION 
SECTION 01740 - WARRANTIES AND BONDS 
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IFB 22-021 Chiller Replacement for  
Eisenhower Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

   
BID FORM 

BID IFB 22-021 
 

LUMP SUM PROPOSAL 
 

KANSAS CITY KANSAS SCHOOL DISTRICT  
 

Chiller Replacement for Eisenhower Middle School and FL Schlagle High School 
 

General Construction for: 
 
 
 

 
PROPOSAL OF:   
(Hereinafter called “Bidder”), 
 

A CORPORATON* ORGANIZED AND EXISTING UNDER THE LAWS 
 
OF THE STATE OF   
 
A PARTNERSHIP* CONSISTING OF   
 
AN INDIVIDUAL* TRADING AS  
 

*Complete applicable designation. 
 
TO: KANSAS CITY KANSAS PUBLIC SCHOOLS 
 PURCHASING OFFICE 
 2010 N. 59TH STREET, ROOM 370 
 KANSAS CITY, KS  66104 
 
1. The undersigned, having familiarized itself with local conditions affecting the cost of the work at the place 

where the work is to be done and with all Bidding Documents, including the Instructions to Bidders, Plans 
and Specifications, General and Supplementary Conditions, the Standard Form of Agreement and the other 
Contract Documents, and having examined the location of the proposed work and considered the availability 
of labor and materials, hereby proposes and agrees to perform everything required to be performed, and to 
provide and furnish any and all labor, materials, supervision, necessary tools, equipment, and all utility and 
transportation service necessary to perform and complete in a workmanlike and timely manner all of the 
work required for the project, all in strict conformance with the Instructions to Bidders and other Contract 
Documents (including Addenda Nos. ______, through ______, the receipt of which is hereby 
acknowledged), for the lump sums hereinafter specified. 

 
2. FOR BASE BID 
 

The Lump Sum of    
 
  Dollars ($  ). 

 
 Additional breakdown requirements are described in Section 01010 Summary of Work, Part 1.11 – 

Additional Owner Requested Bid Breakdown. 
 
3. TAX EXEMPTION 
  

This project shall be considered Tax Exempt.  Federal, State and local taxes shall not be included with the 
Bid.  Subsequent to the award of the construction contract, the School District will obtain from the State of 
Kansas a sales tax exemption certificate number.  The sales tax exemption certificate will permit the 
Contractor to purchase materials for incorporation into this project without paying sales tax, provided that the 
Contractor furnishes the certificate number to the material supplier. 
 
 

4. CHANGES IN THE WORK 
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IFB 22-021 Chiller Replacement for  
Eisenhower Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

   
BID FORM 

Changes in the work shall be as established in the Contract Documents.  The following fees shall be used 
for lump sum pricing and actual cost pricing of additions and deletions to the work included in the Bid, 
Namely: 

 
  Not to Exceed 
 
A. To Contractor for work performed by his own forces 10% 
 
B. To Contractor for work performed by other than his own forces   5% 
 
C. To Subcontractor for work performed by his own forces 10% 
 
D. To Subcontractor for work performed by other than his own forces   5% 
 
Percentages for overhead and profit will not be allowed on bond premiums. 
 
 

5. A. In the execution of the Agreement, no person shall on the grounds of race, color, religion, sex, 
disability, or national origin be excluded from full employment rights, be denied the benefits of, or 
otherwise subject to discrimination under any program, service or activity under the provisions of 
any and all applicable Federal and state laws against discrimination.  Bidder shall furnish all 
information and reports required by the rules, regulations, and order of the Secretary of Labor for 
purposes of investigating to determine compliance with such laws. 

 
 B. Bidder shall observe the provisions of the Kansas Acts Against Discrimination and shall not 

discriminate against any person in the performance of work under the Agreement because or race, 
religion, color, sex, physical handicap unrelated to such person’s ability to engage in the particular 
work, national origin or ancestry. 

 
 C. In all solicitations or advertisements for employees, Bidder shall include the phrase, “equal 

opportunity employer”, or similar phrase approved by the Owner. 
 
 D. If bidder fails to comply with the provisions of K.S.A. 441031, bidder shall be deemed to have 

breached the Agreement and it may be canceled, terminated, or suspended in whole or in part, by 
Owner. 

 
 E. If bidder is found guilty of a violation of the Kansas Acts Against Discrimination under a decision or 

order of Owner that has become final, bidder shall be deemed to have breached the present 
Agreement and it may be canceled, terminated, or suspended in whole or in part, by Owner. 

 
 F. Bidder shall include the provisions of paragraphs A through E above in every subcontract or 

purchase order so that such provisions shall be binding upon all subcontractors and vendors. 
 

8. The undersigned hereby proposes and agrees to substantially and/or finally complete the work or segments 
of the work on or before the scheduled dates listed in Section 01010-Summary of Work, and to pay as 
liquidated damages the corresponding amount stipulated in Section 10101-Summary of Work for each 
consecutive calendar day thereafter that the work or segment of the work remains substantially and/or finally 
incomplete in accordance with the Contract Documents.  This provision shall be applied, and the daily 
liquidated damages amount(s) shall be calculated separately as to each substantial and/or final complete 
date stated. 

 
9. Accompanying the Bid is Bid Security of at least 5% of the bid in the form of a Bid Bond in the amount of   

Dollars ($ ),  
 payable without condition to the Owner, which it is agreed shall be retained as liquidated damages for the 

delay and extra expense caused the Owner, if the undersigned fails to execute the Contract and furnish the 
bonds required by the Contract Documents, within the time stated in the Contract Documents. 

 
10. In submitting the Bid it is understood that the right to reject any and all bids has been reserved by the Owner 

and that this bid may not be withdrawn for a period of sixty (60) days from the opening. 
 
 
 
Date this  day of , 202__. 
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IFB 22-021 Chiller Replacement for  
Eisenhower Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

   
BID FORM 

 
    
Name of Bidder 
 
 
    
Address of Bidder 
 
 
    
Authorized Officer 
 
 
    
Title 
 
    
Telephone Number 

 
 
 
(Seal) 
 
 
 
 
ATTESTED: 
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IFB 22-021 Chiller Replacement for  
Eisenhower Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

  01010-1 
SUMMARY OF WORK 

SECTION 01010 - SUMMARY OF WORK 
 

PART 1  GENERAL 
 
1.01  SECTION INCLUDES 
 

A. Description of the Work. 
 
B. Work under other contracts. 

 
 C. Products furnished by the owner. 

 
C. Contractor use of site (and premises). 
 
D. Code of Conduct.  
 
E. Existing conditions. 
 
F. Work sequence, Schedule for Completion and liquidated damages. 
 
G. Time extensions for adverse weather. 
 
H. Owner occupancy. 

 
 I. Time extension for factors other than weather. 

 
1.02 DESCRIPTION OF THE WORK 
 

A. The Contractor shall furnish all labor, materials, facilities, insurance, management, equipment, 
services, employee training and testing, permits and agreements necessary to perform the 
work required.   

 
B. See plans and specifications for complete extent of work. 

 
C. The bidder must perform the work in its entirety.  Transferring or sharing prime responsibility 

for the work will not be allowed and will be considered cause for termination. 
 

D. The General Contractor shall be represented full time, at the site, by a competent 
Superintendent from beginning of the work until final completion unless otherwise approved by 
the Owner.  The superintendent shall oversee and direct the daily construction activities at the 
work site including scheduling of workers and delivery of equipment and materials to meet the 
project schedule.  The superintendent shall also inspect work in progress to ensure that work 
conforms to the plans and specifications.  The Superintendent shall be dedicated to these 
duties and shall physically perform work or “wear tools” only on a limited basis.   
 

1.03 WORK UNDER OTHER CONTRACTS. 
 

B. Items noted ‘NIC’ (Not in Contract), will be furnished and installed by owner. 
 

 
1.04 CONTRACTOR USE OF SITE AND PREMISES 
 

A. Limit use of site and premises to allow owner occupancy and use of the existing building, parking 
lots, and hard play areas during construction. 

 
B. The contractor shall coordinate the use of the site and locations for all equipment storage, job 

trailers, portable lavatory facilities, generators, etc., with the architect and owner.  The owner shall 
have the final approval for all site use by the contractor. 

 
 
1.05 CONTRACTOR AND VENDOR EMPLOYEES CODE OF CONDUCT 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 6 of 266



IFB 22-021 Chiller Replacement for  
Eisenhower Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 

01010-2 
SUMMARY OF WORK 

Kansas City Kansas Public Schools requests that all contractor and vendor employees conduct themselves 
in an acceptable manner while performing work on school district property.  The following items are 
prohibited on school district property:   

1. No physical or verbal contact is to be made with students or non-designated staff.
2. No smoking in public or student occupied areas of the building or areas of the site.
3. No drugs and/or alcohol are to be consumed or present on district sites.
4. No firearms, or hunting items, are to be present on the site.
5. Foul and/or abrasive language is not to be used.
6. All workers are to wear clothing on all parts of their body; no shirtless workers.  Apparel should be

appropriate to a school campus.

Utilize designated areas for vehicle access and parking, material storage, etc. 

All workers are to wear a nametag, which identifies the company name and the individual’s name.  

1.06 EXISTING CONDITIONS 

A. The contract drawings are based on information taken from original construction drawings and from
inspections of the site.

B. Bidders are advised that "as-built" conditions may vary from those shown on the drawings.  Bidders
shall not later request, nor expect to receive, additional payment for work related to variations
which can be determined by examination of the existing building and site, by the date set for receipt
of Bids for this Contract.

1.07 WORK SEQUENCE AND SCHEDULING 

A. The Contractor and all Subcontractors, sub-subcontractors and Suppliers shall furnish sufficient
forces, supervision, construction plant and equipment, and shall work such hours as may be
required to insure the prosecution of the work in accordance with the Progress Schedule stated
herein.  If in the opinion of the Owner, the Contractor falls behind the Progress Schedule, the
Contractor shall take such steps as may be necessary to improve the progress and the Owner may
require them to increase the number of shifts, and/or overtime operations, days of work including
holidays, Saturdays and Sundays, all without additional costs to the Owner.

B. Schedule requirements for each Option and Phase are outlined as follows.

Bidding Documents Available: 
Pre-Bid Meeting:   1:00PM 
Bids Due:  2:00PM 
School Board Approval: 
Construction Date Start  
Substantial Completion 

Monday, October 3, 2022 
Thursday, October 6, 2022 
Tuesday, October 18, 2022   
Tuesday, October 25, 2022 
Friday, June 1, 2023 
Friday, August 3, 2023 

C. Liquidated Damages of $500 dollars (five hundred) per day per building associated with substantial
and $500 dollars (five hundred) per day per building final completion are incurred the calendar day
following the substantial and final completion dates listed above, until substantial and final
completion are achieved.  The damages for final completion start as stated above or fourteen (14)
days after the established substantial completion date.

1.08 TIME EXTENSIONS FOR ADVERSE WEATHER 

A. The Contractor shall comply with all provisions of the General Conditions in submitting any request
for extension of Contract Time due to unusually severe weather.

B. Definitions:

1. Adverse Weather - atmospheric conditions at a definite time and place which are
unfavorable to construction activities.
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2. Unusually Severe Weather - weather which is more severe than the adverse weather 
anticipated for the season, location, or activity involved. 

 
C. In order for any request of time extension due to unusually severe weather to be valid, the 

Contractor must document both of the following conditions. 
 

1. The weather experienced at the project site during the Contract period is more severe that 
the adverse weather anticipated for the project location during any given month. 

2. The unusually severe weather actually caused a delay to the completion of the project.  
The delay must be beyond the control and without fault or negligence by the Contractor. 

 
 
D. The following schedule of monthly anticipated adverse weather delays will constitute the baseline 

for monthly weather time evaluations.  The contractor’s progress schedule must reflect these 
anticipated adverse weather delays in all weather-affected activities: 

 
MONTHLY ANTICIPATED ADVERSE WEATHER DELAY WORK DAYS 

BASED ON FIVE (5) DAY WORK WEEK 
 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
10 8 7 6 7 7 5 5 5 4 5 9 

 
 

E. Upon receipt of the Notice to Proceed, and continuing throughout the contract, the Contractor shall 
record on their daily construction report, the occurrence of adverse weather and resultant impact to 
normally scheduled work.  Actual adverse weather delay days must prevent work on critical 
activities for 50% or more of contractor’s scheduled work day. 

 
F. The number of actual adverse weather delay days shall include days impacted by actual adverse 

weather (even if adverse weather occurred in the previous month), and shall be calculated 
chronologically from the first to the last day of each month, and be recorded as full workdays. 
 
1. If the number of actual adverse weather delay days in a given month exceeds the number 

of days anticipated in Paragraph D, above, the difference shall be multiplied by 7/5 to 
convert any qualifying workday delays to calendar days.  The resulting number of 
qualifying lost days shall be added to the contract time. 

2. The determination that unusually severe weather occurred does not automatically mean 
an extension of time will be granted.  The contractor must substantiate the unusually 
severe weather delayed work activities on the critical path of the Progress Schedule. 

 
G. Full consideration for equivalent fair-weather workdays shall be given.  If the number of actual 

adverse weather delays in a given month is less than the number of days anticipated in Paragraph 
D, above, the difference shall be multiplied by 7/5 to convert any workday increases to calendar 
days.  The resulting number of qualifying extra days will be accumulated and subtracted from any 
future month’s days lost due to unusually severe weather. 

 
1. The net cumulative total of extra days/lost days shall not result in a reduction of Contract 

Time and the Date of Substantial Completion shall not be changed as a result of unusually 
favorable weather. 

 
H. In converting workdays to calendar days, fractions 0.5 and greater shall be rounded up to the next 

whole number.  Fractions less than 0.5 shall be dropped. 
 
I. The contractor shall summarize and report all actual adverse weather delay days for each month to 

the architect by the tenth (10th) of the following month.  A narrative indicating the impact of adverse 
weather conditions on the scheduled critical activities shall be included. 

 
1. Any claim for extension of time due to unusually severe weather shall be submitted to the architect and 

owner within twenty-one (21) days of the last day of the month in which the delay occurred.  Resolution of 
any claim shall follow the procedures established by the general conditions and as prescribed above. 
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J. The contractor shall include and indicate the monthly anticipated adverse weather days, listed in 
Paragraph D, above, in their progress schedule.  (Reference Section 01300 for Progress Schedule 
requirements.) 

 
1. The contractor shall indicate the actual adverse weather days (whether less or more than the anticipated 

days) in their monthly progress schedule update. 
 
 

1.09 OWNER OCCUPANCY 
 
A. The existing building, parking lots and hard play areas will be used and occupied by the School 

District during portions of the Contract Time.  Occupants will include, but not be limited to:  students, 
faculty, parents, and other groups so authorized to use the building and/or site by the school district. 

 
B. School will be in session from 8:00 a.m. to 3:30 p.m., Mondays through Fridays, spring and fall 

semesters, throughout the contract time.  In addition, the hours from 7:30 a.m. to 8:30 a.m. and 
from 3:30 p.m. to 4:30 p.m., Monday through Friday, will be reserved for arrival and departure of 
the school district occupants and delivery of materials and equipment is to be scheduled outside of 
these hours.  The school is unoccupied for summer recess and will be available for general 
contractor access. 

 
C. The work shall be confined to limited areas of the site.  The contractor shall work with the Project 

Team to develop a schedule of areas to receive work.  The schedule will identify specific areas of 
the building and site to receive work at specific times.  This schedule shall be submitted by the 
Contractor to the Architect for approval before the work begins. 

 
D. The owner will move loose furnishings out of the existing building with his own work forces prior to 

scheduled demolition.  This will include furniture, equipment, wall hangings, books, maps, clocks, 
and loose educational materials prohibiting work. 

 
 

1.10 TIME EXTENSION FOR FACTORS OTHER THAN WEATHER 
 
A. If the contractor incurs a delay due to factors out of his control, the contractor shall submit a claim 

within twenty-one (21) days after the occurrence for additional time to the architect and project 
team. 

 
B. If a proposal request for additional work causes the contractor additional time to perform the 

original contract requirements the contractor may submit a claim for additional time to the Architect 
and Project Team.  The Contractor shall include in his proposal its request for time extension (if 
any), and shall include sufficient information and dates to demonstrate whether and to what extent 
the change will delay the completion of the contract in its entirety. 

 
A. The determination that delays have occurred beyond the Contractor’s control does not 

automatically mean an extension of time will be granted.  The Contractor must substantiate the 
delay by indicating suspended work activities on the critical portion of the project schedule. 
  

 
 

END OF SECTION 
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CONTRACT CONSIDERATIONS 

SECTION 01020 - CONTRACT CONSIDERATIONS 
 
PART 1  GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Cash Allowances. 
 

B. Schedule of values. 
 

C. Bid Cost Breakdown. 
 

D. Application for Progress Payment. 
 

E. Application for Final Payment 
 

F. Change Orders and/or Clarifications. 
 
 
1.02 RELATED SECTIONS 
 
 

A. N.A. 
 
 
1.03 CASH ALLOWANCES 
 

(Architect to include allowances, as applicable.) 
 

 
1.04 SCHEDULE OF VALUES 
 

A. The Contractor will submit to the Architect, a Schedule of Values that includes all major categories 
of work and per building if applicable.  The Schedule of Values will annotate a value for the 
construction schedules and progress meeting notes required by the contract documents.  The 
dollar amounts are to include all labor, material, overhead and profit applicable to each item in the 
breakdown.  As a sub-breakdown, each item is to be separated into an estimated labor and 
materials line item.  The Contractor must submit an estimated total value for the projected cost of 
supplies, materials, and equipment required.  Submit typed schedule on AIA Form G703 - 
Application and Certificate for Payment Continuation Sheet.  Contractor's standard from of 
electronic media printout will be considered as an alternate form of submission. 

 
B. Submit Schedule of Values in triplicate within fourteen (14) calendar days after the contract for 

construction is executed and prior to any submission of an Application for Payment.  Schedule shall 
list the installed value of the component parts of the work, broken down in sufficient detail to serve 
as a basis for computing values for progress payments during construction. 

 
C. Format:  At a minimum, use the Table of Contents in this Project Manual to identify each line item 

with number and title of the major specification section. 
 

D. Add to the Schedule of Values approved Change Orders, with each Application for Payment.  List 
Change Orders in numerical sequence with each Application for Payment.  

 
E. Correlate line items in the Schedule of Values with other required additional schedules and forms 

including: 
 

a. Contractor's construction schedule 
b. Contract payment request form 
c. List of subcontractors. 
d. List of products. 
e. List of principle suppliers and fabrications. 
f. Schedule of submittals. 
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F. Prior to making application for the first progress payment, the Contractor must submit the Schedule 

of Values.  No progress payments will be made until the schedule of values has been received, 
reviewed, and approved by the Architect and School District.  The costs assigned to the breakdown 
are to total the contract sum.  The approved Schedule of Values is to be used by the Contractor on 
their Application for Payment. 

 
 
1.05 BID COST BREAKDOWN                 

(See Bid Form for any applicable requirements) 
 
 
1.06 APPLICATION FOR PROGRESS PAYMENTS 
 

A. At a time consistent with the requirements of this section, the General Conditions, and the Owner-
Contractor Agreement, and for each calendar month during the progress of the work, submit three 
(3) copies of a properly notarized itemized Application for Payment prepared in a manner 
consistent with the Schedule of Values. 

 
B. The amount shown on the Application for Payment shall be established by the value of work 

completed through the last day of the application period based upon the Contractor's estimate of 
labor and materials incorporated in the work and of materials suitably stored in accordance with the 
contract through the last day of the previous application, less the aggregate of previous payments, 
and less the retainage as specified in this section. 

 
C. The form of application for payment shall be the May, 1983 edition of AIA Document G702.  

"Application and Certificate for Payment", supported by AIA Document G703.  "Continuation 
Sheet", May, 1983 edition. 

 
D. Provide the following itemized data on Continuation Sheet: 

 
a. Format, schedules, line items, and values shall be from the Schedule of Values 

accepted by Architect. 
b. Include names, trades and amount for subcontractors. 

 
1. Application Form: 

 
a. Fill in required information, including that for change orders executed prior to the 

date of submittal application. 
b. Fill in summary of dollar values to agree with the respective totals indicated on 

the continuation sheet. 
c. Execute certificate with the signature of a responsible officer of the contractor's 

firm. 
 

2. Continuation sheets: 
 

a. Fill in total list of all scheduled component items of work, with each number and 
the scheduled dollar value of each item. 

b. Fill in the dollar value in each column for each scheduled line item when work 
has been performed or products stored.  Round off values to nearest dollar, or as 
specified in the Schedule of Values. 

c. List each change order executed prior to the date of submission, at the end of the 
continuation sheets.  List by change order number, description, and breakdown 
of costs as for an original component item of work. 

 
E. Substantiating Data for Progress Payments: 

 
1. Substantiating data is required to verify a payment request.  Contractors are to include a 

cover letter identifying: 
 

a. Project. 
b. Application number and date. 
c. Detailed list of enclosures. 
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d. For stored products:  Item number and identification as shown on application, 
and description of specific material.  Include Bill of Sale, Non-Negotiable 
Bailment Receipt (see form at the end of this section) and applicable insurance 
certificate. 

 
2. Submit one copy of the data cover letter for each of the applications. 

 
F. Applications for Payment shall be accompanied by cost breakdowns from the contractor, 

subcontractors and sub-sub-contractors. 
 

G. The three notarized copies of the application for payment will be transferred to the architect to be 
certified for payment.  Provide a copy (non-notarized) to the owner’s representative. 

 
 
1.07 APPLICATION FOR FINAL PAYMENT 
 

A. Submit final Application for Payment following the procedures specified above for progress 
payments. 

 
B. Before submitting final Application for Payment, forward concurrently to the Architect, the written 

warranties and guarantees, Record and Information Manuals and other documents required by the 
contract documents.  Place properly in approved storage at the site the extra stock and spare parts 
specified. Contractor will obtain the signature of the Architect verifying receipt of the extra stock and 
spare parts. 

 
C. Properly executed "Final Lien Waiver and Release" and Contractor's "Affidavit" (see applicable 

forms at the end of this section) shall be submitted to the Architect in duplicate prior to final 
payment. 

 
D. Application for Final Payment shall be accompanied by a properly executed "Consent of Surety 

Company to Final Payment:  AIA Document G707, April, 1970 edition. 
 

 
1.08 CHANGES AND/OR CLARIFICATIONS 
 

A. Request for Information (RFI) 
 

1. If during the construction of the project, clarification of the documents is required, it shall 
be brought to the attention of the Architect.  The Architect will either provide clarification or 
the Contractor will issue a Request for Information (RFI) to the Architect.  Each RFI will be 
dated and sequentially numbered.  The Architect shall provide his written response to the 
RFI and return the RFI response to the Contractor for distribution to all effected 
contractors. 

2. Responses to RFI's are not authorization to proceed with work requiring additional 
compensation.  If additional compensation is required, the Contractor shall immediately 
advise the Architect, and Owner. 

 
B. Proposal Request (PR) 

 
1. Should the owner contemplate making a change in the work, the architect will issue a 

Proposal Request (PR) to the Contractor.  If the described change impacts cost and/or 
time, the Contractor will prepare a proposal and submit it to the Architect.  The 
Contractor's proposed cost shall be broken down completely giving quantity and unit costs 
by each trade of each item, labor cost with hourly rates, allowable overhead and profit 
(both adds and deducts).  The Owner and Architect will review the pricing to determine if a 
change order will be issued.  Contractors are not to proceed with additional work until 
written authorization has been received.  No additional amount will be paid for submittal in 
this form or for resubmittal should the breakdown be considered inadequate by the 
Architect and Owner. 

 
C. Change Orders (CO) 

 
1. If the Owner determines that a Proposal Request will be accepted, the Architect will 
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prepare a change order (CO) which will be dated and numbered sequentially. The change 
order will describe the change or changes, will refer to the Proposal Request and Proposal 
number and becomes valid when signed by the Owner, the Architect and the Contractor. 

2. Where unit prices are not required by the bid documents and value of changes or extra 
work is determined by estimate and acceptance in a lump sum, by cost and percentages, 
or by cost and a fixed fee, the percentages for overhead and profit, or commission to be 
allowed for net increases shall in no case exceed the figures identified on the bid form. 

3. Estimates for material shall be based on reasonable current market value at which 
materials are available to the Contractor and Subcontractor.  Upon request, submit 
satisfactory evidence of such costs.  Labor unit costs shall include associated insurance. 

4. When authorized by the Owner, time and material accounting of a change in work may be 
used.  The Contractor shall maintain an accurate account of labor and material involved in 
each change.  Such time and material records are subject to verification.  Notify Architect 
and Owner when work on each change is to start and when it has been completed.  To 
receive full recognition, labor assigned to Contract changes must, insofar as possible, 
work continuously on the change, rather that interchanging between contract work and the 
change. 

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

END OF SECTION 
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 FINAL LIEN WAIVER AND RELEASE 
 
Reference that certain Agreement between                                  , as Contractor, and                                            , as 
Owner, dated                             , on the project known as                                              located at                                                          
for work to be performed by said Contractor. 
 
Reference also that certain invoice of Contractor to said Owner in the Amount of $                             for work, labor 
and materials installed in or furnished for said project by and through                                   . 
 
The receipt by Contractor of Owner's remittance for the amount said invoice, contingent upon the final clearance and 
payment of said remittance, shall constitute payment for the full contract amount, including change orders and all 
other claims or demands of any nature whatsoever which Contractor has or may have in connection with the Project 
or Contract referenced herein, of $                 , for which Contractor (a) agrees to and does hereby waive and release 
said property, project and the Owner and all bond or payment sureties and guarantors from; and (b) does hereby 
agree to protect, indemnify, defend and hold harmless said property, project, Owner, sureties and guarantors against; 
 

(1) any and all liens, statutory or otherwise, and 
 

(2) any or all obligations under any bond or guaranty for payment furnished by or to said Owner, 
whether pursuant to agreement or requirement of law, and 

 
(3) any and all other claims whatsoever, statutory or otherwise, 

 
for any and all work, labor and materials furnished by or through said Contractor, its subcontractors and material 
suppliers for the entirety of said project. 
 
The remittance of the Owner, identified as payment of said above invoice and endorsed by Contractor and marked 
"paid" or otherwise canceled by the bank against which said remittance was drawn shall constitute conclusive proof 
that said invoice was paid and the payment thereof was received by the Contractor, and thereupon, this final lien 
waiver shall become effective automatically and without requirement of any further act, acknowledgment or receipt of 
the part of said Contractor. 
 
Contractor does further warrant that Contractor has not and will not assign its claims for payment nor its right to 
perfect a lien against said property and project, and the undersigned representative of the contractor has the right to 
execute this waiver and release thereof. 
 
The undersigned representative of Contractor does hereby certify under oath that he is fully authorized and 
empowered to execute this instrument for and in behalf of said Contractor and to bind them hereto and does in fact 
so execute this final lien release. 
 
Dated this                          day of                        , 20   . 

Contractor: 
                                 

 
By: 
                                 

 
Title: 
                                 

 
Subscribed and affirmed to before me, the undersigned Notary Public within and for the State of                 and the 
County of                          , this            day of                          , 20   , in the City of                           . 
 

                                             
Notary Public within and for said County and State 

 NON-NEGOTIABLE 
 BAILMENT RECEIPT 
 

              
Receipt Number 

 
BAILOR:   Owner                                                
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BAILEE:   Contractor/Supplier                                  
 
PROJECT:                                                         
 
LOCATION OF STORAGE:                                                                
 
The goods and materials described below are held and stored pursuant to the Contract by and between Bailee, as 
Contractor/Supplier, and Bailer as Owner for Work to be performed at the above referenced Project location.  Said 
goods and materials are to be transferred or delivered to the project site in conjunction with the performance of 
Bailee's contract referenced above or upon the direction of Bailor or the Architect and no other.  The Bailee 
acknowledges that it has no ownership rights or title in, nor shall claim any lien or interest in or upon, said goods and 
materials. 
 
QUANTITY                     DESCRIPTION OF ITEM                                 
 
 
 
 
 
 
 
 
 
 
 

Received and Acknowledged 
Contractor/Supplier 

 
 

DATED:                                   BY:                                 
      Authorized Signature 
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The undersigned representative of Contractor does hereby certify under oath that he is fully authorized and 
empowered to execute this instrument for and in behalf of said Contractor and to bind them hereto and does in face 
so execute this final lien release. 
 
 
 
 
Dated this ________________ day of ___________________, 20 ____. 
 
 
Contractor: 
 
 
        
 
 
By: 
 
 
        
 
 
Title: 
 
 
        
 
 
Subscribed and affirmed to before me, the undersigned Notary Public within and for the State of  
 
___________ and the County of _______________, this ___________ day of ______________, 20 ____,  
 
 
in the City of __________________. 
 
 
 
 
 
        
Notary Public within and for said County and State 
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SECTION 01040 - COORDINATION 
 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Coordination. 
 

B. Coordination Drawings. 
 

C. Lockout/Tagout Procedures 
 
D. General Installation Provisions 
 
E. Cleaning and Protection 
 
 

1.02 COORDINATION 
 
A. Coordinate scheduling, submittals, and Work of the various sections of specifications to assure 

efficient and orderly sequence of the project. 
 
B. Verify that utility requirements for the project have been properly installed and that such water, 

phone, and electrical hookup is compatible with other construction and demolition operations 
occurring at the site.  Coordinate Work of various sections having interdependent responsibilities 
for installing, connecting to, and placing in service, such equipment. 

 
C. Coordinate space requirements and installation of all Work including mechanical and electrical 

Work that is indicated diagrammatically on drawings prior to initiating Work on site.  Bring 
discrepancies to the attention of the Architect in a timely manner, follow routing shown for pipes, 
ducts, and conduit, as closely as practicable; place runs parallel with line of building.  Utilize spaces 
efficiently to maximize accessibility for other installations, for maintenance, and for repairs. 

 
D. In finished areas, except as otherwise indicated, conceal pipes, ducts, and wiring within the 

construction.  Coordinate locations of fixtures and outlets with finish elements. 
 
E. The Contractor is to coordinate his Work with the Work of the Owner’s Contractors. 
 
F. Coordinate completion and clean up of Work of separate sections in preparation for Substantial 

Completion and for portions of Work designated for Owner’s partial occupancy. 
 
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.  This 
will include off-hour Work to avoid conflict with Owner’s activities. 

 
H. Coordinate construction activities included under various sections of these specifications to assure 

efficient, safe, and orderly installation of each part of the Work.  Coordinate construction operations 
included under different sections of the specifications that are dependent upon each other for 
proper installation, connection, and operations. 

 
1. Where installation of one part of the Work is dependent on installation of other 

components either before or after its own installation, schedule construction activities in 
the sequence required to obtain the best results. 

2. Where availability of space is limited, coordinate installation of different components to 
assure maximum accessibility for required maintenance, service and repair. 

 
I. Where necessary, prepare memoranda for distribution to each party involved outlining special 

procedures required for coordination.  Include such items as required notices, reports, and 
attendance at meetings. 
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1. Prepare similar memoranda for the Owner and separate Contractors where coordination 
of their Work is required. 

 
J. Administrative Procedures:  Coordinate scheduling and timing of required administrative 

procedures with other activities to avoid conflicts and ensure orderly progress of the Work.  Such 
administrative activities include, but are not limited to, the following: 

 
1. Preparation of schedules. 
2. Installation and removal of temporary facilities. 
3. Delivery and processing of submittals. 
4. Conducting progress meetings. 
5. Orchestrating pre-installation and quality assurance meetings. 
6. Project closeout activities. 

 
 

1.03 COORDINATION DRAWINGS (Include as specifically applicable to the project.) 
 
A. Coordination Drawings:  Prepare and submit coordination drawings where close and careful 

coordination is required for installation of products and materials fabricated off-site by separate 
entities, and where limited space availability necessitates maximum utilization of space for efficient 
installation of different components. 

 
1. Show the interrelationship of components. 
2. Indicate required installation sequences. 
3. Comply with requirements contained in Section “Submittals”. 
4. Refer to Division-15 Section “Basic Mechanical Requirements”, and Division-16 Section 

“Basic Electrical Requirements” for specific coordination drawing requirements for 
mechanical and electrical installations. 

5. In addition to coordination drawings listed in the individual sections, prepare coordination 
drawings for: 
a. Mechanical equipment rooms. 
b. Electrical equipment rooms. 
c. Elevator equipment rooms. 
d. Roof plan with ALL penetrations, equipment supports, etc., including mechanical 

and electrical items. 
e. Ductwork, piping, electrical conduit. 

6. Submit coordination drawings to the Architects as an “Informational Submittal”.  The 
Architect will not take responsive action. 

 
 

1.04 LOCKOUT/TAGOUT PROCEDURES 
 

A. Comply with the most recent requirements of OSHA Regulations for the safety of the workers.  All 
equipment shall be locked/tagged out to a zero energy state when new installation, replacement, 
repair, maintenance or servicing is done on machinery or equipment to protect against accidental 
or inadvertent operation when such operation could cause injury to personnel. 

 
B. Contractors are required to lockout/tagout machinery and equipment prior to maintenance or 

service.  Compliance with this policy/procedure is mandatory. 
 
C. Contractor employees must be able to: 
 
  1.  Prepare equipment for shut down 
  2.  Shut down equipment 
  3.  Isolate equipment 
  4.  Apply lockout/tagout devices 
  5.  Control any stored energy 
  6.  Verify equipment isolation 
  7.  Remove the lockout 
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D. When a lockout is placed on a piece of equipment or a system, it shall have a tag attached with a 
written warning from the person attaching the lockout. 

 
E. If the energy source cannot be locked out, the tag should clearly state that there is no lockout on 

the equipment and that it has been de-energized for service. 
 
F. Procedures: 
 

1. Preparation 
 
 Contractor(s) performing lockouts must verify which switches, valves or other energy 

isolating devices apply to the equipment being services. 
 
2. Shutdown 
 

a) Notify any affected personnel (includes other contractors and/or district staff) of the 
equipment or machinery being locked/tagged out. 

b) Shut the equipment down using its normal operating controls. 
 

3. Isolation 
 

a) Isolate the equipment or machinery from every power source. 
b) Insure any secondary power is isolated from the equipment or machinery. 
 

4. Application of Lockout/Tagout 
 

a) Lockout the energy isolating device with an assigned lock.  Only locks assigned for 
lockout purposes shall be used.  General purpose locks shall not be utilized. 

 
5. Stored Energy 
 

a) Insure all moving parts are stopped. 
b) Release any stored energy from the equipment or machinery.  Spring pressure, 

elevated parts, rotating parts, hydraulics, air, gas, steam, water, etc., must be dissipated 
or restrained by other methods such as grounding, blocking or bleeding down. 

 
6. Isolation & Verification 
 

a) Insure no personnel are exposed to the equipment or machinery. 
b) Operate the controls of the equipment or machinery to make sure the equipment or 

machinery will not operate. 
c) Return the controls to the off position. 
d) Electrical testing equipment shall be used to verify electrical isolation. 
 
 

7. Restoring Equipment/Machinery to Operation 
 

a) Upon completion of maintenance or service, verify the equipment/machinery is safe to 
operate. 

b) Remove all tools from the work area. 
c) Insure the system is fully assembled. 
d) Be sure all personnel are clear of the equipment. 
e) Inform everyone affected by the equipment or machinery that the lockout/tagout is being 

removed. 
f) Remove the lockout/tagout devices.  Devices are only to be removed by the person that 

put them on, except in the case of an emergency. 
 

 
1.05 GENERAL INSTALLATION PROVISIONS 
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A. Inspection of Conditions:  Require the Installer of each major Work component to inspect both the 
substrate and conditions under which Work is to be performed.  Do not proceed until unsatisfactory 
conditions have been corrected in an acceptable manner. 

 
B. Manufacturer’s Instructions:  Comply with manufacturer’s installation instructions and 

recommendations, to the extent that those instructions and recommendations are more explicit or 
stringent than requirements contained in contract documents. 

 
1. Where applicable, comply with manufacturer’s instructions, including each step in 

sequence. 
2. Should manufacturer’s instructions with contract documents, request clarification from 

Architect before proceeding. 
3. Installation must be performed to conform to the requirements of manufacturer’s warranty. 

 
C. Inspect materials or equipment immediately upon delivery and again prior to installation.  Reject 

damaged and defective items. 
 
D. Provide attachment and connection devices and methods necessary for securing Work.  Secure 

Work true to line and level.  Allow for expansion and building movement. 
 
E. Visual Effects:  Provide uniform joint widths in exposed Work.  Arrange joints in exposed Work to 

obtain the best visual effect.  Refer questionable choices to the Architect for final decision. 
 
F. Recheck measurements and dimensions, before starting each installation. 
 
G. Install each component during weather conditions and project status that will ensure the best 

possible results.  Isolate each part of the completed construction from incompatible material as 
necessary to prevent deterioration. 

 
H. Coordinate temporary enclosures with required inspections and tests, to minimize the necessity of 

uncovering completed construction for that purpose. 
 
I. Mounting Heights:  Where mounting heights are not indicated (install individual components at 

standard mounting heights recognized within the industry for the particular application indicated).  
Refer questionable mounting height decisions to the Architect for final decision. 

 
 

1.06 CLEANING AND PROTECTION  
 

A. Clean and maintain construction area as frequently as necessary throughout the project.  
Contractor to provide up to and have use of at least one dumpster during the course of the Work.  
The dumpster to be located as coordinated with the Owner.  The Contractor shall be responsible 
for any damages and shall repair and/or replace grass sod, concrete curbing, sidewalks, paved 
surfaces or other items if damaged due to the Contractor’s activities.   

 
B. Limiting Exposures:  Supervise construction activities to ensure that no part of the construction, 

completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious 
exposure during the construction period.  Where applicable, such exposures include, but are not 
limited to, the following: 

 
1. Excessive static or dynamic loading. 
2. Excessive internal or external pressures. 
3. Excessively high or low temperatures. 
4. Thermal shock. 
5. Excessively high or low humidity. 
6. Air contamination or pollution. 
7. Water or ice. 
8. Solvents. 
9. Chemicals. 
10. Light. 
11. Radiation. 
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12. Puncture. 
13. Abrasion. 
14. Heavy traffic. 
15. Soiling, staling and corrosion. 
16. Bacteria. 
17. Rodent and insect infestation. 
18. Combustion. 
19. Electrical current. 
20. High speed operation. 
21. Improper lubrication. 
22. Unusual wear or other misuse. 
23. Contact between incompatible materials. 
24. Destructive testing. 
25. Misalignment. 
26. Excessive weathering. 
27. Unprotected storage. 
28. Improper shipping or handling. 
29. Theft. 
30. Vandalism. 
 

C. Comply with Environmental Protection Agency Standards for Lead Renovation, Repair, and 
Painting Program (RRP); 40 CFR Part 745 and Kansas Department of Health and Environment 
Regulations K.A.R. 28-72-1 to 28-72-54. 

 
1. Conduct pre-renovation education and notification. 
2. Supervise construction activities to ensure that lead safe work practices are 

performed and take proper precautions concerning presumed lead materials. 
3. Prevent discharge, dispersal, release or escape of lead dust and debris. 
4. Isolate work areas and ensure that renovation dust or debris does not spread 

beyond contract limits or the project work areas.  If latent emissions occur, 
perform cleaning, recleaning, and subsequent cleaning verifications as 
necessary.  The Contractor shall not leave lead dust hazards in Owner facilities.  
Lead dust hazard means surface dust that contains a dust-lead loading (area 
concentration of lead) at or exceeding the levels promulgated by State of Kansas 
and Federal regulations.  The Contractor shall not impair the Owner’s ability to 
occupy work areas under this contract beyond substantial completion dates by 
leaving lead dust hazards. 

5. During construction the Contractor shall perform visual inspections and cleaning 
verifications and shall weigh and assess the risks presented by the actual or 
presumed presence of lead-based paint and/or lead-based paint hazards. 

6. The Contractor shall comply with State of Kansas and Federal lead safe work 
practices to clean and reclean each work area for safe post renovation 
occupancy by unprotected workers, children, and other building occupants. 

7. Comply with the US Occupational Safety and Health Administrations’s Lead in 
Construction Rule, 29 CFR Park 1926 et al., 29 CFR Part 1910 et al. 

 
 a. Communicate information concerning lead hazards according to  
  the requirements of OSHA’s Hazard Communication Standard  
  for the construction industry, 29 CFR 1926.59. 
 b. Employee notification:  Prior to the commencement of work 
  activities, make available to the affected parties information 
  developed for the hazard communication standard for this 
  purpose. 
 c. The Contractor shall properly clean all areas where suspect or 
  identified lead-based paint products are disturbed prior to project 
  completion. 
8. At the Pre-Construction Meeting the Contractor shall submit documents which 

indicate: 
 
 d. Contractor and subcontractors are lead certified firms. 
 e. That each firm employees at least one lead certified renovator 
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  who is specifically trained to supervise and direct lead safe work 
  practices, post signage, and perform cleaning verifications. 
 f. That individual workers are trained to use lead safe work 
  practices. 
9. Product Prohibition:  Do not install lead-based paints or coatings.  Do not install 

lead bearing materials.  The Contractor shall not install lead or lead-bearing 
products as defined by the US Consumer Product Safety Commission’s Ban of 
Lead-Containing Paint and Certain Products Bearing Lead-Containing Paint 16 
CFR 1303 et. Al. 

 
 
PART 2 - PRODUCTS 

 
Not used. 
 
 

PART 3 - EXECUTION 
 
Not used. 
 

 
 
 

END OF SECTION 
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SECTION 01045 - CUTTING AND PATCHING 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES: 
 

A. Summary 
 

B. Submittals 
 

C. Quality Assurance 
 

D. Products 
 

E. Cleaning 
 

F. Renovation Supplemental Project Procedures 
 
1.02 SUMMARY 

 
A. This section specifies administrative and procedural requirements for cutting and patching. 
 
B. Refer to other sections for specific requirements and limitations applicable to cutting and patching 

individual parts of the work. 
 

1. Requirements of this section apply to mechanical and electrical installations.  Refer to 
Division-22 sections for other requirements and limitations applicable to cutting and 
patching mechanical and electrical installations. 

 
 

1.03 SUBMITTALS 
 
A. Cutting and Patching Description:  Where approval of procedures for cutting and patching is 

required before proceeding, submit a description of the procedures well in advance of the time 
cutting and patching will be performed and request approval to proceed.  Include the following 
information, as applicable, in the proposal: 

 
1. Describe the extent of cutting and patching required and how it is to be performed; 

indicate why it cannot be avoided. 
2. Describe anticipated results in terms of changes to existing construction; include changes 

to structural elements and operating components as well as changes in the building’s 
appearance and other significant visual elements. 

3. List products to be used and firms or entities that will perform work. 
4. Indicate dates when cutting and patching is to be performed. 
5. List utilities that will be disturbed or affected, including those that will be relocated and 

those that will be temporarily out-of-service.  Indicate how long service will be disrupted. 
6. Where cutting and patching involves addition of reinforcement to structural elements, 

submit details and engineering calculations signed and sealed by a qualified professional 
engineer licensed in the State of Kansas to show how reinforcement is integrated with the 
original structure. 

7. Approval by the Architect to proceed with cutting and patching does not waive the 
Architect’s right to later require complete removal and replacement of a part of the work 
found to be unsatisfactory. 

 
 

1.04 QUALITY ASSURANCE 
 
A. Requirements for Structural Work:  Do not cut and patch structural elements in a manner that 

would reduce their load-carrying capacity or load-deflection ratio. 
 

1. Obtain approval of the cutting and patching description before cutting and patching the 
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following structural elements: 
 

a. Foundation construction. 
b. Bearing and retaining walls. 
c. Structural concrete. 
d. Structural steel. 
e. Lintels. 
f. Structural decking. 
g. Miscellaneous structural metals. 
h. Equipment supports. 
i. Piping, ductwork, vessels and equipment. 

 
B. Operational and Safety Limitations:  Do not cut and patch operating elements or safety related 

components in a manner that would result in reducing their capacity to perform as intended, or 
result in increase maintenance, or decreased operational life or safety. 

 
1. Obtain approval of the cutting and patching description before cutting and patching the 

following operating elements or safety related systems: 
 

a. Primary operational systems and equipment. 
b. Air or smoke barriers. 
c. Water, moisture, or vapor barriers. 
d. Membranes and flashings. 
e. Fire protection systems. 
f. Noise and vibration control elements and systems. 
g. Control systems. 
h. Communication systems. 
i. Electrical wiring systems. 

 
C. Visual Requirements:  Do not cut and patch construction exposed on the exterior or in occupied 

spaces, in a manner that would, in the Architect’s opinion, reduce the building’s aesthetic qualities, 
or result in visual evidence of cutting and patching.  Remove and replace work that has been cut 
and patched in a visually unsatisfactory manner. 

 
1. If possible, retain the original installer or fabricator to cut and patch the following 

categories of exposed work; or if it is not possible to engage the original installer or 
fabricator, engage another recognized experience and specialized firm: 

 
a. Processed concrete finishes. 
b. Stonework. 
c. Ornamental metal. 
d. HVAC enclosures, cabinets or covers. 

 
 

PART 2  PRODUCTS 
 

2.01 MATERIALS 
 
A. Use materials that are identical to existing materials.  If identical materials are not available or 

cannot be used where exposed surfaces are involved, use materials that match existing adjacent 
surfaces to the fullest extent possible with regard to visual effect.  Use materials whose installed 
performance will equal or surpass that of existing materials. 

 
 

PART 3  EXECUTION 
 

3.01 INSPECTION 
 
A. Before cutting existing surfaces, examine surfaces to be cut and patched and conditions under 

which cutting and patching is to be performed.  Take corrective action before proceeding, if unsafe 
or unsatisfactory conditions are encountered. 

 
 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 24 of 266



IFB 22-021 Chiller Replacement for  
Eisenhower Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

01045-3 
CUTTING AND PATCHING 

3.02 PREPARATION 
 
A. Temporary Support:  Provide temporary support of work to be cut. 
 
B. Protection:  Protect existing construction during cutting and patching to prevent damage.  Provide 

protection from adverse weather conditions for portions of the project that might be exposed during 
cutting and patching operations. 

 
C. Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas. 
 
D. Take all precautions necessary to avid cutting existing pipe, conduit or ductwork serving the 

building, but scheduled to be removed or relocated until provisions have been made to bypass 
them. 

 
 

3.03 PERFORMANCE 
 
A. General:  Employ skilled workmen to perform cutting and patching.  Proceed with cutting and 

patching at the earliest feasible time and complete without delay. 
 

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

 
B. Cutting:  Cut existing construction using methods least likely to damage elements to be retained or 

adjoining construction.  Where possible, review proposed procedures with the original installer; 
comply with the original installer’s recommendations. 

 
1. In general, where cutting is required, use hand or small power tools designed for sawing 

or grinding, not hammering and chopping.  Cut holes and slots neatly to size required with 
minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

 
2. To avoid marring existing finished surfaces, cut or drill from the exposed or finished side 

into concealed surfaces. 
3. Cut through concrete and masonry using a cutting machine such as a carborundum saw 

or diamond core drill. 
4. Comply with requirements of applicable sections of Division-2. 
5. By-pass utility services such as pipe or conduit, before cutting, where services are shown 

or required to be removed, relocated or abandoned.  Cut-off pipe or conduit in walls or 
partitions to be removed.  Cap, valve or plug and seal the remaining portion of pipe or 
conduit to prevent entrance of moisture or other foreign matter after by-passing and 
cutting. 

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

tolerances. 
 

1. Where feasible, inspect and test patched areas to demonstrate integrity of the installation. 
2. Restore exposed finishes of patched areas and extend finish restoration into retained 

adjoining construction in a manner that will eliminate evidence of patching and refinishing. 
 

3.04 CLEANING 
 
A. Thoroughly clean areas and spaces where cutting and patching is performed or used as access.  

Remove completely paint, mortar, oils, putty and items of similar nature.  Thoroughly clean piping, 
conduit and similar features before painting or other finishing is applied.  Restore damaged pipe 
covering to its original condition. 

 
3.04 RENOVATON SUPPLEMENTAL PROJECT PROCEDURES 

 
A. Materials:  As specified in Product Sections; match existing products and work for patching and 

extending work. 
 
B. Close openings in exterior surfaces to protect existing work from weather and extremes of 
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temperature and humidity. 
 
C. Remove, cut and patch work in a manner to minimize damage and to provide a means of restoring 

products and finishes to original condition. 
 
D. Refinish visible existing surfaces to remain in renovated rooms and spaces, to specified condition 

for each material, with a neat transition to adjacent finishes. 
 
E. Where new work abuts or aligns with existing, perform a smooth and even transition.  Patched work 

to match existing adjacent work in texture and appearance. 
 
F. When 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 
Architect. 

 
G. Where a change of plane of ¼-inch or more occurs, submit recommendation for providing a smooth 

transition for Architect review. 
 
H. Patch or replace portions of existing surfaces which are damaged, lifted, discolored, or showing 

other imperfections. 
 
Finish surfaces as specified in individual product sections. 
 

END OF SECTION
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SECTION 01095 - REFERENCE STANDARDS AND DEFINITIONS 
 
 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES: 
 

A. Related documents 
 
B. Definition 
 
C. Specification Format and Content Explanation 
 
D. Industry Standards 
 
E. Governing Regulations/Authorities 
 
F. Submittals 
 

1.02 RELATED DOCUMENTS 
 

A. Drawings and general provisions of contract, including General and Supplementary Conditions and 
other Division-1 Specification sections, apply to this section. 

 
1.03 DEFINITIONS 

 
A. Indicated:  The term “indicated” refers to graphic representations, notes, or schedules on the 

drawings, other paragraphs or schedules in the specifications, and similar requirements in the 
contract documents.  Where terms such as “shown”, “noted”, “scheduled”, and “specified” are used, 
it is to help the reader locate the reference; no limitation on locating is intended. 

 
B. Directed:  Terms such as “directed”, “requested”, “authorized”, “selected”, “approved”, “required”, 

and “permitted” mean “directed by the architect/consultant”, “requested by the architect/consultant”, 
and similar phrases. 

 
C. Approve:  The term “approved”, where used in conjunction with the architect/consultant’s action on 

the Contractor’s submittals, applications, and requests, is limited to the architect/consultant’s duties 
and responsibilities as stated in General, Supplementary, and Special Provisions. 

 
D. Regulation:  The term “Regulations” includes laws, ordinances, statutes, and lawful orders issued 

by authorities having jurisdiction, as well as rules, conventions, and agreements within the 
asbestos removal, hazardous waste, and construction industries that control performance of the 
work. 

 
E. Furnish:  The term “furnish” is used to mean “supply and deliver to the project site, ready for 

unloading, unpacking, assembly, installation, and similar operations”. 
 
F. Install:  The term “install” is used to describe operations at project site including the actual 

“unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension, 
finishing, curing, protecting, cleaning, and similar operations”. 

 
G. Provide:  The term “provide” means “to furnish and install, complete and ready for the intended 

use”. 
 
H. Installer:  An “Installer” is the Contractor or an entity engaged by the Contractor, either as an 

employee, Subcontractor, or sub-subcontractor, for performance of a particular construction 
activity, including installation, erection, application, and similar operations.  Installers are required to 
be experienced in the operations they are engaged to perform. 
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1. The term “experienced” when used with the term “Installer” means having a minimum of 
five previous projects similar in size and scope to this project, being familiar with the 
precautions required, and having complied with requirements of the authority having 
jurisdiction. 

2. Trades:  Use of titles such as “carpentry” is not intended to imply that certain construction 
activities must be performed by accredited or unionized individuals of a corresponding 
generic name, such as “carpenter”.  It also does not imply that requirements specified 
apply exclusively to trades persons of the corresponding generic name. 

 
I. Assignment of Specialists:  Certain sections of the specifications require that specific construction 

activities shall be performed by specialists who are recognized experts in the operations to be 
performed.  The specialists must be engaged for those activities, and assignments are 
requirements over which the Contractor has no choice or option.  Nevertheless, the ultimate 
responsibility offer fulfilling contract requirements remains with the Contractor. 

 
1. This requirement shall not be interpreted to conflict with enforcement of building codes 

and similar regulations governing the work.  It is also not intended to interfere with local 
trade union jurisdictional settlements and similar conventions. 

 
J. Project Site is the space available to the Contractor for performance of activities, either exclusively 

or in conjunction with others performing other work as part of the project.  The extent of the Project 
Site is shown on the drawings and may or may not be identical with the description of the actual 
Project Site.  All dimensions and locations should be field verified and noted by the Contractor. 

 
K. Testing Laboratories:  A “testing laboratory” is an independent entity engaged to perform specific 

inspections or tests, either at the Project Site or elsewhere, and to report on and, if required, to 
interpret results of those inspections or tests. 

 
1.04 SPECIFICATION FORMAT AND CONTENT EXPLANATION 

 
A. Specification Format:  The specifications are organized into divisions and sections based 

somewhat on the Construction Inspection Institute’s 16-Division format and MASTER FORMAT 
numbering system. 

 
B. Specification Content:  This specification uses certain conventions in the use of language and the 

intended meaning of certain terms, words, and phrases when used in particular situations or 
circumstances.  These conventions are explained as follows: 

 
1. Abbreviated Language:  Language used in specifications and other contract documents is 

the abbreviated type.  Implied words and meanings will be appropriately interpreted.  
Singular words will be interpreted as plural and plural words interpreted as singular where 
applicable and the full context of the contract documents so indicates. 

2. Imperative and streamlined language is used generally in the specifications.  
Requirements expressed in the imperative mood are to be performed by the Contractor.  
At certain locations in the text, for clarity, subjective language is used to describe 
responsibilities that must be fulfilled indirectly by the Contractor, or by others when so 
noted. 
 
a. The words “shall be” shall be included by inference wherever a colon (:) is used 

within a sentence or phrase. 
1.05 INDUSTRY STANDARDS 

 
A. Applicability of Standards:  Except where the contract documents include more stringent 

requirements, applicable construction industry standards have the same force and effect as if 
bound or copied directly into the contract documents.  Such standards are made a part of the 
contract documents by reference. 

 
B. Publication Dates:  Where the date of issue of a referenced standard is not specified, comply with 

the standard in effect as of date of contract documents. 
 
C. Conflicting Requirements:  Where compliance with two or more standards is specified, and the 

standards establish different or conflicting requirements for minimum quantities or quality levels, 
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refer requirements that are different, but apparently equal, and uncertainties to the architect and/or 
owner for a decision before proceeding. 

 
1. Minimum Quantity or Quality Levels:  The quantity level shown or specified shall be the 

minimum provided or performed.  In complying with these requirements, indicated numeric 
values are minimum or maximum, as appropriate for the context of the requirement.  Refer 
uncertainties to the architect and/or owner for a decision before proceeding. 

 
D. Copies of Standards:  Each entity engaged in activities on the project is required to be familiar with 

industry standards applicable to that entity’s construction activity.  Copies of applicable standards 
are not bound with the contract documents. 

 
1. Where copies of standards are needed for performance of a required activity, the 

Contractor shall obtain copies directly from the publication source. 
 
E. Abbreviations and Names:  Trade association names and titles of general standards are frequently 

abbreviated.  Where such acronyms or abbreviations are used in the specifications or other 
contract documents, they mean the recognized name of the trade association, standards 
generating organization, authority having jurisdiction, or other entity applicable to the context of the 
text provision.  Refer to the “Encyclopedia of Associations”, published by Gale Research Co., 
available in most libraries. 

 
1.06 GOVERNING REGULATIONS/AUTHORITIES 

 
A. As applicable, the architect and/or engineer has contacted authorities having jurisdiction to obtain 

information necessary for preparation of contract documents.  Contact authorities having 
jurisdiction directly for information and decisions having a bearing on the work. 

 
1.07 SUBMITTALS 

 
A. Permits, Licenses, and Certificates:  For the Owner’s records, submit copies of permits, licenses, 

certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, and similar documents, correspondence, and records established in 
conjunction with compliance with standards and regulations bearing upon performance of the work. 

 
PART 2 - PRODUCTS 

 
Not used. 
 

PART 3 - EXECUTION 
 
Not used. 
 

END OF SECTION 
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SECTION 01200 - PROJECT MEETINGS 
 
 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES: 
 

A. Related Documents 
 
B. Summary 
 
C. Pre-Construction Conference 
 
D. Pre-Installation Conference 
 
E. Progress Meetings 
 

1.02 RELATED DOCUMENTS 
 
A. Drawings and general provisions of the contract, including General and Supplementary Conditions 

and other Division-1 specification sections, apply to this section. 
 

1.03 SUMMARY 
 
A. This section specifies administrative and procedural requirements for project meetings including, 

but not limited to: 
 

1. Preconstruction conference. 
2. Preinstallation conferences. 
3. Coordination meetings. 
4. Progress meetings. 

 
B. Construction schedules are specified in another Division-1 section. 
 

1.04 PRECONSTRUCTION CONFERENCE 
 
A. The Contractor shall schedule a preconstruction conference and organizational meeting at the 

project site or other convenient location within fourteen (14) days of contract execution, and at least 
seven (7) days prior to commencement of any construction activities.  The Contractor shall conduct 
the meeting to review responsibilities and personnel assignments. 

 
B. Attendees:  School District, the Architects/Consultants, the Contractor and its superintendent, major 

subcontractors, manufacturers, suppliers and other concerned parties shall each be represented at 
the conference by persons familiar with and authorized to conclude matters relating to the work. 

 
C. Agenda:  Discuss items of significance that could affect progress, including such topics as: 
 

1. Tentative construction schedule. 
2. Critical work sequencing. 
3. Designation of responsible personnel. 
4. Procedures for processing field decisions and change orders. 
5. Procedures for processing applications for payment. 
6. Distribution of contract documents. 
7. Submittal of Shop Drawings, Product Data and Samples. 
8. Preparation of record documents. 
9. Use of the premises. 
10. Office, work and storage areas. 
11. Equipment deliveries and priorities. 
12. Safety procedures and compliance with Lock Out/Tag Out procedures. 
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13. Lead safe work practices and lead hazard prevention procedures. 
14. First aid. 
15. Security. 
16. Housekeeping. 
17. Working hours. 
18. Testing agencies and procedures. 
19. Temporary utilities; water, electric, phone. 
20. Temporary lavratory facilities. 
21. Quality control. 

 
D. The Contractor shall record meeting minutes and distribute copies to everyone in attendance and 

to others affected by decisions of actions resulting from the meeting. 
 

1.05 PREINSTALLATION CONFERENCES 
 
A. The General Contractor shall convene a preinstallation conference at the site before each 

construction activity that requires coordination with other construction.  The Installer and 
representatives of manufacturers and fabricators involved in or affected by the installation, and its 
coordination or integration with other materials and installations that have preceded or will follow, 
shall attend the meeting.  Advise the architect and owner of scheduled meeting dates. 

 
B. Review the progress of the construction activities and preparations for the particular activity under 

consideration at each preinstallation conference, including requirements for: 
 

1. Contract documents. 
2. Options. 
3. Related Change Orders. 
4. Purchases. 
5. Deliveries. 
6. Shop drawings, product data and quality control samples. 
7. Possible conflicts. 
8. Compatibility problems. 
9. Time schedules. 
10. Weather limitations. 
11. Manufacturer’s recommendations. 
12. Compatibility of materials. 
13. Acceptability of subtrates. 
14. Temporary facilities. 
15. Space and access limitations. 
16. Governing regulations. 
17. Safety and application of associated Lock Out/Tag Out procedures. 
18. Inspection and testing requirements. 
19. Required performance results. 
20. Recording requirements. 
21. Protection. 
22. Punchlist procedures and Architect/Engineer responsibilities limitations. 

 
C. Notify architect and owner four days in advance of meeting date when their attendance is required 

by individual section. 
 
D. The Contractor shall prepare agenda, preside at the conference and record significant discussions 

and agreements and disagreements of each conference, along with the approved schedule.  The 
Contractor shall distribute the record of the meeting to everyone concerned, promptly, including the 
owner and architect. 

 
E. Do not proceed if the conference cannot be successfully concluded.  Initiate whatever actions are 

necessary to resolve impediments to performance of work and reconvene the conference at the 
earliest feasible date. 

 
 

1.06 PROGRESS MEETINGS 
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A. Conduct progress meetings at the Project Site at a minimum of bi-monthly intervals or as directed by the 

Architect.  Notify the Owner and Architect of scheduled meeting dates.  Coordinate dates of meetings with 

preparation of the payment request. 

B. Attendees:  In addition to representatives of the Owner and Architect, each subcontractor, supplier 
or other entity concerned with current progress or involved in planning, coordination or performance 
of future activities shall be represented at these meeting by persons familiar with the Project and 
authorized to conclude matters relating to progress.. 

 
C. Agenda:  Review and correct or approve minutes of the previous progress meeting.  Review other 

items of significance that could affect progress.  Include topics for discussion as appropriate to the 
current status of the project. 

 
1. Contractor’s Schedule:  Review progress since the last meeting.  Determine where each 

activity is in relation to the Contractor’s schedule, whether on time or ahead or behind 
schedule.  Determine how operations behind schedule will be expedited; secure 
commitments from parties involved to do so.  Discuss whether schedule revisions are 
required to ensure that current and subsequent activities will be completed with the 
contract time. 

 
2. Produce and review a two-week “look ahead” schedule outlining planned construction 

activities for the next two weeks (or the period of time until the next progress meeting). 
 
3. Review the present and future needs of each entity present, including such items as: 

 
a. Interface requirements. 
b. Time. 
c. Sequences. 
d. Deliveries. 
e. Off site fabrication status. 
f. Access. 
g. Site utilization. 
h. Temporary facilities and services. 
i. Hours of work. 
j. Hazards and risks. 
k. Housekeeping. 
l. Quality and work standards. 
m. Change orders. 
n. Documentation of information for payment requests. 
o. Outstanding items; submittals, proposal requests, RFIs. 
p. Quality assurance. 
q. Safety and application of necessary Lock Out/Tag Out procedures. 
r. Performance of lead safe work practices. 

 
D. Reporting:  No later than three days after each progress meeting date, the Contractor is to 

distribute copies of minutes of the meeting to each party present and to other parties who should 
have been present.  Include a brief summary, in narrative form, of progress since the previous 
meeting and reports. 

 
PART 2 - PRODUCTS 

 
Not used 
 

PART 3 - EXECUTION 
 
Not used. 
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END OF SECTION 
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SECTION 01300 - SUBMITTALS 
 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES: 

 
A. Related Documents. 
 
B. Summary. 
 
C. Submittal Procedures. 
 
D. Contractor’s Construction Schedules. 
 
E. Submittal Schedule. 
 
F. Daily Construction Reports. 
 
G. Preexisting Conditions Video Survey. 
 
H. Shop Drawings. 
 
I. Product Data. 
 
J. Samples. 
 
K. Communications Facilitating Contract Administration. 
 
L. Architect’s Action. 
 
M. Contractor’s Action on Returned Submittals. 
 
 

1.02 RELATED DOCUMENTS 
 
A. Drawings and general provisions of the contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this section. 
 

1.03 SUMMARY 
 
A. This section specifies administrative and procedural requirements for submittals required 

for performance of the work, including: 
 

1. Submittal procedures. 
2. Contractor’s construction schedule. 
3. Submittal schedule. 
4. Daily construction reports. 
5. Construction photographs. 
6. Shop drawings. 
7. Product data. 
8. Samples. 
9. Informational submittals. 
10. Communications. 
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B. Administrative Submittals:  Refer to other Division-1 sections and other contract 
documents for requirements for administrative submittals.  Such submittals include, but 
are not limited to: 

 
1. Permits. 
2. Applications for payment. 
3. Performance, payment bonds, and statutory bond. 
4. Insurance certificates. 
5. List of subcontractors. 

 
C. The “Schedule of Values” submittal is included in Division-1 Section “Applications for 

Payment.” 
 
D. Inspection and test reports are included in Division-1 Section “Quality Control Services.” 
 
E. The “Product List” submittal is included in Division-1 Section “Materials and Equipment.” 
 
 

1.04 SUBMITTAL PROCEDURES 
 
A. Coordination:  Coordinate preparation and processing of submittals with performance of 

construction activities.  Transmit each submittal sufficiently in advance of performance of 
related activities to avoid delay and to allow sufficient review time. 

 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals and related activities that require sequential activity. 
2. Coordinate transmittal of different types of submittals for related elements of the 

work so processing will not be delayed by the need to review submittals 
concurrently for coordination. 

 
a. The Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received.  
Such action shall not be grounds for an extension of time or delay by the 
Contractor. 

 
3. The Architect may request submittals in addition to those indicated in the 

technical sections when deemed necessary to adequately describe the work 
covered in the respective section. 

 
4. Units of weights and measurements used on all submittals shall be the same as 

used in the contract documents. 
 
5. Processing:  Allow sufficient review time so that the work will not be delayed as a 

result of the time required to process submittals, including time for resubmittals. 
 

The Architect shall be responsible for reviewing and certifying that submittals are 
in compliance with the contract requirements.  The approving authority on 
submittals is the Architect unless otherwise specified for the specific submittal. 

 
a. Allow at least seven (7) working days in Architect’s office for initial review.  

Allow additional time if processing must be delayed to permit coordination 
with subsequent submittals.  The Architect will promptly advise the 
Contractor when a submittal being processed must be delayed for 
coordination with work by others. 
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b. If an intermediate submittal is necessary, process in the same manner as 
the initial submittal. 

c. Allow at least four (4) working days for reprocessing each submittal. 
d. No extension of contract time will be authorized because of failure to 

transmit submittals to the Architect sufficiently in advance of the work to 
permit processing. 

 
B. Submittal Preparation:  Place a permanent label or title block on each submittal for 

identification.  Indicate the name of the entity that prepared each submittal on the label or 
title block. 

 
1. Provide a space approximately 4” x 5” on the label or beside the title block 

on shop drawings, product data and samples to record the Contractor’s 
review and approval markings and the action taken. 

2. Include the following information on the label for processing and recording 
action taken: 

 
a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Number and title of appropriate specification section. 
i. Drawing number and detail references, as appropriate. 

 
C. Submittal Transmittal:  Package each submittal appropriately for transmittal and handling.  

Transmit each submittal from Contractor to Architect including the information below.  
Submittals received by Architect from sources other than the Contractor will be returned 
without action. 

 
1. Record relevant information and requests for data on the transmittal.  On the 

form, or separate sheet, record deviations from contract document requirements, 
including minor variations and limitations.  Include Contractor’s signed certification 
that information complies with contract document requirements. 

2. Submit to Architect at business address. 
 
 

1.05 CONTRACTOR’S BAR CHART CONSTRUCTION SCHEDULES (Alternate to CPM Schedule) 
 
A. The Contractor shall provide Critical Path Method (CPM) scheduling services, including 

planning, evaluating and reporting; subcontractors shall participate in scheduling. 
 

1. Standards:  Comply with procedures contained in “CPM in Construction-A Manual 
for General Contractors” published by The Associated General Contractors of 
America, Inc. 

 
B. Interim Schedules:  The Contractor, within ten (10) calendar days after execution of the 

contract, shall submit an interim construction schedule to the Owner’s representative and 
Architect. The schedule shall be in the form of a bar chart or a Critical Path Method (CPM) 
schedule.  The schedule shall include as many activities as necessary to sufficiently detail 
the work to be performed during the first thirty (30) working days of the construction.  The 
interim schedule shall also detail, in general, the balance of the construction work past the 
first thirty (30) work days. 
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C. CPM Construction Schedule:  The Contractor, within thirty (30) calendar days after 

execution of contract, shall submit a detailed construction schedule to the Owner’s 
representative and Architect.  The schedule shall be in the form of a Critical Path Method 
(CPM) schedule.  The CPM shall be in the arrow diagram method where the activity and 
duration is represented on the arrow.  The CPM schedule shall include logic drawings and 
corresponding computer printouts.  The CPM schedule shall be updated monthly.  A 
narrative report shall be submitted with each update.  In addition, the Contractor will 
provide a time scaled summary chart. 

 
D. Scope:  The CPM schedule as a minimum, shall provide for 1) work sequence as 

identified in Section 01010 Summary of Work; 2) provisions for adverse weather as 
identified in the General Conditions; and, 3) the following: 

 
1. Long lead time procurement activities. 
2. Contractor phasing activities. 
3. Activation and testing activities. 
4. Milestone dates for contract phasing requirements. 
5. Owner furnished equipment activities. 
6. Logic restraints reflecting the flow of manpower. 
7. Utility tie-in activities. 
8. Clean-up and punchlist activities and Owner move-in activities. 
9. Activity durations in working days. 
10. The project shall be broken down into logical building areas by floor levels, 

elevations, functional spaces, and addition or renovation, and as required. 
11. Work activities performed by subcontractors. 
12. Concurrent work activities under separate contract. 
13. Shop drawing, submittals and approval. 
14. Weather constraints. 
15. Change orders. 
 

E. Logic Drawings:  The CPM logic drawings shall be 30” x 42” and shall, as a minimum, 
include: 

 
1. The activity description. 
2. Activity duration. 
3. Marked critical path. 
4. Marked complete activities. 
5. Highlighted milestone dates. 
6. Update number and date. 
 

F. Computer Printouts:  The CPM computer printouts shall, as a minimum, include: 
 

1. The activity I-J designation. 
2. The activity description. 
3. The activity duration (in working days). 
4. Activity early state date. 
5. Activity late start date. 
6. Activity early finish date. 
7. Activity late finish date. 
8. Slack or total float. 
9. Subcontract or trade designation. 
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G. Developing the Schedule.  The Contractor shall meet jointly with the subcontractors, 
suppliers, and the Architect when developing the CPM schedule. 

 
H. Owner’s Review:  Within five (5) working days after receipt of the Contractor’s schedule, 

the Owner and Architect shall meet with the contractor for the final review of the schedule.  
Review of the schedule by the Owner does not relieve the Contractor’s responsibility for 
the schedule’s accuracy or the ability of the Contractor to meet the dates set forth therin, 
nor does such review constitute an acknowledgement or admission by the Owner of the 
reasonableness of durations or logic of the schedule. 

 
I. Update Schedule Submittals:   An updated schedule submittal, including a written 

schedule recovery statement if required, shall accompany the Contractor’s Application for 
Payment.  The Contractor’s Application for Payment will not be processed until the update 
schedule has been received by the Owner. 

 
J. Narrative Report:  The Contractor shall prepare a narrative report as a part of each 

schedule update, in a form agreed upon by the Architect.  The narrative report shall 
include a description of the current status of the work, problem areas, current and 
anticipated delaying factors and their estimated impact on performance of other activities 
and completion dates; and an explanation of corrective action taken or proposed. 

 
K. Schedule Slippage:  Whenever the current schedule update reflects that the project in five 

(5) or more working days behind schedule, the Contractor shall submit a written statement 
to the Architect describing the cause of the slippage and the actions being considered by 
the Contractor to recover the time slot.  The written schedule recovery statement shall be 
submitted with the monthly schedule update. 

 
L. The progress schedule shall indicate the monthly anticipate adverse weather days, if any, 

pursuant to the Supplemental and General Conditions and indicate the constraints of 
anticipated adverse weather on planned activities.  Update submittals of the progress 
schedule shall indicate actual adverse weather days and their impact on planned 
activities. 

 
M. Any adjustments in Contract Time executed by Change Order shall be included in the 

update submittals of the project schedule. 
 
 
 

1.05 CONTRACTOR’S CPM CONSTRUCTION SCHEDULES 
 
A. The Contractor shall provide a detailed bar chart or a Critical Path Method (CPM) 

schedule.  The schedule shall include as many activities as necessary to sufficiently detail 
the work to be performed. 

 
B. Scope:  The schedule as a minimum, shall provide for 1) work sequence as identified in 

Section 01010 Summary of Work; 2) provisions for adverse weather as identified in the 
General Conditions; and, 3) the following: 

 
1. Long lead time procurement activities. 
2. Contractor phasing activities. 
3. Activation and testing activities. 
4. Milestone dates for contract phasing requirements. 
5. Owner furnished equipment activities. 
6. Utility tie-in activities. 
7. Clean-up and punchlist activities and Owner move-in activities. 
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8. Activity durations in working days; including: 
 
   a.  Activity early state date. 
   b.  Activity late start date. 
   c.  Activity early finish date. 
   d.  ctivity late finish date. 
   e.  Slack or total float. 
 
9. The project shall be broken down into logical building areas by floor levels, 

elevations, functional spaces, and addition or renovation, and as required. 
10. Work activities performed by subcontractors. 
11. Concurrent work activities under separate contract. 
12. Shop drawing, submittals and approval. 
13. Weather constraints. 

 
C. Developing the Schedule:  The Contractor shall meet jointly with the subcontrators, and 

suppliers, when developing the schedule. 
 
D. Owner’s Review:  Within five (5) working days after receipt of the Contractor’s schedule, 

the Owner and Architect shall meet with the Contractor for the final review of the 
schedule.  Review of the schedule by the Owner does not relieve the Contractor’s 
responsibility for the schedule’s accuracy or the ability of the Contractor to meet the dates 
set forth therein, nor does such review constitute an acknowledgement or admission by 
the Owner of the reasonableness of durations or logic of the schedule. 

 
E. Updated Schedule Submittals:  An updated schedule submittal, including a written 

schedule recovery statement if required, shall accompany the Contractor’s Application for 
Payment.  The Contractor’s Application for Payment will not be processed until the update 
schedule has been received by the Owner. 

 
1. Schedule Slippage:  Whenever the current schedule update reflects that the 

project is five (5) or more working days behind schedule, the Contractor shall 
submit a written statement to the Architect describing the cause of the slippage 
and the actions being considered by the Contractor to recover the time slot.  The 
written schedule recovery statement shall be submitted with the monthly 
schedule update. 

 
2. The progress schedule shall indicate the monthly anticipated adverse weather 

days, if any, pursuant to the Supplemental and General Conditions and indicate 
the constraints of anticipated adverse weather on planned activities.  Update 
submittals of the progress schedule shall indicate actual adverse weather days 
and their impact on planned activities. 

 
3. Any adjustments in Contract Time executed by Change Order shall be included 

in the update submittals of the project schedule. 
 

 
1.06 SUBMITTAL SCHEDULE 

 
A. After development and acceptance of the Contractor’s schedule, prepare a complete 

schedule of submittals.  Submit the schedule within ten (10) days of the date required for 
establishment of the Contractor’s construction schedule. 

 
1. Coordinate submittal schedule with the list of subcontracts, schedule of values and 

the list of products as wells as the Contractor’s Construction Schedule. 
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2. Prepare the schedule in chronological order; include submittals required during 

the construction.  Provide the following information. 
 

a. Scheduled date for the first submittal. 
b. Related section number. 
c. Submittal category. 
d. Name of subcontractor. 
e. Description of the part of the work covered. 
f. Scheduled date for resubmittal. 
 

 
B. Distribution:  Following response to initial submittal, print and distribute copies to the 

Architect, Owner, subcontractors, and other parties required to comply with submittal 
dates indicated.  Post copies in the project meeting room and field office. 

 
1. When revisions are made, distribute to the same parties and post in the same 

locations.  Delete parties from distribution when they have completed their 
assigned portion of the work and are no longer involved in project activities. 

 
C. Schedule Updating:  Revise the submittal schedule after each meeting or activity, where 

revisions have been recognized or made relating to submittals.  Issue the updated 
schedule concurrently with report of each such meeting. 

 
 

1.07 DAILY CONSTRUCTION REPORTS 
 
A. The Contractor’s Superintendent shall prepare a daily construction report, recording the 

following information, in a narrative format, concerning events at the site; and submit 
original documents to the Architect and/or Owner upon request.   

 
1. List of subcontractors at the site. 
2. Approximate count of personnel at the site, identifying the number of workers and 

supervisors. 
3. Lead safe work practices and cleaning verifications. 
4. High and low temperatures, general weather conditions. 
5. Accidents and unusual events. 
6. Meetings and significant decisions. 
7. Stoppages, delays, shortages, losses. 
8. Emergency procedures. 
9. Orders and requests of governing authorities. 
10. Change orders received, implements. 
11. Services connected, disconnected. 
12. Equipment or system tests and start-ups. 
13. Partial completions and occupancies. 
14. Type and usage of major pieces of heavy equipment. 

 
 

1.08 PRE-EXISTING CONDITIONS VIDEO SURVEY 
 
A. Submit a pre-existing condition list and/or video with the initial application for payment.  

Specifically note any pre-existing conditions which may result in a potential dispute with 
the Owner. 
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1.09 SHOP DRAWINGS 

 
A. Submit newly prepared information, drawn to accurate scale.  Highlight, encircle, or otherwise 

indicate deviations from the contract documents.  Do not reproduce contract documents or 
copy standard information as the basis of shop drawings.  Standard information prepared 
without specific reference to the project is not considered shop drawings.  Shop drawings’ 
quality is subject to approval. 

B. Shop drawings include fabrication and installation drawings, setting diagrams, schedules, 
patterns, templates and similar drawings.  Include the following information: 
 
1. Dimensions. 
2. Relationship to building grids or coordinates. 
3. Interface with adjacent construction. 
4. Identification of products and materials included. 
5. Compliance with specified standards. 
6. Notation of dimensions established by field measurement. 
 

 
C. Sheet Size:  Except for templates, patterns and similar full-size drawings, submit shop 

drawings on sheets 8½” x 11”, 11” x 17”, or 30” x 42”.  No other sizes will be accepted. 
 
D. Submittal:  Submit at least two blue-line prints.  One of the blue-line prints will be retained 

by the Architect.  The Contractor shall be responsible for making appropriate number of 
copies for distribution to other affected parties. 

 
E. Do not use shop drawings without an appropriate final stamp indicating action taken in 

connection with construction. 
 
 

1.10 PRODUCT DATA 
 
A. Collect product data into a single submittal for each specified product.  Product data 

includes printed information such as catalog cuts, Material Safety Data Sheets (MSDS), 
and other performance information. 

 
1. Mark each copy to show applicable choices and options. Where printed product 

data includes information on several products, some of which are not required, 
mark copies to indicate the applicable information.  Include the following 
information: 

 
a. Manufacturer’s printed recommendation. 
b. Compliance with recognized trade association standards. 
c. Compliance with recognized testing agency standards. 
d. Application of testing agency labels and seals. 
e. Notation of dimensions verified by field measurement. 
f. Notation of coordination requirements. 
g. Any limitations on warranty or guarantee of manufacturer. 

 
2. Do not submit product data until compliance with requirements of the contract 

documents has been confirmed. 
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B. Submittals:  Submit three (3) copies.  Submit two (2) additional copies where required for 

maintenance manuals.  The Architect will return one copy marked with action taken and 
corrections or modifications required. 

 
1. Unless noncompliance with contract documents provisions is observed, the 

submittal may serve as the final submittal. 
 
C. Distribution:  Furnish copies of final submittal to installers, subcontractors, suppliers, 

manufacturers, fabricators, and others required for performance of construction activities.  
Show distribution on transmittal form. 

 
1. Do not proceed with installation until a copy of the applicable product data is in 

the Installer’s possession. 
2. Provide copies for record documents described in Section 01700 – Project 

Closeout. 
 
D. Do not permit use of unmarked copies of product data in connection with construction. 
 
 

1.11 SAMPLES 
 
A. Submit full-size, full fabricated samples cured and finished as specified (where applicable) 

and physically identical with the material or product proposed.  Samples include partial 
sections of manufactured or fabricated components, cuts or container of materials, color 
range sets, and swatches showing color, texture and pattern. 

 
1. Mount, display, or package samples in the manner specified to facilitate review of 

qualities indicated. 
 

Prepare samples to match the Architect’s sample.  Include the following: 
 

a. General description of the sample. 
b. Sample sources 
c. Product name or name of manufacturer. 
d. Compliance with recognized standards. 
e. Availability and delivery time. 

 
2. Submit samples for review of kind, color, pattern, and texture, for a final check of 

these characteristics with other elements, and for a comparison of these 
characteristics between the final submittal and the actual component as delivered 
and installed. 

 
a. Where variation in color, pattern, texture or other characteristics are 

inherent in the material or product represented, submit multiple units (not 
less than three), that show approximate limits of the variations. 

b. Refer to other specification sections for requirements for samples that 
illustrate workmanship, fabrication techniques, details of assembly, 
connections, operation and similar construction characteristics. 

c. Refer to other sections for sample to be returned to the Contractor for 
incorporation in the work.  Such samples must be undamaged at time of 
use.  On the transmittal, indicate special requests regarding disposition of 
sample submittals. 
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B. Submittals:  Except for samples illustrating details, workmanship, fabrication techniques, 
connections, operation and similar characteristics, submit three sets:  One set will be 
returned with comments. 

 
C. Maintain sets of samples, as returned, at the project site, for quality comparisons 

throughout the course of construction. 
 

1. Unless non-compliance with contract documents provisions is observed, the 
submittal may serve as the final submittal. 

2. Sample sets may be used to obtain final acceptance of the construction 
associated with each set. 

 
D. Distribution of Samples:  prepare and distribute additional sets to subcontractors, 

manufacturers, fabricators, suppliers, installers, and others as required for performance of 
the work.  Show distribution on transmittal forms. 

 
E. Field Samples:  Field samples specified in individual sections are special types of 

samples.  Field samples are full-size samples erected on site to illustrate finishes, 
coatings, or finish materials and to establish the standard by which the work will be 
judges. 

 
1. Comply with submittal requirements to the fullest extent possible.  Process 

transmittal forms to provide a record of activity. 
2. Allow at least seven (7) days after completion and curing (where applicable) of 

field sample for Architect’s review.  Notify Architect in writing upon completion of 
field sample. 

3. Where required, give Architect notice and an opportunity to observe field erection 
or application of field sample. 

 
 

1.12 COMMUNICATIONS FACILITATING CONTRACT ADMINISTRATION 
 
A. Except as otherwise provided in the contract documents or when direct communications 

have been specially authorized, the Owner and Contractor shall endeavor to 
communicate through the Architect.  Communications by and with subcontractors and 
material suppliers shall be through the Contractor. 

 
B. All requests for information regarding or clarification of the plans and specifications shall 

be made in writing referencing the specification section and statement requiring 
clarification.  Deliver to Architect’s business address. 

 
 

1.13 ARCHITECT’S ACTION 
 
A. Except for submittals for record, information or similar purposes, where action and return 

is required or requested, the Architect will review each submittal, mark to indicate action 
taken, and return promptly. 

 
1. Compliance with specified characteristics is the Contractor’s responsibility. 
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B. Submittal Stamp:  The Architect will stamp each submittal with a uniform, self-explanatory 
submittal stamp.  The stamp will be appropriately marked, as follows, to indicate the 
action taken: 

 
1. Action A – Reviewed:  Where submittals are marked “Reviewed”, that part of the 

work covered by the submittal may proceed provided it complies with 
requirements of the contract documents. 

2. Action B – Reviewed – Additional Information Required:  Where submittals are 
marked “Reviewed – Additional Information Required”, the information submitted 
has been reviewed.  However, additional information as noted and/or required by 
contract documents need to be submitted. 

3. Action C – Furnish as Corrected:  When submittal is marked “Furnish as 
Corrected”, that part of the work covered by the submittal may proceed provided it 
complies with notations or corrections on the submittal and requirements of the 
contract documents. 

4. Action D – Revise and Resubmit:  When submittal is marked “Revise and 
Resubmit”, do not proceed with that part of the work covered by the submittal, 
including purchasing, fabrication, delivery, or other activity.  Revise or prepare a 
new submittal in accordance with the notations; resubmit without delay.  Repeat if 
necessary to obtain a different action mark. 

 
a. Do not permit submittals marked “Revise and Resubmit” to be used at the 

project site, or elsewhere where work is in progress. 
 

5. Action E – Rejected:  When submittal is marked “Rejected”, information submitted 
is not in compliance with contract documents.  Resubmit submittal as required by 
contract documents. 

 
D. Meaning of Architect’s Approval:  Review is only for conformance with the design concept 

and for compliance with the information given in the contract documents.  Approval does 
not authorize changes involving additional cost unless stated in separate change order or 
letter.  Contractor is not relieved of responsibility for any deviations in submittals from 
requirements of the contract documents.  Contractor is responsible for dimensions to be 
confirmed and correlated at the site; for information that pertains solely to the fabrication 
processes or to means, methods, techniques, sequences and procedures of construction; 
and for coordination of the work of all trades.  Approval of a specific item does not indicate 
approval of an assembly of which the item is a component. 

 
 

1.14 CONTRACTOR’S ACTION ON RETURNED SUBMITTALS 
 
A. The Contractor shall coordinate distribution of all product data and samples for the 

project. 
 
B. The Contractor is responsible to reproduce and distribute copies of stamped returned 

submittals as required for this use in abatement, or in corrections for resubmittal. 
 
C. The Contractor is responsible to reproduce and distribute copies of stamped returned 

submittals as required for his use and subcontractor’s use in preparing and submitting 
other submittals such as, close-out, maintenance manuals, etc.,  Refer to other sections 
of the specifications for requirements. 

 
1. The Contractor shall maintain a current set of abatement plans and specifications 

which shall be available to the Architect at the job site during the course of the 
work. 
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PART 2 -- PRODUCTS 

 
Not applicable. 
 

PART 3 -- EXCECUTION 
 
Not applicable. 
 
 

END OF SECTION 
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SECTION 01400 - QUALITY CONTROL 
 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Contractor's Quality Control 
 
B. Contractor's Quality Control Program 
 
C. Pre-Installation Conferences 
 
D. Initial and Follow-up Inspections 

 
E. Mock Up 

 
F. Field Samples 

 
G. Manufacturer’s Field Services and Reports 
 
H. References 
 
I. Inspection and Testing Laboratory Services 
 
J. Quality Assurance and Control of Installation 
 
K. Safety 

 
 

1.02 RELATED SECTIONS 
 

A. Section 01040 - Coordination and Meetings 
 
B. Section 01300 - Submittals 
 
C. Section 01700 - Contract Closeout 

 
1.03 CONTRACTOR'S QUALITY CONTROL 
 

A. The quality of all work shall be the responsibility of the Contractor.  Sufficient inspections and tests 
of all items of work, including that of subcontractors, to ensure conformance to applicable 
specifications and drawings with respect to the quality of materials, workmanship, construction 
finish, functional performance, and identification shall be performed on a continuing basis.  The 
Contractor shall furnish qualified personnel, appropriate facilities, instruments and testing devices 
necessary for the performance of the quality control function.  The controls shall be adequate to 
cover all construction operations both on and off site, shall be keyed to the proposed construction 
sequence and shall be correlated by the Contractor’s quality control personnel. 

 
1.04 CONTRACTOR’S QUALITY CONTROL PROGRAM 

 
A. The Contractor shall submit to the Architect a copy of the proposed written quality control program 

prior to submission of the Contractor’s first application and certificate for payment.  The 
Contractor’s written quality control plan shall include as a minimum: 

 
1. Identification of the project team for this project.  Team members include, but are not 

necessarily limited to, the Owner’s Project Manager, Architect, Mechanical Consultant, 
Electrical Consultant, Site Engineer, Structural Consultant, General Contractor and major 
subcontractors.  List company name, address, contact and telephone number. 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 46 of 266



IFB 22-021 Chiller Replacement for  
Eisenhower Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

01400-2 
QUALITY CONTROLS 

2. Name and identification of the Contractor’s Quality Control representative (may be the 
superintendent or other key contract representative).  Provide a brief description of 
proposed duties and qualifications.  The quality control representative must have the 
authority to make all decisions relating to quality control issues. 

3. General summary and mission statement outlining general procedures for implementation 
of the program. 

4. List by specification section the method of performing, documenting and enforcing quality 
control operations of both prime and subcontract work including proposed and required 
inspection and testing.  Include preinstallation conferences, follow-up inspections, 
mockups, field samples and manufacturer’s inspection, and lead safe work practices and 
cleaning verifications. 

5. The Contractor’s quality control program shall be submitted and accepted prior to 
consideration of the Contractor’s first certificate and application for payment. 

 
 

1.05 PREINSTALLATION CONFERENCES 
 
A. Pre-installation conferences shall be performed prior to beginning each feature of work for any on-

site construction work.  Preparatory inspections for the applicable feature of work shall include:  
review of submittal requirements and all other contract requirements with the foreman or 
supervisors directly responsible for the performance of the work; check to assure that provisions 
have been made to provide required field control testing; examine the work area to ascertain that 
all preliminary work has been completed; verify all field dimensions and advise the project Architect 
of any discrepancies; and perform a physical examination of materials and equipment to assure 
that they conform to approved shop drawings or submittal data and that all materials and/or 
equipment are on hand; review special requirements, review shop drawings and sample 
construction mockups as appropriate. 

 
B. The Contractor shall prepare agenda, preside at conference, record minutes, and distribute copies 

within five (5) days after conference to participants, with copies to the Architect and Owner. 
 
 

1.06 INITIAL AND FOLLOW UP INSPECTIONS 
 
A. An initial inspection shall be performed as soon as a representative portion of the particular feature 

of the work is complete and shall include examination of the quality of workmanship as well as a 
review of the work for compliance with contract requirements.  The initial inspection shall be 
performed by the Contractor’s Quality Control representative and results noted in the Contractor’s 
daily reports.  Any deviations from the contract requirements shall be brought to the immediate 
attention of the Architect. 

 
1.07 MOCK UP 

 
A. Assemble and erect specified items, with specified attachment and anchorage devices, flashings, 

seals and finishes. 
 
B. Where mock up is specified in individual sections to be removed, clear area after mock up has 

been accepted by the Architect. 
 
 

1.08 FIELD SAMPLES 
 
A. Install field samples at the site as required by individual specifications sections for review. 
 
B. Acceptable samples represent a quality level for the work. 
 
C. Where field sample is specified in individual sections to be removed, clear area after field sample 

has been accepted by the Architect. 
 
 

1.09 MANUFACTURERS’ FIELD SERVICES AND REPORTS 
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A. Submit qualifications of observer to Architect thirty (30) days in advance of required observations.  

Observer subject to approval of Architect and Owner. 
 
B. When specified in individual specification sections, require material or product suppliers or 

manufacturers to provide qualified staff personnel to observe site conditions, conditions of surfaces 
and installation, quality of workmanship, start up of equipment, and test, adjust, and balance of 
equipment as applicable, and to initiate instructions when necessary. 

 
C. Individuals to report observations and site decisions or instructions given to applicators or installers 

that are supplemental or contrary to manufacturer’s written instructions. 
 
D. Submit report within thirty (30) days of observation to the Architect for review. 
 
 

1.10 REFERENCES 
 
A. Conform to reference standard by date of issue or current date of contract documents. 
 
B. Obtain copies of standards when required by contract documents. 
 
C. Should specified reference standards conflict with contract documents, request clarification from 

Architect before proceeding. 
 
D. The contractual relationship of the parties to the contract shall not be altered from the contract 

documents by mention or inference otherwise in any reference document. 
 
 

1.11 INSPECTION AND TESTING LABORATORY SERVICES 
 
A. Architect will appoint, employ, and pay for services of an independent firm to perform inspection 

and testing, except when a specification section specifically states that testing of that work be 
provided for by the Contractor. 

 
B. The independent firm will perform inspections, tests, and other services specified in individual 

specification sections and as required by the Architect. 
 
C. Reports will be submitted by the independent firm to the Architect, in duplicate, indicating 

observations and results of tests and indicating compliance or noncompliance with contract 
documents. 

 
D. Cooperate with independent firm; furnish samples of materials, design mix, equipment, tools, 

storage and assistance as requested. 
 

1. Notify Architect and independent firm forty-eight hours prior to expected time for operations 
requiring services. 

2. Make arrangements with independent firm and pay for additional samples and tests 
required for Contractor’s use. 

 
E. Retesting required because of nonconformance to specified requirements shall be performed by 

the same independent firm on instructions by the Architect.  Payment for retesting will be charged 
to the Contractor by deducting inspection or testing charges from the contract sum. 

 
 

1.12 QUALITY ASSURANCE/CONTROL OF INSTALLATION 
 
A. Maintain quality control over suppliers, manufacturers, products, services, site conditions, and 

workmanship, to produce work of specified quality. 
 
B. Comply fully with manufacturer’s instructions, including each step in sequence. 
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C. Should manufacturer’s instructions conflict with contract documents, request clarification from 
Architect before proceeding. 

 
D. Comply with specified standards as a minimum quality for the work except when more stringent 

tolerances, codes, or specified requirements indicate higher standards or more precise 
workmanship. 

 
E. Perform work by persons qualified to produce workmanship of specified quality.  Work that properly 

should be done by skilled labor shall not be attempted with common laborers.  The Contractor shall 
have on the job, at all times, ample equipment to carry on the work properly, including such tools as 
may be necessary to meet emergency requirements. 

 
 

1.13 SAFETY 
 
A. Contractors who perform any work under this contract will fully comply with the provisions of the 

Federal Occupational Safety and Health Act of 1970 and to the rules and regulations promulgated 
pursuant to this Act. 

 
1. Contractor must submit a safety program to the Architect prior to starting work on the site.  

This program should indicate the Contractor’s plan to comply with OSHA requirements for 
the various conditions of the project.  The Contractor shall appoint a safety representative 
on site.  The safety program and Contractor’s representative names must both be posed. 

2. The Architect will take no action on the Contractor’s safety program, but will forward it to 
the Owner for information only.  The Contractor is responsible for safety on the project site 
per the contract documents. 

 
B. Hazardous Material:  In the event the Contractor encounters material on the site, reasonably 

believe to be asbestos or polychlorinated biphenyl (PCB) that has not been rendered harmless, the 
Contractor shall immediately stop work and notify the Architect and Owner.  Such notification shall 
be documented in writing. 

 
C. Provide any and all measures of protection required by the applicable local municipality for the 

protection of the public and employees during excavation operations and at completion of work.  
Measures taken shall include, but not be limited to, sidewalks, barricades, warning lights and signs/ 
and shall comply with American Standard Safety Code and all local laws and ordinances.  Maintain 
in good condition during operations. 

 
 

PART 2 – PRODUCTS (NOT APPLICABLE) 
 
 
PART 3 – EXECUTION (NOT APPLICABLE) 
 
 
 

END OF SECTION 
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SECTION 01500 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 
 
 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Related Documents 
 
B. Summary 
 
C. Submittals 
 
D. Quality Assurance 
 
E. Project Conditions 
 
F. Temporary Construction and Support Facilities 
 
G. Security and Protection Facilities Installation 
 
H. Operation, Termination, and Removal 
 

1.02 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the contract, including general and supplementary conditions 
and other Division-1 Specification sections, apply to this section. 

 
 

1.03 SUMMARY 
 
A. This section specifies requirements for temporary services and facilities, including utilities, 

construction and support facilities, security and protection. 
 
B. Temporary utilities that may be required include, but are not limited to: 
 

1. Water service and distribution. 
2. Temporary electric power and light. 
3. Gas service. 
4. Telephone service. 
5. Storm sewer. 

 
C. Temporary construction and support facilities that may be required include, but are not limited to: 
 

1. Temporary heat. 
2. Field offices and storage sheds. 
3. Temporary roads and paving. 
4. Sanitary facilities, including drinking water. 
5. Dewatering facilities and drains. 
6. Temporary enclosures. 
7. Hoists and lifts. 
8. Temporary project identification signs and bulletin boards. 
9. Waste disposal services. 
10. Rodent and pest control. 
11. Construction aids and miscellaneous services and facilities. 

 
D. Security and protection facilities required include, but are not limited to: 
 

1. Temporary fire protection. 
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2. Barricades, warning signs, lights. 
3. Environmental protection. 

 
 

1.04 SUBMITTALS 
 
A. Temporary Utilities:  Submit reports of tests, inspections, meter readings and similar procedures 

performed on temporary utilities. 
 
 

1.05 QUALITY ASSURANCE 
 
A. Regulations:  Comply with industry standards and applicable laws and regulations of authorities 

having jurisdiction, including but not limited to: 
 

1. Building Code requirements. 
2. Health and safety regulations. 
3. Utility company regulations. 
4. Police, Fire Department and Rescue Squad rules. 
5. Environmental protection regulations. 

 
B. Standards:  Comply with NFPA Code 241, “Building Construction and Demolition Operations:, ANSI-

A10 Series standards for “Safety Requirements for Construction and Demolition”, and NECA 
Electrical Design Library “Temporary Electrical facilities.” 

 
1. Refer to “Guidelines for Bid Conditions for Temporary Job Utilities and Services”, prepared 

jointly by AGC and ASC, for industry recommendations. 
2. Electrical Service:  Comply with NEMA, NECA and UL standards and regulations for 

temporary electric service.  Install service in compliance with National Electric Code (NFPA 
temporary electric service.  Install service in compliance with National Electrical Code 
(NFPA 70). 

 
C. Inspections:  Arrange for authorities having jurisdiction to inspect and test each temporary utility 

before use.  Obtain required certifications and permits. 
 
 

1.06 PROJECT CONDITIONS 
 
A. Temporary Utilities:  Prepare a schedule indicating dates for implementation and termination of each 

temporary utility.  At the earliest feasible time, when acceptable to the Owner, change over from use 
of temporary service to use of the permanent service. 

 
B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  Operate 

in a safe and efficient manner.  Take necessary fire prevention measures.  Do not overload facilities, 
or permit them to interfere with progress.  Do not allow hazardous dangerous or unsanitary 
conditions, or public nuisances to develop or persist on the site. 

 
 

PART 2 – PRODUCTS (NOT APPLICABLE) 
 

PART 3 – EXECUTION 
 

3.01 TEMPORARY CONSTRUCTION AND SUPPORT FACILITIES 
 
A. Locate field offices, storage sheds, sanitary facilities and other temporary construction and support 

facilities of ready access within project limit lines. 
 

1. Maintain temporary construction and support facilities until near substantial completion.  
Personnel remaining after substantial completion will be permitted to use permanent 
facilities, under conditions acceptable to the Owner. 
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2. Location of all temporary buildings shall be subject to the approval of the Owner and the 
governing authority. 

 
B. Provide incombustible construction for offices, shops and sheds located within the construction area, 

or within 30 feet of building lines.  Comply with requirements of NFPA 241. 
 
C. Temporary Heat:  Provide temporary heat required by construction activities, for curing or drying of 

completed installations or protection if installed construction from adverse effect of low temperatures 
or high humidity.  Select safe equipment that will not have a harmful effect on completed installations 
or elements being installed.  Coordinate ventilation requirement to produce the ambient condition 
required and minimize consumption of energy. 

 
D. Heating Facilities:  Except where use of the permanent system is authorized, provide vented self-

contained LP gas or fuel oil heaters with individual space thermostatic control. 
 

1. Use of gasoline-burning space heaters, open flame, or salamander type heating units is 
prohibited. 

 
E. Field Offices:  provide insulated, weather tight temporary offices of sufficient size to accommodate 

required office personnel at the project site.  Keep the office clean and orderly for use of small 
progress meetings.  Furnish and equip offices. 

 
F. Storage Trailers:  Place storage trailers, sized, furnished and equipped to accommodate materials 

and equipment involved, including temporary utility service.  Trailers are to be fully enclosed and 
placed on the site with prior approval of the Owner. 

 
G. Temporary Roads and/or Equipment Access Paths:  Construct and maintain temporary roads and/or 

access paths to adequately support the construction activity, during the construction period.  Locate 
temporary roads, storage areas and parking where the same permanent facilities will be located, if 
possible. 

 
1. Coordinate temporary road and/or access path development with subgrade grading, 

compaction, installation and stabilization of subbase, and installation of base and finish 
courses of permanent paving. 

2. Install temporary roads and/or access paths to minimize the need to rework the installations 
and to result in permanent roads and/or access paths and paved areas that are without 
damage or deterioration when occupied by the Owner. 

3. Extend temporary roads and/or access paths in and around the construction area as 
necessary to accommodate building structure erection, delivery and storage of materials, 
equipment usage, administration and supervision. 

 
H. Sanitary facilities include temporary toilets and drinking water fixtures.  Comply with regulations and 

health codes for the type, number, location, operations and maintenance of fixtures and facilities.  All 
sanitary conveniences shall be satisfactory to the Owner and shall conform to the regulations of the 
City, County, and State Health Departments. 
1. Install where facilities will best serve the project’s needs, with prior owner approval. 
2. Provide toilet tissue, paper cups and similar disposable materials for each facility.  Provide 

covered waste containers for used material. 
 
I. Toilets:  Install well-contained toilet units.  Shield toilets to ensure privacy.  Use of pit-type privies will 

not be permitted. 
 
J. Dewatering Facilities and Drains:  For temporary drainage and dewatering facilities and operations 

not directly associated with construction activities included under individual sections, comply with 
dewatering requirements of applicable Division-2 sections.  Where feasible, utilize the same 
facilities.  Maintain the site, excavations and construction free of water. 

 
K. Temporary Enclosures:  Provide temporary enclosure of protection of construction in progress and 

completed, from exposure, foul weather, other construction operations and similar activities, and to 
provide security from vandalism and theft. 
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1. Where heat is needed and the permanent building enclosure is not complete, provide 
temporary enclosures where there is no other provision for containment of heat.  
Coordinate enclosure with ventilating and material drying or curing requirements to avoid 
dangerous conditions and effects. 

2. Install tarpaulins securely, with incombustible wood framing and other materials.  Close 
openings of 25 square feet or less with plywood or similar materials. 

3. Close openings through floor or roof decks and horizontal surfaces with load-bearing wood-
framed construction. 

 
L. Temporary Enclosures for Lead Safe Work Area Isolation. 
 

1. Before beginning the renovation, the Contractor shall isolate the work area so that no dust 
or debris leaves the work area while the renovation is being performed.  Prevent latent dust 
emissions.  Protect other areas of the facility from contamination by fugitive dusts. 

2. In addition, the Contractor shall maintain the integrity of the containment by ensuring that 
any plastic or other impermeable materials are not torn or displaced, and taking any other 
steps necessary to ensure that no dust or debris leaves the work area while the renovation 
is being performed. 

3. The Contractor must also ensure that containment is installed in such a manner that it does 
not interfere with occupant and worker egress in an emergency. 

 
M. Temporary Lifts and Hoists:  Provide facilities for hoisting materials and employees.  Truck cranes 

and similar devices used for hoisting materials are considered “tools and equipment” and not 
temporary facilities. 

 
N. Project Identification and Temporary Signs:  The Contractor will not erect free-standing or post any 

signs on property under the control of the School District without prior approval by the Owner.  This 
includes signs on construction trailers, portable sheds, etc., which might legitimately be temporarily 
parked on said property by and for the Contractor’s use as part of this project.  The Owner may 
provide and erect one or more project signs as they deem necessary. 

 
O. Collection and Disposal of Waste:  Collect waste from construction areas and elsewhere daily.  

Comply with requirements of NFPA 241 for removal of combustible waste material and debris.  
Enforce requirements strictly.  Do not hold materials more than seven days during normal weather or 
three days when the temperature is expected to rise above 80 degrees.  Handle hazardous, 
dangerous, or unsanitary waste materials separately from other waste by containerizing properly.  
Dispose of material in a lawful manner. 

 
P. Stairs:  Until permanent stairs are available, provide temporary stairs where ladders are not 

adequate.  Cover finished permanent stairs with a protective covering of plywood or similar material 
so finish will be undamaged at the time of acceptance. 

 
 

3.02 SECURITY AND PROTECTION FACILITIES INSTALLATION 
 
A. Except for use of permanent fire protection as soon as available, do not change over from use of 

temporary security and protection facilities to permanent facilities until Substantial Completion, or 
longer, as requested by the Architect. 

 
B. Temporary Fire Protection:  Until fire protection needs are supplied by permanent facilities, install 

and maintain temporary fire protection facilities of the types needed to protect against reasonable 
predictable and controllable fire losses.  Comply with NFPA 10 “Standard for Portable Fire 
Extinguisher”, and NFPA 241 “Standard for Safeguarding Construction, Alterations and Demolition 
Operations.” 

 
1. Locate fire extinguisher where convenient and effective for their intended purpose, but not 

less than one extinguisher on each floor at or near each usable stairwell. 
2. Store combustible materials in containers in fire-safe locations. 
3. Maintain unobstructed access to fire extinguisher, fire hydrants, temporary fire protection 

facilities, stairways and other access routes for fighting fires.  Prohibit smoking in 
hazardous fire exposure areas. 
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4. Provide supervision of welding operations, combustion type temporary heating units, and 
similar sources of fire ignition. 

 
C. Permanent Fire Protection:  At the earliest feasible date in each area of the project, complete 

installation of the permanent fire protection facility, including connected services, and place into 
operations and use.  Instruct key personnel on use of facilities. 

 
D. Barricades, Warning Signs and Lights:  Comply with standards and code requirements for erection 

of structurally adequate barricades.  Paint with appropriate colors, graphics and warning signs to 
inform personnel and the public of the hazard being protected against.  Where appropriate and 
needed provide lighting, including flashing red or amber lights. 

 
E. Enclosure Fence:  Prior to demolition or excavation, install an enclosure fence with lockable 

entrance gates.  Locate where indicated , or enclose the entire site or the portion determined 
sufficient to accommodate construction operations.  Install in a manner that will prevent people, 
dogs, and other animals from easily entering the site, except by the entrance gates. 

 
1. Provide an open mesh chain link construction fence and gates, minimum 6-’0” high, with 

galvanized steel pipe posts. 
2. Utilize concrete block or pegged steel pipe stabilizer brackets where fence panels adjoin or end. 
3. Upon removal of the fencing, repair any disturbed areas to restore to original condition. 
4. Locate the construction fence and gates to facilitate all jurisdictional exit and entry requirements 

from existing buildings and new construction. 
5. If requested by the owner, the gates shall be double locked (lock to lock) with the contractor’s 

lock and the owner’s lock to allow owner access.   
6. Locate the fence and gates to facilitate owner operations that may be in progress during 

construction. 
7. Maintain the fence and gates throughout construction. 

 
F. Security Enclosure and Lockup:  Install substantial temporary enclosure of partially completed areas 

of construction.  Provide locking entrances to prevent unauthorized entrance, vandalism, theft and 
similar violations of security. 

 
1. Storage:  Where materials and equipment must be stored, and are of value or attractive for 

theft, provide a secure lockup.  Enforce discipline in connection with the installation and 
release of material to minimize the opportunity for theft and vandalism. 

 
G. Environmental Protection:  Provide protection, operate temporary facilities and conduct construction 

in ways and by methods that comply with environmental regulations, and minimize the possibility 
that air, waterways and subsoil might be contaminated or polluted, or that other undesirable effects 
might result.  Avoid use of tools and equipment that produce harmful noise.  Restrict use of noise 
making tools and equipment harmful to humans so as to minimize complaints from persons or firms 
near the site. 

 
1. Contractor shall comply with all Federal, state and local laws and regulations relating to 

environmental protection.  Daily clean up of adjacent streets, sidewalks, and public 
structures due to construction debris shall be required at Contractor’s expense. 

 
 

3.03 OPERATION, TERMINATION AND REMOVAL 
 
A. Maintenance:  Maintain facilities in good operating condition until removal.  Protect from damage by 

freezing temperatures and similar elements. 
 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation 
and similar facilities on a 24-hour day basis where required to achieve indicated results and 
to avoid possibility of damage. 

2. Protection:  Prevent water filled piping from freezing.  Maintain markers for underground 
lines.  Protect from damage during excavation operations. 
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B. Termination and Removal:  Unless the Architect requests that it be maintained longer, remove each 
temporary facility when the need has ended, or when replaced by authorized use of a permanent 
facility, or not later than substantial completion.  Complete, or if necessary, restore permanent 
construction that may have been delayed because of interference with the temporary facility.  Repair 
damaged work, clean exposed surfaces and replace construction that cannot be satisfactorily 
repaired. 

 
1. Materials and facilities that constitute temporary facilities are property of the Contractor.  

The Owner reserves the right to take possession of project identification signs. 
2. At substantial completion, clean and renovate permanent facilities that have been used 

during the construction period, including but not limited to: 
 

a. Replace air filters and clean inside of ductwork and housings. 
b. Replace significantly worn parts and parts that have been subject to unusual operating 

conditions. 
c. Replace lamps that are burned out or noticeably dimmed by substantial hours of use. 

 
 
 

END OF SECTION 
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MATERIALS AND EQUIPMENT 

SECTION 01600 - MATERIALS AND EQUIPMENT 
 
 

PART 1 GENERAL 
 
 

1.01 SECTION INCLUDES: 
 

A. Related Documents 
 
B. Summary 
 
C. Definitions 
 
D. Submittals 
 
E. Quality Assurance 
 
F. Product Requirements and Selection Procedures 
 
 

1.02 RELATED DOCUMENTS 
 

A. Drawings and general provisions of contract, including General and Supplementary Conditions and 
other Division-1 Specification sections, apply to this section. 

 
 

1.03 SUMMARY 
 

A. This section specifies administrative and procedural requirements governing the Contractor's 
selection of products for use on the project. 

 
B. The Contractor's construction schedule and the schedule of submittals are included under Division 

1 Section "Submittals." 
 
C. Standards:  Refer to Division 1 Section "Reference Standards and Definitions" for applicability of 

industry standards to products specified. 
 

D. Administrative procedures for handling requests for substitutions made after award of the contract 
are included under Division 1 Section "Product Substitutions." 
 
 

1.04 DEFINITIONS 
 

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

 
1. "Products" are items purchased of incorporation in the Work, whether purchased for the 

Project or taken from previously purchased stock.  The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent. 

 
a. "Named Products" are items identified by manufacturer's product name, including 

make or model designation, indicated in the manufacturer's published product 
literature, that is current as of the date of the Contract Documents. 

 
2. "Materials" are products that are substantially shaped, cut, worked, mixed, finished, refined 

or otherwise fabricated, processed, or utilized to form a part of the Work. 
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3. "Equipment" is a product with operational parts, whether motorized or manually operated, 

that requires service connections such as wiring or piping. 
 
 

1.05 SUBMITTALS 
 

A. Product List Schedule:  Prepare a schedule showing products specified in a tabular form acceptable 
to the Architect.  Include generic names of products required.  Include the manufacturer’s name and 
proprietary product names of each item listed. 

 
1. Coordinate the product list schedule with the Contractor’s Construction Schedule and the 

Schedule of Submittals. 
2. Form:  Prepare the product listing schedule with information of each item tabulated under 

the following column headings: 
 

a. Related Specification Section Number. 
b. Generic Name Used in Contract Documents. 
c. Proprietary Name, Model Number and Similar Designations. 
d. Manufacturer’s Name and Address. 
e. Supplier’s Name and Address. 
f. Installer’s Name and Address. 
g. Projected Delivery Date, or Time Span of Delivery Period. 

 
3. Initial Submittal:  Within twenty (20) days after date of commencement of the work, submit 

three (3) copies of an initial product list schedule.  Provide a written explanation for 
omissions of data, and for known variations from contract requirements. 

4. Architect’s Action:  The Architect will respond in writing to the Contractor within two weeks 
of receipt of the completed product list schedule.  No response within this time period 
constitutes no objection to listed manufacturers or product, but does not constitute a waiver 
of the requirement that products comply with contract documents.  The Architect’s 
response will include the following: 

 
a. A list of unacceptable product selections, containing a brief explanation of reasons 

for this action. 
 
 

1.06 QUALITY ASSURANCE 
 
A. Source Limitations:  To the fullest extent possible, provide products of the same kind, from a single 

source. 
 
B. Compatibility of Options:  When the Contractor is given the option of selecting between two or more 

products for use on the project, the product selected shall be compatible with products previously 
selected products that were also options. 

 
C. Nameplates:  Except for required labels and operating data, do not attached or imprint 

manufacturer’s or producer’s nameplates or trademarks on exposed surfaces or products which will 
be exposed to view in occupied spaces or on the exterior. 

 
1. Labels:  Locate required product labels and stamps on a concealed surface or, where 

required of observation after installation, on an accessible surface that is not conspicuous. 
2. Equipment Nameplates:  Provide a permanent nameplate on each item of service-

connected or power-operated equipment.  Locate on an easily accessible surface that is 
inconspicuous in occupied spaces.  The nameplate shall contain the following information 
and other essential operating data: 

 
a. Name of product and manufacturer. 
b. Model and serial number. 
c. Capacity. 
d. Speed. 
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e. Ratings. 
 

1.07 PRODUCT REQUIREMENTS AND SELECTION PROCEDURES 
 
A. General Product Requirements:  Provide products that comply with the Contract Documents, that 

are undamaged and, unless otherwise indicated, unused at the time of installation. 
 

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

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

 
B. Product Selection Procedures:  Product selection is governed by the Contract Documents and 

government regulations, not be previous project experience.  Procedures governing product 
selection include the following: 

 
1. Proprietary Specification Requirements:  Where only a single product or manufacturer is 

named, provide the product indicated.  No substitutions will be permitted. 
2. Semi-Proprietary Specification Requirements:  Where two or more products or 

manufacturers are named, provide one of the products indicated.  No substitutions will be 
permitted. 

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

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

5. Performance Specification Requirements:  Where specifications require compliance with 
performance requirements, provide products that comply with these requirements, and are 
recommended by the manufacturer for the application indicated.  General overall 
performance of a product is implied where the product is specified for a specific application. 

 
a. Manufacturer’s recommendations may be contained in published product literature, or 

by the manufacturer’s certification of performance. 
 

 

END OF SECTION 
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SECTION 01631 - POST-BID PRODUCT SUBSTITUTIONS 
 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES: 
 

A. Related Documents 
 
B. Summary 
 
C. Definition 
 
D. Submittals 
 
E. Substitution 
 
 

1.02 RELATED DOCUMENTS 
 
a. Drawings and general provisions of the contract, including General and Supplementary Conditions 

and other Division-1 Specification sections, apply to this section. 
 
 

1.03 SUMMARY 
 
A. This section specifies administrative and procedural requirements for handling requests for 

substitutions made after award for the contract. 
 

1.Certain materials, products or systems are specified for which no substitutions are allowed.  Refer to individual specification se     
 
B. Refer to AIA Document A701 “Instructions to Bidders” for substitution requirements made prior to 

bid opening. 
 
C. The Contractor’s construction schedule and the schedule of submittals are included under Division-

1 Section “Submittals”. 
 
D. Standards:  Refer to Division-1 Section “Reference Standards and Definitions” for applicability of 

industry standards to products specified. 
 
E. Procedural requirements governing the Contractor’s selection of products and product options are 

included under Division-1 Section “Materials and Equipment: 
 
 

1.04 DEFINITIONS 
 
A. Definitions used in the article are not intended to change or modify the meaning of other terms 

used in the contract documents. 
 
B. Substitutions:  Requests for changes in product, materials, equipment, and methods of constructing 

required by Contract Documents proposed by the Contractor after award of the contract are 
considered requests for post-bid product substitutions.  The following are NOT considered 
substitutions: 

 
 
1. Substitutions requested by Bidders during the bidding period, and accepted prior to award 

of contract, are considered as included in the contract documents and are not subject to 
requirements specified in this section for post-bid substitutions. 

2. Revisions to contract documents requested by the Owner or Architect. 
3. Specified options of products and construction methods included in Contract Documents. 
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4. The Contractor’s determination of and compliance with governing regulations and orders 
issued by governing authorities. 

 
 

1.05 SUBMITTALS 
 
A. Post Bid Substitution Request Submittal:  Only one request for post bid substitution will be 

considered for each product. 
 

1. Submit three (3) copies of each request for substitution for consideration.  Submit 
requests in the form and in accordance with procedures stated herein.  Use form depicted 
at end of this section.  Contractor is responsible for reproduction of forms. 

2. Identify the product, or the fabrication or installation method to be replaced in each 
request.  Include related specification section and drawing numbers.  Provide complete 
documentation showing compliance with the requirements for substitutions, and the 
following information, as appropriate: 

 
a. Product data, including drawings and descriptions of products, fabrication and installation procedures. 

b. Samples, where applicable or requested. 
c. A detailed comparison of significant qualities of the proposed substitution with those of the 

work specified.  Significant qualities may include elements such as size, weight, durability, 
performance and visual effect.  Units of weights and measure shall be the same as used 
in the contract documents. 

d. Coordination information, including a list of changes or modifications needed to other parts 
of the work and to construction performed by the Owner and separate Contractors that will 
become necessary to accommodate the proposed substitution. 

e. A statement indicating the substitution’s effect on the Contractor’s Construction Schedule 
without approval of the substitution.  Indicate the effect of the proposed substitution on 
overall contract time. 

f. Cost information, including a proposal of the net change, if any, in the Contract Sum. 
g. Certification by the Contractor that the substitution proposed is equal to or better in every 

significant respect to that required by the contract documents, and that it will perform 
adequately in the application indicated.  Include the Contractor’s waiver of rights to 
additional payment or time that may subsequently become necessary because of the 
failure of the substitution to perform adequately. 

 
3. Architect’s Action:  Within one week of receipt of the request for substitution, the Architect will 

request additional information or documentation necessary for evaluation of the request.  Within 
two weeks of the receipt of the request, or one week of the receipt of the additional information or 
documentation, the Architect will notify the Contractor of acceptance or rejection of the proposed 
substitution.  If a decision on use of a proposed substitute cannot be made or obtained within the 
time allocated, use the product specified by name. 

 
 

PART 2 -- PRODUCTS 
 

2.01 SUBSTITUTIONS 
 
A. Conditions:  The Contractor’s post bid substitution request will be received and considered by the 

Architect when all of the following conditions 1, 2 and 3 and one or more of the following conditions 
4, 5, 6, 7, 8 and 9 are satisfied, as determined by the Architect; otherwise requests will be returned 
without action except to record noncompliance with these requirements. 

 
1.   Extensive revisions to contract documents are not required. 
2. Proposed changes are in keeping with the general intent of contract documents. 
3. The request is timely, fully documented and properly submitted. 
4. The specified product or method of construction cannot be provided within the contract 

time. 
5. The specified product or method of construction cannot receive necessary approval by a 

governing authority, and the requested substitution can be approved. 
6. A substantial advantage is offered the Owner, in terms of cost, time, energy conservation 

or other considerations of merit, after deducting offsetting responsibilities the Owner may 
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be required to bear.  Additional responsibilities for the Owner may include additional 
compensation to the Architect for redesign and evaluation services, increased cost of 
other materials, and where the Contractor certifies that the substitution will overcome the 
incompatibility. 

7. The specified product or method of construction cannot be provided in a manner that is 
compatible with other materials, and where the Contractor certifies that the substitution will 
overcome the incompatibility. 

8. The specified product or method of construction cannot be coordinated with other 
materials, and where the Contractor certifies that the proposed substitution can be 
coordinated. 

9. The specified product or method of construction cannot provide a warrant required by the 
Contract Documents and where the Contractor certifies that the proposed substitution 
provide the required warrant. 

 
B. The Contractor’s submittal and Architect’s acceptance of Shop Drawings, Product Data or sample 

that related to construction activities not complying with the Contract Documents does not 
constitute an acceptable or valid request for substitution, nor does it constitute approval. 

 
 

PART 3 – EXECUTION (NOT APPLICABLE) 
 
 
 
 
 

END OF SECTION 
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POST-BID SUBSTITUTION REQUEST FORM 
 

ONE ITEM PER FORM 
FILL IN ALL BLANKS 
 
Project:  Date:  
 
We hereby submit for your review the following post-bid substitution for the following specified material for the above 
project. 
 
Section Page Paragraph Specified Material 
    
          
 
PROPOSED POST-BID SUBSTITUTION: 
    
Attach complete technical data, including laboratory tests, if applicable.  Include complete information on changes to 
drawings and/or specifications which proposed substitution will require for its proper installation. 
 
A. Does the substitution effect dimensions shown on drawings in any way? 
  
   
  
B. Will the undersigned pay for any changes to the building design, including engineering and detailing costs 

caused by the requested substitution? 
  
   
  
C. What effect does substitution have on schedule or other trades? 
  
   
  
D. What effect does substitution have on cost? 
  
   
  
E. Differences between proposed substitution and specified items are: 

  Same   Different (Explain) 
  
   
  
F. Contractor represents that he has investigated the proposed product and determined that it meets or exceeds 

the quality of the specified product. 
 
SUBMITTED BY:   Accepted   Accepted as Noted 
   Not Accepted   Received Too Late 
  
(Firm) 
 
       
(Address)   (By) (Date) 
 
      
(Telephone)   (Remarks) 
 
      
(Signature)    
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SECTION 01650 - STARTING OF SYSTEMS 
 
 
PART 1 – GENERAL 
 
1.01 SECTION INCLUDES: 

 
A. Starting systems. 
 
B. Demonstration and instructions. 
 
C. Testing, adjusting, and balancing. 
 
 

1.02 RELATED SECTIONS 
 
A. Section 01400 – Quality Control:  Manufacturer’s field reports. 
 
B. Section 01700 – Contract Closeout:  System operations and maintenance data and extra materials. 
 
 

1.03 STARTING SYSTEMS 
 
A. Coordinate schedule for start-up of various equipment and systems. 
 
B. Notify Architect and Owner fourteen (14) days prior to start up of each item. 
 
C. Verify that each piece of equipment or system has been checked for proper lubrication, drive 

rotation, belt tension, control sequence, or other conditions that may cause damage. 
 
D. Verify that tests, meter readings, and specified electrical characteristics agree with those required 

by the equipment or system manufacturer. 
 
E. Verify wiring and support components for equipment are complete and tested. 
 
F. Execute start up under supervision of responsible manufacturer’s representative in accordance with 

manufacturer’s instructions. 
 
 

1.04 DEMONSTRATION AND INSTRUCTIONS 
 
A. Demonstrate operation and maintenance of products to Owner’s personnel two weeks prior to date 

of substantial completion.  Contractor will prepare and distribute meeting minutes of each 
demonstration and associated instruction. 

 
B. For equipment or systems requiring seasonal operation, perform demonstration for other season as 

soon as practical prior to the season.  Demonstration shall be performed under applicable seasonal 
conditions. 

 
C. Utilize operation and maintenance manuals as basis for instruction.  Review contents of manual 

with Owner’s personnel in detail to explain all aspects of operation and maintenance. 
 
D. Demonstrate start up, operation, control, adjustment, troubleshooting, servicing, maintenance, and 

shutdown of each item of equipment at a scheduled agreed upon time, at designated location. 
 
E. Prepare and insert additional data in operations and maintenance manuals when need for 

additional data becomes apparent during instruction. 
 
F. The minimum amount of time required for instruction on each item of equipment and system may 
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be specified in individual sections.  Reference individual sections for requirements. 
 
 

1.05 TESTING, ADJUSTING AND BALANCING 
 
A. Contractor will appoint, employ, and pay for services of an independent firm to perform testing, 

adjusting and balance. 
 
B. The independent firm will perform services specified in Section 15950. 
 
C. Reports will be submitted by the independent firm to the Architect indicating observations and 

results of tests and indicating compliance or noncompliance with specified requirements and with 
the requirements of the contract documents. 

 
 
PART 2 – PRODUCTS (NOT APPLICABLE) 
 
 
PART 3 – EXECUTION (NOT APPLICABLE) 
 
 
 
 
 

END OF SECTION 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 64 of 266



IFB 22-021 Chiller Replacement for  
Eisenhower Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

01700-1 
PROJECT CLOSEOUT 

SECTION 01700 - PROJECT CLOSEOUT 
 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES: 
  

A. Related documents. 
 
B. Summary. 
 
C. Completion of a building and/or phase. 
 
D. Final completion and final payment. 
 
E. Record document submittals. 
 
F. Starting systems. 
 
G. Operating and maintenance instructions. 
 
H. Final cleaning. 
 
 

1.02 RELATED DOCUMENTS 
 
A. Drawings and general provisions of the contract, including General and Supplementary Conditions and 

other Division-1 Specification sections, apply to this section. 
 
B. Refer to Section 01020 for Final Lien Waiver.   
 
 

1.03 SUMMARY 
 
A. This section specifies administrative and procedural requirements for project closeout, including but 

not limited to: 
 

1. Inspection procedures. 
2. Project record document submittal. 
3. Operating and maintenance manual submittal. 
4. Submittal of warranties. 
5. Final cleaning. 
6. Record vellum drawings. 

 
B. Closeout requirements for specific construction activities are included in the appropriate sections in 

Divisions-2 through 16. 
 
C. Refer to Division-1 Section “Warranties and Bonds” for specific requirements. 
 
 

1.04 SUBSTANTIAL COMPLETION 
 
A. Substantial Completion: 
 

1. The Contractor and each Subcontractor shall carefully and regularly check their work for 
conformance with the contract documents as the Work is being done.  Unsatisfactory work 
shall be corrected as the Work progresses and not be permitted to remain and become a 
part of the punch list. 

2. The Contractor shall conduct a pre-punch list inspection.  The written pre-punch list shall 
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be distributed to affected subcontractors, for correction of noted items.  The Contractor 
shall provide a copy of the pre-punchlist inspection and advise the Architect of the 
correction of the pre-punch list.  This notification shall so serve to notify the Architect that 
the work is ready for the Architect’s punch list inspection. 

3. The Architect shall make arrangements for his punch list inspection at the earliest possible 
date following Contractor notification of correction of the pre-punch list.  Transmittal of the 
Punch List to the Contractor shall set the date for a reinspection prior to issuance of a 
Certificate of Substantial Completion.  Upon receipt of the Punch List, the Contractor shall, 
within seven (7) days, bring to the attention of the Architect, in writing, any questions that 
he or any of his subcontractors may have concerning the requirements of the Punch List. 

4. When advised by the Contractor that the Punch List items have been completed, the 
Architect shall conduct a reinspection with the Contractor and any needed subcontractors 
(and the Owner’s representative where applicable) to determine whether the Certificate of 
Substantial Completion can be issued.  A Certificate of Substantial Completion will only be 
issued after codes administration authorities document approval and permit occupancy of 
the building or phase.  Also note Paragraph 12 of this section. 

5. When issued, the Certificate of Substantial Completion shall name the date, triggering the 
beginning of the warranty period (with any items to have a later starting date specifically 
noted).  The certificate shall also have attached to it any uncompleted Punch List items, 
and shall name the date for their final completion.  The Certificate of Substantial 
Completion shall also state the responsibilities of the Owner and the Contractor for 
maintenance, heat, air conditioning, utilities, insurance and building security. 

6. Acknowledgement of the date of substantial completion by the signature of all parties on 
the certificate implies possession of the premises by the Owner.  The subsequent 
completion of incomplete punch list items by the Contractor and the subcontractors shall 
occur at the Owner’s convenience.  The Owner shall cooperate in permitting the 
Contractor reasonable access to the work for the completion of punch list items. 

7. A Certificate of Substantial Completion for the work, or portion of work as applicable, will 
only be issued after the requirements for the demonstration and instruction of operation 
and maintenance procedures as defined elsewhere by the Contract Documents, to the 
Owner’s personnel have been satisfied by the Contractor. 

8. A list of items required for submission at Substantial Completion is listed at the end of this 
section.  This list may include specific maintenance agreements, maintenance manuals, 
tools, keys, spare parts, extra stock materials, operational instruction to Owner’s operating 
personnel, etc.  Any items not here-in specifically listed as required at Substantial 
Completion shall be submitted at Final Completion. 

9. Substantial Completion Cleaning:  At Substantial Completion for each project or portion of 
the project, clean the entire work area to a level acceptable to the Owner, for finish 
cleaning by the Owner’s custodial personnel.  Remove non-permanent protection and 
labels, polish glass, clean exposed finishes, touch-up minor finish damage, clean or 
replace filters of mechanical systems, remove debris and broom clean non-occupied 
spaces, sanitize plumbing/food service facilities, clean light fixtures and replace burned 
out/dimmed lamps, sweep and wash paved areas, police yards and grounds.  Clean 
transparent materials, including mirrors and glass in doors and windows.  Remove glazing 
compound and other substances that are noticeable vision-obscuring materials.  Replace 
chipped or broken glass and other damaged transparent materials.  Clean exposed 
exterior and interior hard-surfaced finishes to a dust-free condition, free of stains, films 
and similar foreign substances.  Restore reflective surfaces to their original reflective 
condition.  Leave concrete floors broom clean.  Vacuum carpeted surfaces.  Mop VCT or 
seamless floor surfaces clean.  Wipe surfaces of mechanical and electrical equipment.  
Remove excess lubrication and other substances.  Clean plumbing fixtures to a sanitary 
condition.  Clean light fixtures and lamps. 

10. Lead Safe Project Report:  The Contractor shall furnish a single report documenting 
compliance with recordkeeping and reporting of requirements of 40 CFR Part 745.85 
including documentation that a certified renovator was assigned to the project, that the 
certified renovator provided on-the-job training for workers used on the project, that the 
certified renovator performed or directed workers who performed all of the tasks described 
in Part 745.85, and that the certified renovator performed the post-renovation cleaning 
verification described in Part 745.85.  If the renovation firm was unable to comply with all 
of the requirements of this rule due to an emergency as defined in Part 745.82, the 
Contractor shall document the nature of the emergency and the provisions of the rule that 
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were not followed.  This documentation must include a copy of the certified renovator’s 
training certificate, and a certification by the certified renovator assigned to that project 
that: 

 a. Training was provided to workers (topics must be identified for 
  each worker). 
 b. Pre-renovation education and hazard communication was 
  performed before and updated during the project. 
 c. Warning signs were posted at the entrances to the work area. 
 d. The work area was contained by: 
  (1) Removing or covering all objects in the work area (interiors). 
  (2) Closing and covering all HVAC ducts in the work area 
       (interiors). 
  (3) Closing all windows in the work area (interiors) or closing all 
       windows in and within 20 feet of the work area (exteriors). 
  (4) Closing and sealing all doors in the work area (interiors) or 
       closing and sealing all doors in and within 20 feet of the work 
       area (exteriors). 
  (5) Covering doors in the work area that were being used to allow 
       passage but prevent spread of dust. 
  (6) Covering the floor surface, including installed carpet, with 
       taped-down plastic sheeting or other impermeable material in 
       the work area 6 feet beyond the perimeter of surfaces 
       undergoing renovation or a sufficient distance to contain the 
       dust, whichever is greater (interiors) or covering the ground with 
       plastic sheeting or other disposable impermeable material 
       anchored to the building extending 10 feet beyond the perimeter 
       of surfaces undergoing renovation or a sufficient distance to 
       collect falling paint debris, whichever is greater, unless the 
       property line prevents 10 feet of such ground covering, weighted 
       down by heavy objects (exteriors). 
  (7) Installing (if necessary) vertical containment to prevent 
       migration of dust and debris to adjacent property (exteriors). 
 e. Waste was contained on-site and while being transported off-site. 
 f. The work area was properly cleaned after the renovation by: 
  (1) Picking up all chips and debris, misting protective sheeting, 
       folding in dirty side inward, and taping it for removal. 
  (2) Cleaning the work area surfaces and objects using a HEPA 
       vacuum and/or wet clothes or mops (interiors). 
 g. The certified renovator performed the post-renovation cleaning verification (the 

results of which must be briefly described, including the number of wet and dry cloths 
used). 

11. Substantial Completion Drain Clearing.  At Substantial Completion for each project or 
portion of the project, perform drain clearing in each building area affected by new 
construction or renovation work.  Clear drains of debris and/or construction materials 
using methods acceptable to the school district.  Test all affected drains to ensure proper 
operation prior to turn-over to the district.  As required, demonstrate proper operation. 

12. The Owner has contracted with the Architect/Engineer to perform a limited number of 
punchlist inspections and reinspections.  Typically, the Architect/Engineer is responsible 
for the initial punchlist inspection and one reinspection.  If the Owner incurs additional cost 
from the Architect/Engineer for the performance of more than one initial punchlist 
inspection and one reinspection, costs for any necessary additional reinspection will be 
assessed to the Contractor in the way of a deductive cost change order. 

 
B. Final Completion: 
 

1. Submit executed warranties, workmanship bonds, remaining maintenance agreements, 
inspection certificates and similar required documentation for specific units of work, 
enabling Owner’s unrestricted occupancy and use. 

2. Submit maintenance manuals, tools, keys, spare parts, extra stock materials not required 
at substantial completion. 

3. Complete instruction of Owner’s operating personnel with start up of all systems, not 
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previously required at substantial completion. 
4. Complete final cleaning and remove temporary facilities. 

 
a. Final Cleaning:  At closeout time of each building, or applicable portion, reclean 

the work affected by punch list corrections.  Remove non-permanent protection, 
polish glass, clean exposed finishes, touch-up minor finish damage, remove 
debris and broom clean non-occupied spaces, sanitize plumbing/food service 
facilities, clean light fixtures, sweep and wash paved areas, police yards and 
grounds, and perform similar clean up operations needed to produce a “clean” 
condition as judged by Architect and Owner. 

 
5. All punch list work must be completed, reviewed and accepted by the Architect. 

 
 

1.05 FINAL COMPLETION AND FINAL PAYMENT 
 
A. Provide submittals to Architect that are required by governing or other authorities.  Confirm that all 

submittals required by the construction documents have been transmitted. 
 
B. Final Completion:  For the purpose of determining a date at which the project is finished, final 

completion may be defined to include, but is not limited to: 
 

1. Substantial completion. 
2. Submission and acceptance by the Architect of project record drawings. 
3. Operation and maintenance data (including all air and water balance reports). 
4. All applicable Owner training sessions with meeting notes distributed (video tapes, if 

applicable). 
5. Final cleaning. 
6. Adjusting (hardware, HVAC, etc.) 
7. Warranties submitted by General Contractor and accepted by Architect. 
8. Spare parts and maintenance materials turned over to proper District personnel. 
9. All Punch List work completed, reviewed and accepted by the Architect. 

 
a. All of the above items are as required by individual specification requirements as 

found in the contract documents.  These individual requirements shall take 
precedence over this definition if any conflict should arise. 

 
C. Upon written notice by the Contractor that the reinspection punch list items are completed, the 

Architect shall verify this by inspection and shall issue to the Owner a final certificate of payment 
stating that, to the best of their knowledge, information and belief, the work has been completed in 
accordance with the terms and conditions of the contract documents, and that the entire balance 
found to be due the Contractor, and noted in said final certificate of payment, is due and payable.  
The Owner shall endeavor to make final payment within thirty (30) days. 

 
 

1.06 RECORD DOCUMENT SUBMITTAL 
 

A. General:  Do not use record documents for construction purposes; protect from deterioration and 
loss in a secure, fire-resistive location; provide access to record documents for the Architect’s 
reference during normal working hours. 

 
B. Record Drawings:  A set of blue- or black-line drawings of the original bidding documents will be 

provided by the Architect to the Contractor for the following use: 
 

1. If the Contractor elects to vary the work from the Contract Documents, and secures prior 
approval from the Architect, he shall record in a neat, readable manner, all such variances 
on the blue- or black-line drawings furnished. 

2. For plumbing; heating; ventilating; and air conditioning; electrical and fire protection work, 
record document drawings shall be maintained by the Contractor as the work progresses 
and as follows: 
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a. All deviations from the sizes, locations, and from all other features of all 
installations showing the contract documents shall be recorded. 

b. In addition, it shall be possible, using these drawings, to correctly and easily 
locate, identify and establish sizes of piping, direction etc., as well as all other 
features of work that will be concealed. 

 
1. Locations of underground work shall be established by dimensions to 

column lines or walls, by locating all turns, etc., and by properly 
referenced centerline or invert elevations and rates of fall. 

 
2. For work concealed in the building, sufficient information shall be given 

so it can be located with reasonable accuracy and ease.  In some cases 
this may be by dimension; in others, it may be sufficient to illustrate the 
work on the drawings in relation to the spaces in the building near which 
it was actually installed.  Architect’s decision in this matter shall be final. 

 
3. Blue- or black-line record drawings shall be kept up to date during the entire course of the 

work and shall be available upon request for examination by the Architect. 
4. The following requirements apply to all record document drawings: 

 
a. They shall be maintained at the Contractor’s expense. 
b. All such drawings shall be done carefully and neatly by a competent draftsperson 

and in an approved form. 
c. Additional drawings shall be provided as necessary for clarification. 
d. The record document drawings (both blue- and black-line and reproducible) shall 

be returned to the Architect upon completion of the work and are subject to the 
approval of the Architect. 

d. Delete Architect title block and seal from record document drawings. 
 
C. Record Specifications:  Maintain one complete copy of the project manual, including addenda, and 

one copy of other written construction documents such as change orders and modifications.  Give 
particular attention to substitutions, selection of options and similar information on elements that 
are concealed or cannot otherwise be readily discerned later by direct observation.  Note related 
record drawing information and product data. 

 
1. Legibly mark and record at each product section description of actual products installed, 

including the following: 
 
a. Manufacturer’s product name and product model number. 
b. Product substitutions or alternates utilized. 
c. Changes made by addenda and modifications. 

 
2. Upon completion of the work, submit record specifications to the Architect for the Owner’s 

records. 
3. Record project manual shall be maintained at the Contractor’s expense. 
4. Record project manual shall be maintained in a neat, readable manner.  Contract work 

variations shall be recorded in the correct corresponding technical section of the project 
manual. 

5. Delete Architect seal from record project manual. 
6. Complete final cleaning and remove temporary facilities. 

D. Record Shop Drawings:  Maintain a clean, undamaged set of blue or black line white prints of shop 
drawings as finally approved.  Mark the set to show the actual installation where the installation 
varies substantially from the work as originally shown.  Mark drawings accurately; record a cross 
reference at the corresponding location on the contract drawings.  Give particular attention to 
concealed elements that would be difficult to measure and record at a later date. 

 
1. Mark record sets with red erasable pencil; use other colors to distinguish between 

variations in separate categories of the work. 
2. Mark new information that is important to the Owner, but was not shown on shop 

drawings. 
3. Note related change order numbers where applicable. 
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4. Organize record shop drawing sheets into manageable sets, bind with durable paper 
cover sheets, and print suitable titles, dates and other identification on the cover of each 
set. 

 
E. Record Product Data:  Maintain one copy of each product data submittal.  Mark these documents 

to show significant variations in actual work performed in comparison with information submitted.  
Include variations in products delivered to the site, and from the manufacturer’s installation 
instruction and recommendations.  Give particular attention to concealed products and portions of 
the work that cannot otherwise be readily discerned later by direct observation.  Note related 
change orders and mark up of record drawings and specifications. 

 
1. Upon completion of mark ups, submit complete set of record product data to the Architect 

for the Owner’s records. 
 
F. Record Documents and Shop Drawings:  Contractor to supply one complete set of approved shop 

drawings.  Legibly mark each item to record actual construction including: 
 

1. Measured depths of foundations in relation to fine (main) floor datum. 
2. Measured horizontal and vertical locations of underground utilities and appurtenance, 

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

referenced to visible and accessible features of the work. 
4. Field changes of dimension and detail. 
5. Details not on original contract drawings. 

 
G. Record Sample Submitted:  Immediately prior to the date or dates of substantial completion, the 

Contractor will meet at the site with the Architect and the Owner’s representative personnel to 
determine which of the submitted samples that have been maintained during progress of the work 
are to be transmitted to the Owner for record purposes.  Comply with delivery to the Owner’s 
sample storage area. 

 
H. Miscellaneous Record Submittal:  Refer to other specification sections for requirements of 

miscellaneous recordkeeping and submittal in connection with actual performance of the work.  
Immediately prior to the date or dates of substantial completion, complete miscellaneous records 
and place in good order, properly identified and bound or filed, ready for continued use and 
reference.  Submit to the Architect for the Owner’s records. 

I. Maintenance Manuals:  Organize operating and maintenance data into suitable sets of manageable 
size.  Submit two sets prior to Substantial Coompletion or final inspection, as applicable.  Bind 
properly indexed data in individual heavy-duty, three inch, three ring vinyl-covered binders, 8½ x 11 
inch test page format, with pocket folders for folded sheet information. 

 
1. Prepare binder covers with printed title “OPERATION AND MAINTENANCE 

INSTRUCTIONS”, title of project, and subject matter of binder when multiple binders are 
required. 

2. Internally subdivide the binder contents with permanent page dividers, logically organized 
as described below; with tab titling clearly printed under reinforced laminated plastic tabs. 

 
3. Contents:  Prepare a Table of Contents for each volume, with each product or system 

description identified. 
4. Part 1:  Directory, listing names, addresses, and telephone numbers of Architect, 

Contractor, subcontractors, and major equipment suppliers where they can be reached for 
emergency service at all times, including nights, weekends, and holidays. 

5. Part 2:  Operation and maintenance instructions, arranged by system and subdivided by 
specification section.  For each category, identify names, addresses, and telephone 
numbers of subcontractors and suppliers.  Identify the following: 

 
a. Significant design criteria. 
b. List of equipment. 
c. Parts list for each component. 
d. Operating instructions. 
e. Maintenance instructions for equipment and systems. 
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f. Maintenance instructions  
g. Emergency instructions. 
h. Spare parts list. 
i. Wiring diagrams. 
j. Recommended “turn around” cycles. 
k. Inspection procedures. 

 
6. Part 3:  Project documents and certificates, including the following: 

 
a. Shop drawings and product data. 
b. Air and water balance reports. 
c. Certificates. 
d. Photo copies of warranties and bonds. 

 
7. Submit one copy of completed volumes in final form fifteen (15) days prior to the 

applicable submission requirement.  This copy will be returned after review, with Architect 
comments.  Revise content of documents as required prior to final submittal for the 
applicable submission requirement. 

8. Submit final volumes revised, within ten (10) days after Architect review and comment. 
 
J. Record reproducible vellum drawings.  Contractor shall submit one copy of all record contract 

drawings to the Owner in the form of reproducible vellum sheets. 
 
 

PART 2 – PRODUCTS (NOT APPLICABLE) 
 
 

PART 3 -- EXECUTION 
 

3.01 STARTING SYSTEMS 
 
A. Coordinate schedule of start up of various equipment and systems. 
 
B. Notify Architect and Owner seven (7) days prior to start up of each item. 
 
C. Verify that each piece of equipment or system has been checked for proper lubrication, drive 

rotation, belt tension, control sequence, or other conditions that may cause damage. 
 
D. Verify that tests, meter readings, and specified electrical characteristics agree with those required 

by the equipment or system manufacturer. 
 
E. Verify wiring and support components for equipment are complete and tested. 
 
F. Execute start up under supervision of responsible manufacturer’s representative (Contractor’s 

personnel) in accordance with manufacturer’s instructions. 
 
G. 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. 

 
H. Submit a written report in accordance with Section 01400 that equipment or system has been 

properly installed and is functioning correctly. 
 
 

3.02 OPERATING AND MAINTENANCE INSTRUCTIONS 
 
A. General:  Arrange for each Installer of equipment that requires regular maintenance to meet with 

the Owner’s personnel to provide instruction in proper operation and maintenance, if applicable.  If 
Installers are not experienced in procedures, provide instruction by manufacturer’s representatives.  
Include a detailed review of the following items: 
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1. Maintenance manuals. 
2. Record documents. 
3. Spare parts and materials. 
4. Tools. 
5. Lubricants. 
6. Fuels. 
7. Identification systems. 
8. Control sequences. 
9. Hazards. 
10. Cleaning. 
11. Warranties and bonds. 
12. Maintenance agreements and similar continuing commitments. 

 
B. As part of instruction for operating equipment, demonstrate the following procedures: 
 

1. Start up. 
2. Shutdown. 
3. Emergency operations. 
4. Noise and vibration adjustments. 
5. Safety procedures. 
6. Economy and efficiency adjustments. 
7. Effective energy utilization. 

 
 
 
 
 

END OF SECTION 
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SECTION 01710 - CONSTRUCTION HOUSEKEEPING 
 
 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Related Documents 
 
B. Summary 
 
C. Submittals 
 
D. Quality Assurance 
 
E. Project Conditions 
 
 

1.02 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the contract, including general and supplementary conditions 
and other Division-1 Specification sections, apply to this section. 

 
 

1.03 SUMMARY 
 
A. This section specifies requirements for maintaining housekeeping of the construction site and 

facilities during construction operations. 
 
 

1.04 SUBMITTALS 
 
A. Submit a written narrative outlining the operational plan that will be employed by the contractor and 

subcontractors to maintain the construction site and facilities in a clean, safe, and organized 
condition that is free from recognized hazards that can cause serious physical harm or death to 
employees or the public. 

 
 

1.05 QUALITY ASSURANCE 
 
A. Comply with Occupational Safety and Health Standards for the Construction Industry 29 CFR 

1926.25. 
 
B. Comply with standards of authorities having jurisdiction, including but not limited to: 
 
1. Building Code requirements. 

2. Health and safety regulations. 
3. Police, Fire Department, and/or Rescue Squad requirements. 

 
C. Comply with directives issued by the Architect-Engineer and/or Owner.  Contractors failing to comply 

with Architect-Engineer and/or Owner directives to properly maintain construction housekeeping 
may be subject to the withholding of Payment Applications until proper housekeeping conditions are 
adhered and maintained. 

1.06 PROJECT CONDITIONS 
 
A. Keep construction areas free of the accumulation of dirt, debris, trash, water, liquids, and or hazards 

that deter from the safety of the construction site and facilities.  Neatly organize and store materials 
so as to not co-mingle waste materials and construction materials, tools, and equipment. 
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PART 2 – PRODUCTS (NOT APPLICABLE) 

 
 

PART 3 – EXECUTION 
 

3.01 WORK PRACTICES 
 
A. Housekeeping occurs constantly on the job, not just once a week or at the end of the project. 
 
B. Everyone does housekeeping, not just laborers or certain trades. 
 
C. Trained personnel shall use lead-safe work practices contained in EPA’s renovation, repair, and 

painting rule as applicable. 
 
D. Workers pick up anything they see lying around that can trip a person or fall on them. 
 
E. Extension cords, lines, welding leads, hoses, etc. are coiled up when not in use. 
 
F. Tools are returned to the gang box or tool room. 
 

 
3.02 HAZARD IDENTIFICATION, REMOVAL, AND CLEANUP 

 
A. Ensure that trained personnel perform lead safe work practices and take proper precautions 

concerning presumed lead bearing materials.  If latent dust emissions occur, establish containment, 
post signage, and perform cleaning, recleaning, and subsequent cleaning verifications as necessary.  
Assess risks presented by the actual or presumed presence of lead-based paint and lead-based 
paint hazards.  The Contractor shall not leave lead dust hazards in Owners facilities.  Lead dust 
hazard means surface dust that contains a dust-lead loading (area concentration of lead) at or 
exceeding the levels promulgated by State of Kansas and Federal regulations.  The Contractor shall 
not impair the Owner’s ability to occupy work areas under this contract beyond substantial 
completion dates by leaving lead dust hazards. 

 
B. Debris is cleaned from work surfaces, passages, and stairs. 
 
C. Ground within 6 feet of a building under construction is free of irregularities. 
 
D. Storage areas and walkways are reasonably free of dangerous depressions, obstructions, and 

debris. 
 
E. All walking and working surfaces are reasonably dry and free from grease or oil. 
 
F. Spills of oil, grease, and other liquids are removed at once, or covered with sand or other absorbent 

material until cleaned up. 
 
G. Sufficient waste or trash containers are provided, used and emptied when appropriate. 
 
H. Workers wear heavy gloves and heavy soled or safety shoes when handling scrap material. 
 
I. All walking and working surfaces are free of protruding nails. 
 
J. Nails or fasteners are removed when opening crates, cartons, kegs, or when stripping small forms. 
 
K. Nails are bent down or removed before scrap material is discarded. 
 
L. Scrap and debris are piled neatly. 
 
M. Materials, waste, or tools are not thrown from buildings or structures to areas where workers may be 

located. 
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N. Any object protruding at head height has been removed or flagged. 
 
O. Protective caps are used on exposed rebar. 
 
P. Chutes are used to remove waste and/or debris from above grade floors. 
 
Q. Hoses, power cords, welding leads, etc. are not laying in heavily traveled walkways or areas. 
 
R. Structural openings are covered/protected adequately (i.e., sumps, shafts, floor openings, etc.). 
 

3.03 BULK MATERIAL STORAGE 
 
A. All piled or stacked material is stable and cannot fall, slip, or collapse. 
 
B. The face of a pile of bags (containing cement or other material) more than 5 feet high is tapered 

back, or the sacks are tied in horizontal layers to prevent them from falling or collapsing. 
 
C. Lumber piles are no more than 16’ high if handled manually or 20’ high if handled by equipment.  

Headpieces, crosspieces, or other means are used as needed to prevent slipping, tipping, or 
collapsing. 

 
D. Piles of bricks, tiles, masonry blocks, and similar materials are stabilized by the use of headers at 

least every sixth layer. 
 
E. Brick stacks are not over 7 feet high.  Brick stacks over 4 feet high are tapered back. 
 
F. Masonry stacks over 6 feet high are tapered back. 
 
G. The way that material is going to be taken off the pile is planned at the time the material is first 

stored. 
 
H. Workers and their equipment have room to move material off a pile. 
 
I. Material is piled on surfaces that will hold its weight. 
 
J. Material is piled on ground stable enough for a heavy load (not too near an excavation). 
 
K. Pipe or rod is stored in racks if more than one layer high. 
 
L. Surplus materials are returned to the stockpile. 
 
M. Materials are at least 2m (5 ft.) from openings, roof edges, excavations or trenches. 
 

3.04 HAZARDOUS MATERIAL STORAGE AND DISPOSAL 
 
A. Flammable material is always stored in separate closed containers. 
 
B. Incompatible chemical products (which may cause a hazardous reaction if they come in contact) are 

not stored together. 
 
C. Flammable liquids are not stored near sources of ignition (sparks, electricity, flames, or hot objects). 
 
D. Where more than 25 gallons of flammable liquids are present, they are kept in a storage cabinet 

approved by the National Fire Protection Association (NFPA). 
 
E. Indoor storage areas for flammable liquids are ventilated and have one clear aisle, at least three feet 

wide. 
 
F. Flammable liquids stored outdoors are at least 50 feet from the property line and 10 feet from any 

public way. 
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G. Outdoor flammable liquid storage areas are graded to divert spills away from buildings. 
 
H. Flammable and combustible scrap, debris, and waste are removed promptly from buildings or 

structures. 
 
I. Covered metal waste cans are available for oily and paint-soaked waste. 
 
J. Appropriate cleanup materials are available for leaks or spills of flammables or other hazardous 

materials. 
 
K. Leftover hazardous products and waste are properly stored, labeled, and disposed of according to 

the instructions on the product’s Material Safety Data Sheet (MSDS). 
 

3.05 SANITATION 
 
A. Toilets and washing facilities are clean and sanitary.  Toilets are design to ensure user privacy, and 

are supplied with toilet paper. 
 
B. Sufficient toilets and washing facilities are available. 
 
C. Adequate supplies of potable water are available. 
 
D. Drinking water is stored and dispensed in clearly marked containers that are not used for any other 

purpose. 
 
E. All pipes and containers for non-potable water have been clearly labeled, and only potable water is 

used for washing or drinking. 
 

3.06 ENVIRONMENT 
 
A. Lighting and ventilation are adequate. 
 
B. Burned out lights are reported and replaced. 

 
END OF SECTION 
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SECTION 01711 - CLEANING 
 
 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Description 
 
B. Disposal Requirements 
 
C. Materials 
 
D. During Construction 
 
E. Dust Control 
 
F. Final Cleaning 
 
 

1.02 DESCRIPTION 
 

A. Contractor will be responsible to execute daily cleaning, during progress of the Work and at 
completion of the Work, as required by General Conditions.  The Contractor is to daily, broom clean 
debris and remove all refuse, rubbish, scrap material caused by his operation.  The Contractor shall 
remove all excess spoils. 

 
 

1.03 CLEANING AND DISPOSAL REQUIREMENTS 
 
A. Conduct cleaning and disposal operations to comply with Scope of Work Section 01710 

Construction Housekeeping, codes, ordinances, regulations, and anti-pollution laws. 
 
 

1.04 MATERIALS 
 
A. Use only those cleaning materials which will not create hazards to health or property and which will 

not damage surfaces. 
 
B. Use only those cleaning materials and methods recommended by the manufacturer of the surface 

material to be cleaned. 
 
C. Use cleaning materials only on surfaces recommended by cleaning material manufacturer. 
 
 

1.05 DURING CONSTRUCTION 
 
A. Contractor at all times shall keep the premises free from accumulation of waste materials or rubbish 

caused by his operations or his subcontractor’s operations and ensure that building and grounds are 
maintained free from accumulations of waste materials and rubbish.  Do not allow waste materials, 
rubbish and debris to accumulate and become an unsightly or hazardous condition. 

 
B. Transport waste materials in a controlled manner with as few handling as possible; do not drop or 

throw materials from heights.  Schedule cleaning operations so that dust and other contaminants 
resulting from cleaning process will not fall on wet, newly painted surfaces.  Sprinkle dusty debris 
with water. 

 
C. Burning or burying of rubbish and waste materials on the project site is not permitted.  Disposal of 

volatile fluid wastes (such as mineral spirits, oil, or paint thinner) in storm or sanitary sewer systems 
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is not permitted.  Remove waste materials, rubbish and debris from the site and legally dispose of at 
public or private dumping areas off the Owner’s property. 

 
 

1.06 DUST CONTROL 
 
A. Clean interior spaces prior to the start of finish painting and/or other applicable work, and continue 

cleaning on as as-needed basis until such work is finished. 
 
B. Schedule operations so that dust and other contaminants resulting from cleaning process will not fall 

on wet or newly-coated surfaces. 
 
C. Broom clean interior building areas when ready to receive finish painting and/or other applicable 

work, and continue cleaning on as-need basis until building is ready for acceptance or occupancy. 
 
 

1.07 FINAL CLEANING 
 
A. At completion of construction and just prior to acceptance or occupancy, the Contractor will conduct 

a final inspection of exposed interior and exterior surfaces.  Perform final cleaning and maintain 
cleaning until building or portion thereof, is accepted by Owner. 

 
B. Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign materials from interior and 

exterior surfaces.  Repair, patch and touch-up marred surfaces to match adjacent finishes.  Broom 
clean paved surfaces; rake clean other surfaces of grounds. 

 
C. Clean all glass and all other finish surfaces, replace all broken and scratched glass; remove stains, 

spots marks and dirt from decorated work; clean all hardware; remove paint spots and smears from 
all surfaces, clean all fixtures and wash or vacuum all floors; leaving work in a clean and spotless 
condition. 

 
D. Mechanical subcontractor shall replace air conditioning filters if units were operated during 

construction.  Clean ducts, blowers and coils if air conditioning units were operated without filters 
during construction. 

 
E. Remove all waste materials and rubbish from and about the Project as well as all tools, construction 

equipment, machinery and surplus materials. 
 
F. Use experienced workmen or professional cleaners for final cleaning. 
 
G. Comply with cleaning instructions contained in the Specifications.  In absence of specific cleaning 

instructions, follow accepted cleaning practices or the recommendations of the manufacturer of the 
material to be cleaned. 

 
 

END OF SECTION 
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SECTION 01732 - SELECTIVE DEMOLITION 
 
 

PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS 
 

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

 
 

1.02 SUMMARY 
 

A. This Section includes the following: 
(Architect to provide listing of items affected.) 

 
B. Related Sections include the following: 

 
1. Division 1 Section “Summary of Work” for use of the premises and phasing requirement. 
2. Division 1 Section “Construction Facilities and Temporary Controls” for temporary 

construction and environmental-protection measures for selective demolition operations. 
3. Division 1 Section “Cutting and Patching” for cutting and patching procedures for selective 

demolition operations. 
4. Division 15 Sections for demolishing, cutting, patching, or relocating mechanical items. 
5. Division 16 Sections for demolishing, cutting, patching, or relocation electrical items. 

 
 
1.03 DEFINITIONS 

 
A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless 

indicated to be removed and salvaged or removed and reinstalled. 
 
B. Remove and Salvage:  Detach items from existing construction and deliver them to Owner ready for 

reuse. 
 
C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and 

reinstall them where indicated. 
 
D. Existing to Remain:  Existing items of construction that are not to be removed and that are not 

otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 
 
 

1.04 MATERIALS OWNERSHIP 
 
A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated to 

remain Owner’s property, demolished materials shall become Contractor’s property and shall be 
removed from Project site. 

 
B.   Historic items, relics, and similar objects including, but not limited to, cornerstones and their 

contents, commemorative plaques and tablets, antiques, and other items of interest or value to 
owner that may be encountered during selective demolition remain Owner’s property.  Carefully 
remove and salvage each item or object in a manner to prevent damage and deliver promptly to 
Owner. 

 
1. Coordinate with Owner to establish special procedures for removal and salvage. 

 
C.   Specific items may be identified for salvage and turn-over to the Owner at the completion of the 

project.  Any items so identified, are the property of the Owner but shall be protected and 
maintained by the Contractor for the duration of the construction project.  Carefully remove and 
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salvage each item or object in a manner to prevent damage, and protect such items in a secure 
location for prompt delivery to the Owner at the conclusion of the project. 

 
 
1.05 SUBMITTALS 

 
A. Qualification Data:  For firms and person specified in “Quality Assurance” Article to demonstrate 

their capabilities and experience.  Include lists of completed projects with project names and 
addresses, names and addresses of architects and owners, and other information specified. 

 
B. Proposed Dust-Control and Noise-Control Measures:  Submit statement or drawing that indicates 

the measures proposed for use, proposed locations, and proposed time frame for their operation.  
Identify options if proposed measures are later determined to be inadequate. 

 
C. Schedule of Selective Demolition Activities:  Indicate the following: 
 

1. Detailed sequence of selective demolition and removal work, with starting and ending 
dates for each activity.  Ensure Owner’s on-site operations are uninterrupted. 

2. Interruption of utility services. 
3. Coordination for shutoff, capping and continuation of utility services. 

 
D. Inventory:  After selective demolition is complete, submit a list of items that have been removed 

and salvaged. 
 
E. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed 

to accept hazardous wastes. 
 
 

1.06 QUALITY ASSURANCE 
 
A. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning 

selective demolition.  Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

 
B. Standards:  Comply with ANSI A10.6 and NFPA 241. 
 
C. Predemolition Conference:  Conduct conference at Project site to comply with requirements in 

Division 1 Section “Project Meetings.”  Review methods and procedures related to selective 
demolition including, but not limited to, the following: 

 
1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid 
delays. 

3. Review requirements of work performed by other trades that rely on substrates exposed 
by selective demolition operations. 

 
 

1.07 PROJECT CONDITIONS 
 

A. Owner will occupy portions of the site/building in and around the demolition area.  Conduct 
selective demolition so Owner’s operations will not be disrupted.  Provide not less than 72 hours’ 
notice to Owner of activities that will affect Owner’s operations. 

 
B. Maintain access to existing access ways other occupied or used facilities. 
 

1. Do not close or obstruct access way, or other occupied or used facilities without written 
permission from authorities having jurisdiction. 

 
C. Owner assumes no responsibility for condition of areas to be selectively demolished. 
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1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner 
as far as practical. 

 
D. Hazardous Materials:  It is expected that hazardous materials, other than lead bearing materials, 

will be encountered during the work. 
 

1. Hazardous materials will be removed by Owner before start of the Work, except lead 
based paints and coatings.  Contractor shall coordinate locations with owner for piping 
interconnections in sufficient time for abatement to occur to maintain project schedule. 

2. If other non-lead containing materials suspected of containing hazardous materials are 
encountered, do not disturb; immediately notify Architect and Owner.  Not-lead bearing 
hazardous materials will be removed by Owner under a separate contract. 

3. The Contractor shall be fully and solely responsible for work involving lead bearing 
materials. 

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

 
F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against 

damage during selective demolition operations. 
 

1. Maintain fire protection facilities in service during selective demolition operations. 
 
 

PART 2 – PRODUCTS  
 
A. Use repair materials identical to existing materials. 
 

1. If identical materials are unavailable or cannot be used for exposed surfaces, use 
materials that visually match existing adjacent surfaces to the fullest extent possible. 

2. Use materials whose installed performance equals or surpasses that of existing materials. 
 
B. Comply with material and installed requirements specified  
 
 

PART 3 -- EXECUTION 
 

3.01 EXAMINATION 
 
A. Verify that utilities have been disconnected and capped. 
 
B. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required. 
 
C. Inventory and record the condition of items to be removed and reinstalled and items to be removed 

and salvaged. 
 
D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 

function or design are encountered, investigate and measure the nature and extent of conflict.  
Promptly submit a written report to Architect. 

 
E. Perform surveys as the Work progresses to detect hazards resulting from selective demolition 

activities. 
 
 

3.02 UTILITY SERVICES 
 
A. Existing Utilities:  Maintain services indicated to remain and protect them against damage during 

selective demolition operations. 
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B. Do not interrupt existing utilities serving occupied or operating facilities unless authorized in writing 
by Owner and authorities having jurisdiction.  Provide temporary services during interruptions to 
existing utilities, as acceptable to Owner and to authorities having jurisdiction. 

 
1. Provide at least 72 hours (3 working days) notice to Owner if shutdown of service is 

required during changeover. 
 
C. Utility Requirements:  Locate, identify, disconnect, and seal or cap off indicated utilities serving 

areas to be selectively demolished. 
 

1. Owner will arrange to shut off indicated utilities when requested by Contractor. 
2. If utility services are required to be removed, relocated, or abandoned, before proceeding 

with selective demolition provide temporary utilities that bypass area of selective 
demolition and that maintain continuity of service to other parts of the building. 

3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal 
remaining portion of pipe or conduit after bypassing. 

 
3.03 PREPARATION 

 
A. Dangerous Materials:  Drain, purge, or otherwise remove, collect, and dispose of chemicals, gases, 

explosives, acids, flammables, or other dangerous materials before proceeding with selective 
demolition operations. 

 
3.04 POLLUTION CONTROLS 

 
A. Dust Control:  Use suitable methods to limit spread of dust and dirt.  Comply with governing 

environmental protection regulations. 
 

1. Do not use water when it may create hazardous or objectionable conditions, such as ice, 
flooding, and pollution. 

 
B. Disposal:  Remove and transport debris in a manner that will prevent damage to adjacent surfaces 

and areas. 
 
C. Cleaning:  Clean adjacent structures and improvements of dust, dirt, and debris caused by 

selective demolition operations.  Return adjacent areas to condition existing before selective 
demolition operations began. 

 
 

3.05 SELECTIVE DEMOLITION 
 
A. General:  Demolish and remove existing construction only to the extent required by new 

construction and as indicated.  Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

 
1. Proceed with selective demolition systematically. 
2. Use cutting methods least likely to damage construction to remain or adjoining 

construction.  Use hand tools or small power tools designed for sawing or grinding, not 
hammering and chopping, to minimize disturbance of adjacent surfaces. 

3. Do not use cutting torches until work area is cleared of flammable materials.  Maintain 
portable fire suppression devices during flame-cutting operations. 

4. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 
promptly dispose of off site. 

5. Dispose of demolished items and materials promptly. 
6. Return elements of construction and surfaces that are to remain to condition existing 

before selective demolition operations began. 
 
B. Existing Facilities:  Comply with Owner’s requirements for using and protecting walkways, 

driveways, entries, and other facilities during selective demolition operations. 
 
C. Removed and Salvaged Items:  Comply with the following: 
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1. Clean salvaged items. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner’s storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

 
D. Removed and Reinstalled Items:  Comply with the following: 
 

1. Clean and repair items to functional condition adequate for intended reuse.  Paint 
equipment to match new equipment. 

2. Pack or crate items after cleaning and repairing.  Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated.  Comply with installation requirements for new 

materials and equipment.  Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

 
E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 

during selective demolition. 
 
F. Existing Items to be Abandoned in Place:  Fill underground piping systems to be abandoned with 

sand as required to prevent future collapse. 
 
G. Concrete:  Demolish in small sections.  Cut concrete to a depth of at least ¾ inch at junctures with 

construction to remain, using power-driven saw.  Dislodge concrete from reinforcement at 
perimeter of areas being demolished, but reinforcement, and then remove remainder of concrete 
indicated for selective demolition.  Neatly trim openings to dimensions indicated. 

 
 

3.06 PATCHING AND REPAIRS 
 
A. General:  Promptly repair damage to adjacent construction caused by selective demolition 

operations. 
 
B. Patching:  Comply with Division 1 Section “Cutting and Patching”. 
 
 

3.07 DISPOSAL OF DEMOLISHED MATERIALS 
 
A. General:  Promptly dispose of demolished materials.  Do not allow demolished materials to 

accumulate on site. 
 
B. Burning:  Do not burn demolished materials. 
 
C. Disposal:  Transport demolished materials off Owner’s property and legally dispose of them. 
 
 

 
 
 
 

END OF SECTION 
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SECTION 01740 - WARRANTIES AND BONDS 
 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES: 
 

A. Related Documents 
 
B. Summary 
 
C. Definitions 
 
D. Warranty Requirements 
 
E. Submittals 
 
 

1.02 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the contract, including General and Supplementary Conditions 
and other Division-1 Specification sections, apply to this section. 

 
 

1.03 SUMMARY 
 
A. This section specifies general administrative and procedural requirements for warranties and bonds 

required by the Contract Documents, including manufacturers’ standard warranties on products and 
special warranties. 

 
1. Refer to the general conditions of the contract for construction of terms of Contractor’s 

warranty of workmanship and materials. 
2. General closeout requirements are included in Division-1, Section “Project Closeout”. 
3. Specific requirements for warranties for the work and products and installations that are 

specified to be warranted, are included in the individual sections of Divisions-2 through 16. 
4. Certifications and other commitments and agreements for continuing services to Owner 

are specified elsewhere in the Contract Documents. 
 
B. Disclaimers and Limitations:  Manufacturer’s disclaimers and limitations on product warranties do 

not relieve the Contractor of the warranty on the work that incorporated the products, nor does it 
relieve suppliers, manufacturers, and subcontractors required to countersign special warranties 
with the Contractor. 

 
 

1.04 DEFINITIONS 
 
A. Standard product warranties are reprinted written warranties published by individual manufacturers 

for particular product and are specifically endorsed by the manufacturer to the Owner. 
 
B. Special warranties are written warranties required by or incorporated in the Contract Documents, 

either to extend time limits provided by standard warranties or to provide greater rights for the 
Owner. 

1.05 WARRANTY REQUIREMENTS 
 
A. Related Damages and Losses:  When correcting warranted Work that has failed, remove and 

replace other work that has been damaged as a result of such failure or that must be removed and 
replaced to provide access for correction of warranted work. 
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B. Reinstatement of Warranty:  When Work covered by a warranty has failed and has been corrected 
by replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated 
warranty shall be equal to the original warranty with an equitable adjustment for depreciation. 

 
C. Replacement Cost:  Upon determination that work covered by a warranty has failed, replace or 

rebuild the Work to an acceptable condition complying with requirements of Contract Documents.  
The Contractor is responsible for the cost of replacing or rebuilding defective work regardless of 
whether the Owner has benefited from use of the work through a portion of its anticipated useful 
service life. 

 
D. Owner’s Recourse:  Written warranties made to the Owner are in addition to implied warranties, 

and shall not limit the duties, obligations, rights and remedies otherwise available under the law, 
nor shall warranty periods be interpreted as limitations on time in which the Owner can enforce 
such other duties, obligations, rights, or remedies. 
 

E. The Owner reserves the right to refuse to accept Work for the Project where a special warranty, 
certification, or similar commitment is required on such Work or part of the Work, until evidence is 
presented that entities required to countersign such commitments are willing to do so. 

 
1.06 SUBMITTAL 

 
A. Submit written warranties to the Architect prior to the date certified for Substantial Completion  If 

the Architect’s certificate of substantial completion designates a commencement date for 
warranties other than the date of Substantial Completion of the Work, or a designated portion of the 
Work, submit written warranties upon request of the Architect. 

 
1. When a designated portion of the Work is completed and occupied or used by the Owner, 

by separate agreement with the Contractor during the construction period, submit properly 
executed warranties to the Architect within fifteen (15) days of completion of that 
designated portion of the Work. 

2. In all other instances, warranty periods will not begin prior to Substantial Completion, 
regardless of equipment use prior to dates of Substantial Completion. 

 
B. When a special warranty is required to be executed by the Contractor, or the Contractor and a 

subcontractor, supplier or manufacturer, prepare a written document that contains appropriate 
terms and identification, ready for execution by the required parties.  Submit a draft to the Owner 
through the Architect for approval prior to final execution. 

 
1. Refer to individual sections of Divisions-2 through 16 for specific content requirements, 

and particular requirements of submittal of special warranties. 
 
C. Form of Submittal:  At final completion, compile two copies of each required warranty and bond 

properly executed by the Contractor, or the Contractor, subcontractor, supplier or manufacturer.  
Organize the warranty documents into an orderly sequence based on the table of contents of the 
project manual. 

 
D. Bind warranties and bonds in heavy-duty, commercial quality, durable three-ring vinyl covered 

loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8½” x 
11” paper. 

 
1. Provide heavy paper dividers with celluloid covered tabs for each separate warranty.  

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

2. Identify each binder on the front and the spine with the typed or printed title 
‘WARRANTIES AND BONDS”, the project title or name, and the name of the Contractor. 

3. When operating and maintenance manuals are required for warranted constitution, 
provide additional copies of each required warranty, as necessary, for inclusion in each 
required manual. 

 
PART 2 – PRODUCTS (NOT APPLICABLE) 
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PART 3 – EXECUTION (NOT APPLICABLE) 

END OF SECTION 
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SECTION 260010 – ELECTRICAL PROVISIONS 
260010 ELECTRICAL PROVISIONS 

 - GENERAL 

1.1. RELATED DOCUMENTS 

A. All contract documents including drawings, alternates, addenda and modifications and general provisions of the 
Contract, including General and Supplementary Conditions and all other Division Specification Sections, apply 
to work of this section.  All preceding and following sections of this specification division are applicable to the 
Electrical Contractor, all sub-contractors, and all material suppliers. 

1.2. SCOPE OF WORK 

A. This DIVISION requires the furnishing and installing of complete functioning Electrical systems, and each 
element thereof, as specified or indicated on Drawings or reasonably inferred, including every article, device or 
accessory reasonably necessary to facilitate each system's functioning as indicated by the design and the 
equipment specified.  Elements of the Work include materials, labor, supervision, supplies, equipment, 
transportation, and utilities. 

B. In case of an inconsistency between the Drawings and Specifications or within either document, the better 
quality or the greater quantity of work shall be provided in accordance with the Architect or Engineer’s 
interpretation. 

C. Refer to Architectural, Structural and Mechanical Drawings and all other contract documents and to relevant 
equipment drawings and shop drawings to determine the extent of clear spaces and make all offsets required 
to clear equipment, beams and other structural members to facilitate concealing conduit in the manner 
anticipated in the design.   

1.3. SPECIFICATION FORM AND DEFINITIONS  

A. The Engineer indicated in these specifications is Pearson Kent McKinley Raaf Engineers LLC. 13300 W 98th 
Street, Lenexa, KS 66215, PHONE 913-492-2400, EMAIL  admin@pkmreng.com. 

B. Contractor, wherever used in these specifications, shall mean the Company that enters into contract with the 
Owner to perform this section of work. 

C. When a word, such as “proper”, “satisfactory”, “equivalent”, and “as directed”, is used, it requires the Architect-
Engineer’s review.   

D. "PROVIDE" means to supply, purchase, transport, place, erect, connect, test, and turn over to Owner, complete 
and ready for regular operation, the particular Work referred to. 

E. "INSTALL" means to join, unite, fasten, link, attach, set up, or otherwise connect together before testing and 
turning over to Owner, complete and ready for regular operation, the particular Work referred to. 

F. "FURNISH" means to supply all materials, labor, equipment, testing apparatus, controls, tests, accessories, and 
all other items customarily required for the proper and complete application for the particular Work referred to. 

G. "WIRING" means the inclusion of all raceways, fittings, conductors, connectors, tape, junction and outlet boxes, 
connections, splices, and all other items necessary and/or required in connection with such Work. 

H. "CONDUIT" means the inclusion of all fittings, hangers, supports, sleeves, etc. 
I. "AS DIRECTED" means as directed by the Architect/Engineer, or his representative. 
J. "CONCEALED" means embedded in masonry or other construction, installed behind wall furring or within double 

partitions, or installed above hung ceilings. 

1.4. QUALIFICATIONS 

A. The contractors responsible for work under this section shall have completed a job of similar scope and 
magnitude within the last 3 years.  The contractors shall employ an experienced, competent and adequate work 
force licensed in their specific trade and properly supervised at all times.  Unlicensed workers and general 
laborers shall be adequately supervised to insure competent and quality work and workmanship required by this 
contract and all other regulations, codes and practices.  At all times the contractors shall comply with all 
applicable local, state and federal guidelines, practices and regulations.  Contractor may be required to submit 
a statement of qualifications upon request before any final approval and selection.  Failure to be able to comply 
with these requirements is suitable reason for rejection of a bid.  

1.5. LOCAL CONDITIONS 

A. The contractor shall visit the site and determine the existing local conditions affecting the work required.  Failure 
to determine site conditions or nature of existing or new construction will not be considered a basis for granting 
additional compensation. 

1.6. CONTRACT CHANGES 

A. Changes or deviations from the contract documents; including those for extra or additional work must be 
submitted in writing for review of Architect-Engineer.  No verbal change orders will be recognized.    
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1.7. LOCATIONS AND INTERFERENCES 

A. Locations of equipment, conduit and other electrical work are indicated diagrammatically by electrical drawings.  
Layout work from dimensions on Architectural and Structural Drawings.  Verify equipment size from 
manufacturers shop drawings. 

 Contractor shall be responsible for confirming adequate working space (depth, width, and height) is 
maintained about all equipment as required per applicable sections of the NEC, including all entrance 
and egress requirements. 

 Coordinate with other trades to verify adequate Dedicated Equipment Space is maintained about all 
equipment as required per NEC. 

B. Study and become familiar with contract drawings of other trades and in particular general construction drawings 
and details in order to obtain necessary information for figuring installation.  Cooperate with other workmen and 
install work in such a way to avoid interference with their Work.  Minor deviations, not affecting design 
characteristics, performance or space limitation may be permitted if reviewed prior to installation by 
Architect-Engineer. 

C. Any conduit, apparatus, appliance or other electrical item interfering with proper placement of other work as 
indicated on drawings, specified, or required, shall be removed, relocated and reconnected without extra cost.  
Damage to other Work caused by this contractor, subcontractor, workers or any cause whatsoever, shall be 
restored as specified for new work. 

D. Do not scale electrical drawings for dimensions.  Accurately layout work from dimensions indicated on 
Architectural drawings unless they are found to be in error. 

1.8. PERFORMANCE 

A. Final acceptance of work shall be subject to the condition that all systems, equipment, apparatus and appliances 
operate satisfactorily as designed and intended.  Work shall include required adjustment of systems and control 
equipment installed under this specification division. 

B. The Contractor warrants to the Owner and Architect-Engineer the quality of materials, equipment, workmanship 
and operation of equipment provided under this specification division for a period of one year from and after 
completion of building and acceptance of mechanical systems by Owner. 

1.9. WARRANTY 

A. The Contractor warrants to the Owner and Architect-Engineer that upon notice from them within a one year 
warranty period following date of acceptance, that all defects that have appeared in materials and/or 
workmanship, will be promptly corrected to original condition required by contract documents at Contractor’s 
expense. 

B. The above warranty shall not supersede any separately stated warranty or other requirements required by law 
or by these specifications. 

1.10. ALTERNATES 

A. Refer to General Requirements for descriptions of any alternates that may be included. 

1.11. MATERIALS, EQUIPMENT AND SUBSTITUTIONS 

A. The intent of these specifications is to allow ample opportunity for the Contractor to use their ingenuity and 
abilities to perform the work to their and the Owner’s best advantage, and to permit maximum competition in 
bidding on standards of materials and equipment required. 

B. Material and equipment installed under this contract shall be first class quality, new, unused and without 
damage. 

C. In general, these specifications identify required materials and equipment by naming one or more 
manufacturer’s brand, model, catalog number and/or other identification.  The first named manufacturer or 
product is used as the basis for design; other manufacturers named must furnish products consistent with 
specifications of first named product as determined by Engineer.  Base bid proposal shall be based only on 
materials and equipment by manufacturers named, except as hereinafter provided. 

D. Where materials or equipment are described but not named, provide required items of first quality, adequate in 
every respect for intended use.  Such items shall be submitted to Architect-Engineer for review prior to 
procurement. 

E. Materials and equipment proposed for substitutions shall be equal to or superior to that specified in construction, 
efficiency, utility, aesthetic design, and color as determined by Architect-Engineer whose decision shall be final 
and without further recourse.  Physical size of substitute brand shall be no larger than space provided including 
allowances for access for installation and maintenance.  Requests must be accompanied by two copies of 
complete descriptive and technical data including manufacturer’s name, model and catalog number, 
photographs or cuts, physical dimensions, operating characteristics and any other information needed for 
comparison.   
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F. If the Contractor wishes to incorporate products other than those named in the Base Bid Specifications they 
shall submit a request for approval of equivalency in writing no later than (10) ten calendar days prior to bid 
date.  Substitutions after this may be refused at Engineers option.  Equivalents will ONLY be considered 
approved when listed by addendum.  

 In proposing a substitution prior to or subsequent to receipt of bids, include in such bid the cost of altering 
other elements of this project, including adjustments in mechanical or electrical service requirements 
necessary to accommodate such substitution. 

G. Within 10 working days after bids are received, the apparent low bidder shall submit to the Architect-Engineer 
for approval, three copies of a list of all major items of equipment they intend to provide.  Within 30 working days 
after award of Contract, Contractor shall submit shop drawings for equipment and materials to be incorporated 
in work, for Architect-Engineer review.  Where 30-day limit is insufficient for preparation of detailed shop 
drawings on major equipment or assemblies, Contractor shall submit manufacturer’s descriptive catalog data 
and indicate date such detailed shop drawings will be submitted along with manufacturer’s certification that 
order was placed within 30 working day limit. 

1.12. ELECTRONIC PLAN FILES 

A. Electronic files of the contract documents may be available from the Engineer to successful bidders and 
manufacturers for a fee of $50 per sheet, $100 minimum and $25 email/shipping charge.  A release of liability 
form will be required along with payment prior to release of files. 

1.13. OPENINGS, ACCESS PANELS AND SLEEVES 

A. This Contractor shall include the installation of all boxes, access panels and sleeves for openings required to 
install this work, except structural openings incorporated in the structural drawings.  Sleeves shall be installed 
for all conduits passing through structural slabs and walls. Contractor shall set and verify the location of sleeves 
that pass through beams, as shown on structural plans. All floor and wall penetrations shall be sealed to meet 
fire-rating requirements. 

B. All penetrations through interior or exterior and rated or non-rated walls and floors shall be appropriately sealed 
prevent entry and movement of rodents and insects.  Contractor shall coordinate their work with all other trades. 

1.14. ARCHITECTURAL VERIFICATION AND RELATED DOCUMENTS 

A. Contractor shall consult all Architectural Drawings and specifications in their entirety incorporating and certifying 
all millwork, furniture, and equipment rough-in including utility characteristics such as voltage, phase, amperage, 
pipe sizes, duct sizes, including height, location and orientation.  Shop drawings incorporating these 
requirements should be submitted to the Architect for approval prior to installation or rough in. 

1.15. EXTENT OF CONTRACT WORK 

A. Provide electrical systems indicated on drawings, specified or reasonably implied.  Provide every device and 
accessory necessary for proper operation and completion of electrical systems.  In no case will claims for “Extra 
Work” be allowed for work about which Electrical Contractor could have been informed before bids were taken.   

B. Where specific information for devices, lights or equipment shown on the plans is missing, provide an allowance 
in the contract amount for furnishing a product reasonably implied by the level of other devices, lights and 
equipment provided in the contract documents. 

C. Electrical Contractor shall be familiar with equipment provided by other Contractors that require electrical 
connections and control.  Follow circuiting shown on drawings for lighting, power and equipment connections. 

D. Make required electrical connections to equipment provided under Architectural and Mechanical divisions of this 
project.  Receive and install electric control devices requiring field installation, wiring, and service connection.  
Equipment supplied by the automatic temperature control contractor shall be installed by the mechanical or 
automatic temperature control subcontractor.  Make required internal field wiring modifications indicated on 
wiring diagrams of factory installed control systems for control sequence specified.  These field modifications 
shall be limited to jumper connections and connection of internal wiring to alternate terminal block lugs.  The 
cost for field modifications requiring rewiring of factory installed control systems for equipment provided by 
General or Mechanical Contractors shall be included in base bid of the respective contractor.  All temperature 
control wiring shall be by a licensed electrician under the supervision of temperature control contractor. 

E. Check electrical data and wiring diagrams received from Mechanical Contractor of compliance with project 
voltages, wiring, controls and protective devices shown on electrical drawings.  Promptly bring discrepancies 
found to attention of Architect-Engineer for a decision. 

F. Provide safety disconnect switches, contactors, and manual and magnetic motor starters for mechanical and 
electrical equipment requiring such devices.  Omit these devices where included as part of factory installed 
prewired control systems provided with mechanical equipment.  With exception of factory installed devices, 
provide safety disconnect switches, contacts and motor starters by one manufacturer to allow maximum 
interchangeability of repair parts and accessories for these devices. 

G. To maximum extent possible electrical controls in boiler rooms, equipment rooms, and control rooms shall be 
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grouped in accessible locations and arranged according to function.  Where possible use group control panels 
and combination starters in lieu of individually enclosed devices. 

1.16. CODES, ORDINANCES, RULES AND REGULATIONS 

A. Provide work in accordance with applicable rules, codes, ordinances and regulations of Local, State, Federal 
Governments, and other authorities having lawful jurisdiction.  

B. Conform to latest editions and supplements of following codes, standards or recommended practices. 
C. BUILDING CODES:  

 International Building Codes (Latest adopted version of applicable codes) 

D. SAFETY CODES:  

 National Electrical Safety Code Handbook H30 - National Bureau of Standards 
 Occupational Safety and Health Standard (OSHA) Department of Labor 
 Safety Code for Elevators ANSI A17.1 

E. NATIONAL FIRE CODES AND STANDARDS: 

 NFPA No. 70 National Electrical Code 
 NFPA No. 90A Air Conditioning & Ventilation Systems 
 NFPA No. 101 Life Safety Code 

F. UNDERWRITERS LABORATORIES INC.: 

 All materials, equipment and component parts of equipment shall bear UL labels whenever such devices 
are listed by UL. 

G. MISCELLANEOUS CODES: 

 ANSI A117.1 - Handicapped Accessibility 
 Americans with Disabilities Act (ADA) 

H. ENERGY EFFICIENCY REQUIREMENTS: 

 All electrical systems and components shall be manufactured and installed in compliance with ASHRAE 
90.1 – 2007 and latest adopted version of IECC.   

1.17. STANDARDS 

A. Drawings and specifications indicate minimum construction standard, should any work indicated be sub-
standard to any ordinances, laws, codes, rules or regulations bearing on work, Contractor shall promptly notify 
Architect/Engineer in writing before proceeding with work so that necessary changes can be made.  However, 
if Electrical Contractor proceeds with work knowing it to be contrary to any ordinances, laws, rules, and 
regulations he shall thereby have assumed full responsibility for and shall bear all costs required to correct non-
complying work. 

1.18. PERMITS/FEES 

A. Electrical Contractor shall secure and pay for necessary permits and certificates of inspection required by 
governmental ordinances, laws, rules or regulations.  Keep a written record of all permits and inspection 
certificates and submit two copies to Architect/Engineer with request for final review. 

B. Contractor shall include in bid any charges by local utility providers to establish new services to the structure.  
Coordinate with the utility suppliers to verify exact which part of the work is to be performed by whom. 

 -  PRODUCTS 

A. Not Used 

 - EXECUTION 

3.1. SUBMITTALS 

A. Contractor shall furnish submittals of all materials and equipment required by the specifications.  Refer to each 
specification section for the submittals (if any) required for that section. 

B. Submittal format shall be as indicated below.  Submittals not meeting these requirements will be returned without 
action for re-submittal. 

 Submittals shall be furnished in an Adobe PDF format. 
 Submittals shall be per individual submittal section, as listed in the table of contents.  All required 

submittals within that section shall be grouped together in a single submittal. 
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a. Furnishing submittals by division or by individual item may result in delayed reviewing of the 
submittal(s) due to additional administrative time required to process the large size and/or 
quantity of files. 

 Submittals shall have a cover page containing the following information: The project name, the applicable 
specification section and paragraph, the submittal date, and the Contractor's stamp (see below for 
requirements). 

 Mark each submitted item as applicable with scheduled mark, name, etc. corresponding to the plans. 
 Where generic catalog cuts are submitted for review, conspicuously mark or provide schedule of 

equipment, capacities, controls, fitting sizes, etc. that are to be provided.  Each catalog sheet shall bear 
the equipment manufacturer’s name and address. 

 Where equipment submitted does not appear in base specifications or specified equivalent, mark 
submittals with applicable alternate numbers, change order number or letters of authorization. 

 All submittals on materials and equipment listed by UL shall indicate UL approval on submittal. 

C. Contractor review: 

 Contractor shall check all submittals to verify that they meet specifications and/or drawings requirements 
before forwarding submittals to the Architect-Engineer for their review.  All submittals submitted to 
Architect-Engineer shall bear contractor’s approval stamp that shall indicate that Contractor has 
reviewed submittals and that they meet specification and/or drawing requirements.  Contractor’s 
submittal review shall specifically check for but not be limited to the following: equipment capacities, 
physical size in relation to space allowed; electrical characteristics, provisions for supply, return and 
drainage connections to building systems.  All submittals not meeting Contractor’s approval shall be 
returned to their supplier for re-submittal. 

 No submittals will be considered for review by the Architect-Engineer without Contractor’s approval 
stamp, or that have extensive changes made on the original submittal as a result of the Contractor’s 
review.  

 Before submitting shop drawings and material lists, verify that all equipment submitted is mutually 
compatible and suitable for the intended use.  Verify that all equipment will fit the available space and 
allow ample room for maintenance.  If the size of equipment furnished makes necessary any change in 
location, or configuration, submit a shop drawing showing the proposed layout. 

D. Review Schedule: 

 The shop drawing / submittal dates shall be at least as early as required to support the project schedule 
and shall also allow for two weeks Architect-Engineer review time plus a duplication of this time for re-
submittal if required. 

 Submittal of all shop drawings as soon as possible after permitting approval but before construction 
starts is preferred. 

 Approval of shop drawings submitted prior to receipt of a permit for that respective scope of work should 
be considered conditional pending review/approval of the construction documents by the AHJ.  Changes 
required to the submittal as a result of permitting comments received after architect’s/engineer’s review 
shall not be a justification for a change in price. 

 Any time delay caused by correcting and re-submitting submittals/shop drawings will be the Contractor’s 
responsibility. 

E. The Architect's-Engineer’s checking and subsequent review of such drawings, schedules, literature, or 
illustrations shall not relieve the Contractor from responsibility for deviations from Drawings or Specifications 
unless he has, in writing, called the Architect's-Engineer’s attention to such deviations at the time of submission, 
and secured their written approval; nor shall it relieve the contractor from responsibility for errors in dimensions, 
details, size of members, or omissions of components for fittings; or for coordinating items with actual building 
conditions and adjacent work. 

F. Any corrections or modifications made by the Architect-Engineer shall be deemed acceptable to the Contractor 
at no change in price unless written notice is received by the Architect-Engineer prior to the performance of any 
work incorporating such corrections or modifications. 

G. Submittals that require re-submission shall have the items that were revised "flagged" or in some other manner 
marked to call attention to what has been changed. 

H. Coordination 

 After shop drawings have been reviewed and approved by all parties, transmit a set of submittals to each 
other trade (eg Plumbing, Mechanical, Electrical, Controls, etc) that will interface with installation.  Each 
other contractor shall review the submittal for coordination and return a stamped submittal indicating they 
have reviewed the submittal for coordination purposes. 
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3.2. SHOP DRAWINGS 

A. Shop drawings shall meet all of the above requirements for submittals. 
B. Contractor shall submit Adobe PDF sets of all fabrication drawings.  Cost of drawing preparation, printing and 

distribution shall be paid for by the contractor and included in his base bid. 
C. No work shall be fabricated until Architect-Engineer’s review has been obtained.   
D. Electrical equipment location and conduit coordination shop drawings for conduit fabrication and electrical 

equipment clearances shall be a minimum of 1/4” scale.  Shop drawings shall not be a reproduction of the 
contract document and shall show details of the following:  Fabrication, assembly, and installation, including 
plans, elevations above finished floor, sections, components, and attachments to other work.     

3.3. OPERATING AND MAINTENANCE INSTRUCTIONS (O & M MANUALS) 

A. Submit with shop drawings of equipment, three sets of operating and maintenance instructions and parts lists 
for all items of equipment provided.  Instructions shall be prepared by equipment manufacturer. 

B. Keep in safe place, keys and wrenches furnished with equipment under this contract.  Present to Owner and 
obtain receipt for same upon completion of project. 

C. Prepare a complete brochure, covering systems and equipment provided and installed under his contract.  
Submit brochures to Architect/Engineer for review before delivery to Owner.  Contractor at his option may 
prepare this brochure or retain an individual to prepare it for him.  Include cost of this service in bid. Brochures 
shall contain following: 

 Certified equipment drawings/or catalog data with equipment provided clearly marked as outlined under 
Section this specification. 

 Complete installation, operating, maintenance instructions and parts lists for each item of equipment. 
 Record copy of all submittals indicating actual equipment installed indicating options, characteristics.  

Copies of submittals shall bear the stamps of all parties that reviewed submittals. 
 Special emergency operating instructions with a list of service organizations (including addresses and 

telephone numbers) capable of rendering emergency service to various parts of system. 
 Record Set Drawings:  The Contractor shall mark up a set of contract documents during construction 

noting all changes and deviations including change orders.  These will be delivered to Architect at end 
of the project.  After the originals are changed to reflect the blue line set, a copy shall be included in the 
brochure.  

 Provide brochure bound in black vinyl three-ring binders with metal hinge.  Reinforce binding edge of 
each sheet of loose-leaf type brochure to prevent tearing from continued usage.  Clearly print on label 
insert of each brochure: 

a. Project name and address. 
b. Section of work covered by brochure, i.e., Electrical. 

3.4. RECORD DOCUMENTS 

A. During construction, keep an accurate record of all deviations between the work as shown on Drawings and that 
which is actually installed. Keep this record set of prints at the job site for review by the Architect/Engineer. 

B. Upon completion of the installation and acceptance by the owner, transfer all record drawing information to one 
neat and legible set of prints. Then deliver them to the Architect/Engineer for transmittal to the Owner. 

C. Provide one copy of on high quality heavy weight presentation type paper. Blueprints or other media which fade 
shall not be used. 

D. Provide one electronic scanned version of record documents in Adobe PDF format – PDFs may be submitted 
on electronic media (DVD, USB) or via an FTP or other file sharing site.  Provide electronic copies in conjunction 
with hard copy documents. 

3.5. PREMIUM TIME WORK 

A. The following Work shall be performed at night or weekend other than holiday weekends as directed and 
coordinated with the Owner. 

 All tie-in, cut-over and modifications to the existing electrical system and other existing system requiring 
tie-ins or modifications shall be arranged and scheduled with the Owner to be done at a time as to 
maintain continuity of the service and not interfere with normal building operations. 

3.6. CLEANING UP 

A. Contractor shall take care to avoid accumulation of debris, boxes, crates, etc., resulting from the installation of 
his work. Contractor shall remove from the premises each day all debris, boxes, etc., and keep the premises 
clean. 

B. Contractor shall clean up all fixtures and equipment at the completion of the project. 
C. All switchboards, panelboards, wireways, trench ducts, cabinets and enclosures shall be thoroughly vacuumed 
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clean prior to energizing equipment and at the completion of the project. Equipment shall be opened for 
observation by the Architect/Engineer as required. 

3.7. WATERPROOFING  

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs, machine room floors, basement 
walls, and the like. If such penetration is necessary, perform it prior to the waterproofing and furnish all sleeves 
or pitch-pockets required. Advise the Architect/Engineer and obtain written permission before penetrating any 
waterproof membrane, even where such penetration is shown on the Drawings. 

B. If Contractor penetrates any walls or surfaces after they have been waterproofed, he shall restore the waterproof 
integrity of that surface as directed by the Architect/Engineer at his own expense 

3.8. CUTTING AND PATCHING 

A. Contractor shall do cutting and patching of building materials required for installation of work herein specified.  
Remove walls, ceilings and floors (or portions thereof) necessary to accomplish scope of work.  Do not cut or 
drill through structural members including wall, floors, roofs, and supporting structure, without the Architect’s 
and Structural Engineer’s approval and in a manner approved by them. 

B. Make openings in concrete with concrete hole saw or concrete drill.  Use of star drill or air hammer for this work 
will not be permitted. 

C. Patching shall be by the contractors of the particular trade involved, shall match the existing construction type, 
quality, finish and texture, and shall meet approval of Architect-Engineer.  Damage to building finishes, caused 
by installation of electrical work shall be repaired at Contractor’s expense to approval of Architect-Engineer. 

3.9. SETTING, ADJUSTMENT AND EQUIPMENT SUPPORTS 

A. Work shall include mounting, alignment and adjustment of systems and equipment.  Set equipment level on 
adequate foundations and provide proper anchor bolts and isolation as shown or specified.  Level, shim, and 
grout equipment bases as recommended by manufacturer.  Mount motors, align and adjust drive shafts and 
belts according to manufacturer’s instruction.  Equipment failures resulting from improper installation or field 
alignment shall be repaired or replaced by Contractor at no cost to Owner. 

B. Floor or pad mounted equipment shall not be held in place solely by its own dead weight. Include anchor 
fastening in all cases. 

C. Provide electrical floor mounted equipment with 3-1/2” high concrete bases unless shown or specified otherwise. 
Electrical contractor shall size all pads.  General contractor shall form all pads, provide and place all concrete 
for said pads.  Individual concrete pad shall be no less than 4” wider and 4” longer than equipment, and shall 
extend no less than 2” from each side of equipment. 

D. Provide each piece of equipment or apparatus suspended from ceiling or mounted above floor level with suitable 
structural support, platform or carrier in accordance with best recognized practice.  Electrical contractor shall 
arrange for attachment to building structure, unless otherwise indicated on drawings or as specified.  Provide 
hangers with vibration eliminators where required.  Contractor shall verify that structural members of building 
are adequate to support equipment.  Submit details of hangers, platforms and supports together with total 
weights of mounted equipment to Architect/Engineer for review before proceeding with fabrication or installation. 

E. Provide 3-1/2” high concrete housekeeping pad as specified above where two or more conduits penetrate floor 
below panelboards. 

3.10. START-UP, CHANGEOVER, TRAINING AND OPERATION CHECK 

A. Electrical Contractor shall be responsible for training Owner’s operating personnel to operate and maintain 
systems and equipment installed.  Keep a record of training provided to Owner’s personnel listing the date, 
subject covered, instructor’s name, names of Owner’s personnel attending and total hours of instruction given 
each individual. 

B. All owner-training sessions shall be orderly and well organized and shall be video recorded digitally. At the end 
of the owner training, the “training” session recording shall be transmitted to the owner via DVD and shall 
become property of the owner. 

3.11. FINAL CONSTRUCTION REVIEW 

A. At final construction review, Electrical Contractor and the major sub-contractors shall be present or shall be 
represented by a person of authority.  Each Contractor shall demonstrate, as directed by Architect/Engineer, 
that the work complies with purpose and intent of plans and specifications.  Respective Contractor shall provide 
labor, services, instruments or tools necessary for such demonstrations and tests. 

 

 

END OF SECTION 260010 
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SECTION 260011 – BASIC ELECTRICAL MATERIALS AND METHODS 
260011 BASIC ELECTRICAL MATERIALS AND METHODS 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 260010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

 -  PRODUCTS 

Not Used 

 - EXECUTION 

3.1. NEUTRAL AND GROUND WIRES 

A. Where individual circuit homeruns (hots, neutral, and ground as part of a single circuit) are indicated on the 
plans serving lighting and branch circuit receptacle loads, these shall be individual circuits with individual 
neutrals (no sharing of neutrals and/or grounds). 

B. Where shared circuit homeruns (hots, neutral, and ground as part of separate circuits) are indicated on the 
plans, these shall be allowed to share one (common) ground for three (3) circuits from different phases occurring 
in one (1) conduit run.  When additional circuits occur in conduit run, additional ground wires shall be installed.  
Conduit shall be upsized and conductors shall be de-rated based on NEC current carrying conductor tables, 
counting all hots and neutrals as current carrying conductors. 

 No sharing of neutral conductors is allowed in multi-wire branch circuit homeruns, unless the installation 
meets the requirements of 2014 NEC 210.4(B), and is specifically approved by the engineer of record.  

3.2. TESTS RECORDING, REPORTING TESTS AND DATA 

A. Record nameplate horsepower, amperes, volts, phase service factor and other necessary data on motors and 
other electrical equipment furnished and/or connected under this contract. 

B. Record motor starter catalog number, size and rating and/or catalog number of thermal-overload units installed 
in all motor starters furnished and/or connected under this contract.  See motor starter specification for 
instructions for proper sizing of thermal-overload units. 

C. Record amperes-per-phase at normal or near-normal loading of each item of equipment furnished and/or 
connected. 

D. Record correct readings of each feeder conductor after energized and normally loaded, and again after 
balancing of feeder loads as required by current readings. 

E. Record voltage and ampere-per-phase readings taken at service entrance equipment after completion of project 
with building operating at normal electrical load.   

F. Short-Circuit Calculations 

 Contractor shall contact utility company after utility company design is complete and determine exact 
available fault current in amperes at the point of utility connection (Service Point). 

 Contractor shall utilize the above available fault current to calculate the available fault current in amperes 
(RMS-SYM) at the service equipment. 

 The available fault current shall be labeled on the service equipment – refer to Section 260553. 

G. Submit at least two (2) typewritten copies of data noted above to Architect-Engineer for review prior to final 
inspection. 

H. Keep a record of all deviations made from routes, locations, circuiting, etc. shown on contract drawings.  Prior 
to final inspection submit one new set of project drawings with all deviations and changes clearly indicated. 

3.3. CLEANING AND PAINTING OF MATERIALS AND EQUIPMENT 

A. Before energizing switchboards, transformers, panelboards, starters, variable frequency drive and other similar 
electrical equipment, Contractor shall thoroughly vacuum out all dirt, dust and debris from inside of equipment 
and shall thoroughly clean outside and inside of equipment. 

B. Touch-up painting and refinishing of factory applied finishes shall be by Electrical Contractor.  Contractor shall 
be responsible for obtaining proper type of painting materials and color from equipment manufacturer. 

C. Unless specified otherwise factory built equipment shall be factory painted.  Paint shall be applied over surfaces 
only after they have been properly cleaned and coated with a corrosion resistant primer. 

D. After installation, damage to painted surfaces shall be properly prepared and primed with primers equal to 
factory materials.  Finish coating shall be same color and type as factory finish. 

E. Where extensive refinishing is required equipment shall be completely repainted. 
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3.4. FIRE BARRIERS 

A. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
piping with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations. 

B. Equivalent by Dow, Chemelex, 3M. 
C. All holes or voids created by the electrical contractor to extend conduit or wiring through fire rated floors and 

walls shall be sealed with an intumescent material capable of expanding up to 8 to 10 times when exposed to 
temperatures of 250 degrees F.  It shall have ICBO, BOCAI and SBCCI (NRB 243) approved ratings to 3 hours 
per ASTM E-814 (UL 1479).   Acceptable Material:  3M Fire Barrier Caulk, Putty, Strip and sheet forms. 

3.5. TEMPORARY COVERINGS 

A. Provide temporary covering over all electrical panels, distribution panelboards, outlet boxes and other 
equipment as required to keep same free from damage due to moisture, plaster, paint, concrete or other foreign 
materials.  Any equipment with finish damaged by moisture, paint, plaster or other foreign materials shall be 
cleaned and refinished as directed by the Architect without additional cost to the Owner. 

B. All temporary openings in conduits shall be covered with metal or plastic caps. 

3.6. PROTECTIVE COVERS 

A. Provide protective wire guards over all wall mounted and ceiling mounted devices subject to damage in areas 
such as gymnasiums, shops and similar occupancies.   

B. Provide lockable covers over thermostats and similar wall mounted devices where items are located in public 
spaces but should not be operable by the general public. 

SECTION 260013 – PROJECT COORDINATION 
260013 PROJECT COORDINATION 

 GENERAL 

1.1. RELATED DOCUMENTS 

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

1.2. SUMMARY 

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

 Coordination Drawings. 
 Administrative and supervisory personnel. 
 Project meetings. 
 Requests for Interpretation (RFIs). 
 Wiring of equipment furnished by others 

B. Each related sub-contractor shall participate in coordination requirements.  Certain areas of responsibility will 
be assigned to a specific contractor. 

1.3. COORDINATION 

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

B. Coordination:  Each contractor shall coordinate its construction operations with those of other contractors and 
entities to ensure efficient and orderly installation of each part of the Work.  Each contractor shall coordinate its 
operations with operations, included in different Sections, that depend on each other for proper installation, 
connection, and operation. 

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

 Coordinate installation of different components with other contractors to ensure maximum accessibility 
for required maintenance, service, and repair. 

 Make adequate provisions to accommodate items scheduled for later installation. 
 Where availability of space is limited, coordinate installation of different components to ensure maximum 

performance and accessibility for required maintenance, service, and repair of all components, including 
mechanical and electrical. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other 
construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 96 of 266



Chiller Replacment for Eisenhower  
Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

PROJECT COORDINATION  260013-3 

 

Work.  Such administrative activities include, but are not limited to, the following: 

 Delivery and processing of submittals. 
 Progress meetings. 
 Preinstallation conferences. 
 Project closeout activities. 
 Startup and adjustment of systems. 

1.4. SUBMITTALS 

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum 
utilization of space for efficient installation of different components or if coordination is required for installation 
of products and materials fabricated by separate entities. 

 Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings 
on reproductions of the Contract Documents or standard printed data.  Include the following information, 
as applicable: 

a. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems. 

b. Indicate required installation sequences. 
c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions 

that appear to be in conflict with submitted equipment and minimum clearance requirements.  
Provide alternate sketches to Architect for resolution of such conflicts.  Minor dimension 
changes and difficult installations will not be considered changes to the Contract. 

 Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.  Format shall be PDF or 
other electronic format to facilitate multiple user commenting and sharing easily. 

 Refer to individual Sections for Coordination Drawing requirements for Work in those Sections. 

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including project managers, superintendent and other personnel in attendance at Project site to 
the General Contractor and other major subcontractors.  Identify individuals and their duties and responsibilities; 
list email addresses and telephone numbers.  Update the list as required during the project if personnel change. 

1.5. COORDINATION 

A. Certain materials will be provided by other trades. Examine the Contract Documents and reviewed record 
Submittals to ascertain these general requirements.  Contract Documents reflect a basis of design and may not 
reflect actual equipment or items being utilized.   

B. Carefully check space requirements with other trades and the physical confines of the area to insure that all 
material can be installed in the spaces allotted thereto including finished suspended ceilings and the spaces 
within the existing building. Make modifications thereto as required and approved. 

C. Transmit to other trades all information required for work to be provided under their respective Sections in ample 
time for installation. 

D. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all trades 
have the information necessary so that they may properly install all the necessary connections and equipment. 
Identify all items of work that require access so that the ceiling trade will know where to install access doors and 
panels. 

E. Obtain equipment submittal information for all pieces of equipment to be connected to from other trades that 
clearly indicates all connection requirements, locations, sizes, and similar requirements.  Obtain this information 
in ample time to coordinate other trade submittals and equipment coordination.  Where requirements differ from 
that on plans or differs from provisions made in the work, immediately notify the Architect/Engineer.  Do not 
proceed with work that is incompatible with equipment provided. 

F. Coordinate, project and schedule work with other trades in accordance with the construction sequence. 
G. Coordinate with the local Utility Companies to their requirements for service connections and provide all 

necessary materials, labor and testing. 
H. Coordinate with contractors for work under other Divisions of this specification for all work necessary to 

accomplish this contractor's work. 
I. Conduct a coordination meeting after reviewing all other trade coordination drawings with other relevant trades.  

This meeting shall be held to prevent conflicts during construction.  Each major relevant subcontractor shall 
attend this meeting.  Report any potential conflicts or clearance problems to Architect/Engineer after meeting.  

J. Adjust location of piping, ductwork, conduit, wiring, etc. to prevent interferences, both anticipated and 
encountered. Determine the exact route and location of each item prior to fabrication. 

 Right-of-Way: 
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a. Lines that pitch have the right-of-way over those that do not pitch. For example: steam, 
condensate, and plumbing drains normally have right-of way. Lines whose elevations cannot 
be changed to have right-of-way over lines whose elevations can be changed.  

b. Make offsets, transitions and changes in direction in raceways as required to maintain proper 
headroom in pitch of sloping lines whether or not indicated on the Drawings. 

1.6. DRAWINGS AND FILES. 

A. The Drawings show only the general run of MEP systems, equipment, fixtures, piping and ductwork and other 
components as well as approximate location of items such as outlets, switches, diffusers, lights, and equipment 
connections, etc.  Coordinate all exact locations of items with other trades, architectural elevations, equipment 
requirements, owner requirements, ceilings, access, serviceability, etc.  All such modifications and coordination 
shall be made without additional cost to the Owner.  Any significant changes in location of items necessary in 
order to meet field conditions shall be brought to the immediate attention of the Architect/Engineer and receive 
his approval before such alterations are made 

B. Wherever the work is of sufficient complexity, additional Detail Drawings to scale similar to that of the bidding 
Drawings, prepared on tracing medium of the same size as Contract Drawings. With these layouts, coordinate 
the work with the work of other trades. Such detailed work to be clearly identified on the Drawings as to the area 
to which it applies. Submit for review Drawings clearly showing the work and its relation to the work of other 
trades before commencing shop fabrication or erection in the field.  Attend meetings with other trades to review 
all documents. 

C. When directed by the General Contractor for areas of necessary coordination provide 3D building modelling 
coordination files and documents with other trades.  Transmit information electronically and attend meetings as 
directed by the G/C as well as take part in coordination activities and documentation.  Contractor shall be 
required to generate their own electronic files for this process.  

1.7. PROJECT MEETINGS 

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

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

 Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
 Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to 

everyone concerned, including Owner and Architect, within three days of the meeting. 

B. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction. 

 Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the 
installation and its coordination or integration with other materials and installations that have preceded 
or will follow, shall attend the meeting.  Advise Architect of scheduled meeting dates. 

 Agenda:  Review progress of other construction activities and preparations for the particular activity 
under consideration, including requirements for the following: 

a. The Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Possible conflicts. 
i. Compatibility problems. 
j. Time schedules. 
k. Manufacturer's written recommendations. 
l. Warranty requirements. 
m. Compatibility of materials. 
n. Space and access limitations. 
o. Regulations of authorities having jurisdiction. 
p. Testing and inspecting requirements. 
q. Installation procedures. 
r. Coordination with other work. 
s. Required performance results. 
t. Protection of adjacent work. 

 Record significant conference discussions, agreements, and disagreements, including required 
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corrective measures and actions. 
 Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been 

present. 
 Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever 

actions are necessary to resolve impediments to performance of the Work and reconvene the conference 
at earliest feasible date. 

C. Coordination Meetings:  Conduct Project coordination meetings at regular intervals.  Project coordination 
meetings are in addition to specific meetings held for other purposes, such as progress meetings and 
preinstallation conferences. 

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

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

a. Combined Contractor's Construction Schedule:  Review progress since the last coordination 
meeting.  Determine whether each contractor is on time, ahead or behind schedule, in relation 
to Construction Schedule.   Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time.  Discuss impact 
of various contractor schedules upon other contractors and how to remedy impacts. 

b. Review present and future needs of each contractor present, including the following: 

i. Interface requirements. 
ii. Sequence of operations. 
iii. Status of submittals. 
iv. Deliveries. 
v. Off-site fabrication. 
vi. Access. 
vii. Quality and work standards. 
viii. Change Orders. 

 Reporting:  Record meeting results and distribute copies to everyone in attendance and to others affected 
by decisions or actions resulting from each meeting. 

1.8. REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not 
possible to request interpretation at Project meeting, prepare and submit an RFI. 

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

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

 PRODUCTS (Not Used) 

 EXECUTION (Not Used) 

3.1. EQUIPMENT FURNISHED BY OTHERS 

A. Description: 

 Items furnished by other trades (mechanical or plumbing contractor, etc.) such as mechanical/plumbing 
equipment, line voltage actuators, VFDs (not by electrical contractor), etc. 

 Kitchen equipment (may be furnished by owner, owner’s vendor, or separate sub-contractor) 
 Equipment furnished by general contractor 
 Equipment furnished by owner 

B. General 

 Fully review manufacturer’s installation instructions for equipment.  Installation of all related electrical 
items noted below shall be per same. 

a. Electrical contractor shall obtain same from others if not readily available. 

C. Disconnecting Means 
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 An approved disconnecting means shall be provided at all equipment and shall serve to disconnect 
power from same. 

 Disconnecting means may be a switch, circuit breaker, or a cord-and-plug type connection. 
 Disconnecting means shall be within sight of equipment, as defined by NEC. 
 Disconnect switches may be non-fused, unless specifically shown fused on the plans or otherwise 

required by code to be fused. 

a. All disconnect switches serving elevator equipment shall be provided with an overcurrent 
protective device. 

D. Wiring of Equipment 

 Wire sizes used shall be as directed on plans or installation instructions, whichever is greater.  Contractor 
shall notify engineer of any deviations from wire sizes listed on construction documents. 

 Wiring shall include a neutral conductor where shown on plans or required by installation instructions. 

a. If a neutral conductor is shown on the plans but not required by installation instructions, verify 
removal of neutral wire with engineer via RFI prior to proceeding. 

 Wiring of elevators and other such equipment shall account for voltage drop limitations of equipment. 
 Wiring of VFDs shall be as follows: 

a. Secondary VFD cables shall be symmetrically shielded and grounded or, where the length of 
the conductors is less than the VFD manufacturer’s recommended maximum, be copper 
conductors installed in metallic conduit.  Same shall not be installed in the same raceway as 
other cables or combined in wire gutters or cable trays 

 

 

END OF SECTION 260013 
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SECTION 260505 – ELECTRICAL DEMOLITION  
260505 ELECTRICAL DEMOLITION 

 - GENERAL  

1.1. RELATED DOCUMENTS  

A. Reference Section 260010.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SCOPE 

A. Demolition work to be performed whether shown or not on the drawings.  Disconnect and remove any lights, 
equipment, conduit, wiring, devices, etc. not required to remain and/or required to be removed to accommodate 
new construction. 

1.3. SUMMARY  

A. This Section requires the selective removal and subsequent offsite disposal of the following:  

a. Mechanical and electrical equipment, devices, piping, conduits, ductwork, insulation, lighting, 
etc in existing building as required to accommodate new construction.  

b. Removal of MEP items in interior partitions. 
c. Removal and protection of existing fixtures, materials, and equipment items to be removed, 

salvaged, relocated, reinstalled, etc. 

1.4. SUBMITTALS  

A. General: Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.  
B. Schedule indicating proposed sequence of operations for selective demolition work to Architect for review prior 

to start of work. Include coordination for shutoff, capping, and continuation of utility services as required, together 
with details for dust and noise control protection.  

 Provide detailed sequence of demolition and removal work to ensure uninterrupted progress of Owner's 
on-site operations. 

 Coordinate with Owner's continuing occupation of portions of existing building and with Owner's partial 
occupancy of completed remodeled areas.  

C. Photographs of existing conditions of structure surfaces, equipment, and adjacent improvements that might be 
misconstrued as damage related to removal operations. File with Architect prior to start of work. 

1.5. JOB CONDITIONS  

A. Occupancy: Owner will occupy portions of the building immediately adjacent to areas of selective demolition. 
Conduct selective demolition work in such a manner that will minimize need for disruption of Owner's normal 
operations. Provide minimum of 72 hours advance notice to Owner of demolition activities that will affect Owner's 
normal operations.  

B. Condition of Structures: Owner assumes no responsibility for actual condition of items or structures to be 
demolished. Conditions existing at time of Contractor's inspection for bidding purposes will be maintained by 
Owner insofar as practicable. However, minor variations within structure may occur by Owner's removal and 
salvage operations prior to start of selective demolition work.  

C. Partial Demolition and Removal: Items indicated to be removed but of salvageable value to Contractor may be 
removed from structure as work progresses. Transport salvaged items from site as they are removed. Storage 
or sale of removed items on site will not be permitted. 

D. Protections: Provide temporary barricades and other forms of protection to protect Owner's personnel and 
general public from injury due to selective demolition work.  

a. Provide protective measures as necessary and required to provide free and safe passage of 
Owner's personnel and general public to any occupied portions of building.  

b. Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or 
collapse of structure or element to be demolished and adjacent facilities or work to remain.  

c. Protect from damage existing finish work that is to remain in place and becomes exposed during 
demolition operations.  

d. Construct temporary insulated dustproof partitions where required to separate areas where 
noisy or extensive dirt or dust operations are performed. Equip partitions with dustproof doors 
and security locks.  

e. Provide temporary weather protection during interval between demolition and removal of 
existing construction on exterior surfaces and installation of new construction to ensure that no 
water leakage or damage occurs to structure or interior areas of existing building.  
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f. Remove protections at completion of work.  

 Damages: Promptly repair damages caused to adjacent facilities by demolition work.  
 Traffic: Conduct selective demolition operations and debris removal to ensure minimum interference with 

roads, streets, walks, and other adjacent occupied or used facilities. Do not close, block, or otherwise 
obstruct streets, walks, or other occupied or used facilities without written permission from authorities 
having jurisdiction. Provide alternate routes around closed or obstructed traffic ways if required by 
governing regulations.  

E. Flame Cutting: 

 Do not use cutting torches for removal until work area is cleared of flammable materials. At concealed 
spaces, such as interior of ducts and pipe spaces, verify condition of hidden space before starting flame-
cutting operations. Maintain portable fire suppression devices during flame-cutting operations.  

F. Utility Services: Maintain existing utilities indicated to remain in service and protect them against damage during 
demolition operations.  

 Do not interrupt utilities serving occupied or used facilities, except when authorized in writing by 
authorities having jurisdiction. Provide temporary services during interruptions to existing utilities, as 
acceptable to governing authorities.  

G. Maintain fire protection services during selective demolition operations. 
H. Environmental Controls:  

a. Use water sprinkling, temporary enclosures, and other methods to limit dust and dirt migration. 
Comply with governing and/or approved regulations pertaining to environmental protection. Do 
not use water when it may create hazardous or objectionable conditions such as ice, flooding, 
and pollution.  

 - PRODUCTS (Not Applicable)  

 - EXECUTION  

3.1. PREPARATION  

A. General: Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or collapse 
of areas to be demolished and adjacent facilities to remain.  

B. Cease operations and notify Architect immediately if safety of structure appears to be endangered. Take 
precautions to support structure until determination is made for continuing operations.  

C. Erect and maintain dust-proof partitions and closures as required to prevent spread of dust or fumes to any 
occupied portions of the building.  

a. Where selective demolition occurs immediately adjacent to any occupied portions of the 
building, construct dust-proof partitions of minimum 4-inch studs, 5/8-inch drywall (joints taped) 
on occupied side, 1/2-inch fire-retardant plywood on demolition side. Fill partition cavity with 
sound-deadening insulation as required by Architect.  

b. Provide weatherproof closures for exterior openings resulting from demolition work.  

D. Locate, identify, stub off, and disconnect utility services that are not indicated to remain. Provide bypass 
connections as necessary to maintain continuity of service to any occupied areas of building. Provide minimum 
of 72 hours advance notice to Architect if shutdown of service is necessary during changeover. 

3.2. DEMOLITION  

A. General: Perform selective demolition work in a systematic manner. Use such methods as required to complete 
work indicated on Drawings in accordance with demolition schedule and governing regulations.  

 Demolish concrete and masonry in small sections. Cut concrete and masonry at junctures with 
construction to remain using power-driven masonry saw or hand tools; do not use power-driven impact 
tools.  

 Locate demolition equipment throughout structure and promptly remove debris to avoid imposing 
excessive loads on supporting walls, floors, or framing.  

 Provide services for effective air and water pollution controls as required.  
 Completely fill below-grade areas and voids resulting from demolition work. Provide fill consisting of 

approved earth, gravel, or sand, free of trash and debris, stones over 6 inches in diameter, roots, or other 
organic matter.  

B. If unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are 
encountered, investigate and measure both nature and extent of the conflict. Submit report to architect in written 
accurate detail.  Pending receipt of directive from Architect, rearrange selective demolition schedule as 
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necessary to continue overall job progress without undue delay.  

3.3. SALVAGED MATERIALS  

A. Salvaged Items: Where indicated on Drawings as "Salvage - Deliver to Owner," carefully remove indicated 
items, clean, store, and turn over to Owner and obtain a receipt.  

3.4. DISPOSAL OF DEMOLISHED MATERIALS  

A. Remove debris, rubbish, and other materials resulting from demolition operations from building site. Transport 
and legally dispose off site.  

B. If hazardous materials are encountered during demolition operations, comply with applicable regulations, laws, 
and ordinances concerning removal, handling, and protection against exposure or environmental pollution.  

C. Burning of removed materials is not permitted on Project site.  

3.5. CLEANUP AND REPAIR  

A. General: Upon completion of demolition work, remove tools, equipment, and demolished materials from site. 
Remove protections and leave interior areas broom clean. Repair demolition performed in excess of that 
required. Return elements of construction and surfaces to remain to condition existing prior to start operations. 
Repair adjacent construction or surfaces soiled or damaged by selective demolition work.  

 

 

END OF SECTION 260505 
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SECTION 260519 – WIRE AND CABLE 
260519 WIRE AND CABLE 

 - 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 the following: 

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

1.3. SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Qualification Data:  For testing agency. 
C. Field quality-control test reports. 

1.4. QUALITY ASSURANCE 

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

B. Comply with NFPA 70. 

1.5. COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed. 

 - PRODUCTS 

2.1. CONDUCTORS AND CABLES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Southwire Company. 
 General Cable Corporation. 
 Encore Wire Corporation. 
 AFC Cable Systems, Inc. (Multiconductor cable only) 

B. Copper Conductors:  Comply with NEMA WC 70. 
C. Aluminum Conductors:  Comply with NEMA WC 70. 

a. Same shall be compacted aluminum (Stabiloy) 

D. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN-2. 

 Provide consistent color coding of all circuits as follows: 

Phase 

Distribution System 

120/208 277/480 

A Black Brown 

B Red Orange 

C Blue Yellow 

N White Gray 

Ground Green Green w/ Stripe 1 

Notes: 

1) Stripe shall be white or yellow in color. 

 For Isolated Power Systems provide consistent color coding of all circuits as follows: 

Phase 

Distribution System 

Isolated Power Systems 2 

A (L2) Brown w/ Stripe 1,3 

N (L1) Orange w/ Stripe 3,4 
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Ground Green w/ Stripe 3 

Notes: 

1) L2 Conductor shall be connected to lower terminal on breaker and brass (typical hot) screw on 
receptacle. 

2)  “Isolated Power System” as referenced by NEC 517.160 for anesthetizing locations. 
3) Stripe shall be of a color other than white, green, or gray. 
4) L1 Conductor shall be connected to upper terminal on breaker and silver terminal (typical neutral) 

screw on receptacle. 

E. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC with ground wire. 

2.2. CONNECTORS AND SPLICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Cable manufacturers listed above under 2.1, Item A. 
 Hubbell Power Systems, Inc. 
 O-Z/Gedney; EGS Electrical Group LLC. 
 3M; Electrical Products Division. 
 Tyco Electronics Corp. 

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

 - EXECUTION 

3.1. CONDUCTOR MATERIAL APPLICATIONS 

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

 Aluminum conductors acceptable only when specifically shown/scheduled on drawings. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

 Aluminum conductors are not permitted for branch circuit wiring. 

3.2. CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS 

A. Provide insulation / cable types for conductors as follows: 

Application 

Insulation / Cable Type 

THHN/THWN-2 1 XHHW-2 1 MC Cable 3 

Service Entrance X 2 X   

Feeders: 

Exposed, Exterior X 2 X   

Exposed, Interior X     

Concealed in Ceilings, Walls, Partitions, and 
Crawlspaces X     

Concealed in Concrete, below Slabs-on-
Grade, and Underground X 2 X   

Branch Circuits: 

Exposed, Exterior X 2 X   

Exposed, Interior - Including Crawlspaces X     

Concealed in Ceilings, Walls, and Partitions X   X 

Concealed in Concrete, below Slabs-on-
Grade, and Underground X 2 X   

Notes: 

1) Single conductors in raceway.  Refer to Section 260533 - Raceway & Boxes for acceptable raceway 
types/applications. 

2) THHN/THWN-2 is acceptable for these installations at contractor's discretion. 
3) Metal Clad (MC) cable installations shall be in accordance with the following: 

(i) MC cable shall not be used for homeruns. 
(ii) MC cable shall not be installed in exposed locations for lighting purposes.  MC cable may be 

exposed in mechanical spaces for equipment whips. 
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B. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, 
strain relief device at terminations to suit application. 

C. Class 1 Control Circuits:  Type THHN-THWN-2, in raceway. 
D. Class 2 Control Circuits:  Type THHN-THWN-2, in raceway or Power-limited cable, concealed in building 

finishes. 

3.3. INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 
B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not 

deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions 
and sidewall pressure values. 

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

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

E. Support cables per National Electrical Code requirements. 
F. Identify and color-code conductors and cables according to Division 26 Section "Identification 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 and UL 486B. 

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

 For Aluminum Conductors: 

a. Use oxide inhibitor in each splice and tap conductor, and at all terminations. 
b. Provide compression-type one-hole or two-hole lug terminations. 

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

3.5. FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
B. Tests and Inspections: 

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

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

a. Test procedures used. 
b. Test results that comply with requirements. 
c. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

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

 

 

END OF SECTION 260519 
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SECTION 260526 – GROUNDING 
260526 GROUNDING 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 260010. 
B. Reference Section 260519 for general requirements of all conductors.   
C. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. DESCRIPTION OF WORK 

A. Provide grounding electrodes, conductors, connections and equipment to provide a solidly grounded electrical 
system. 

1.3. STANDARDS 

A. Except as modified by governing codes and by the Contract Documents, comply with the latest applicable 
provisions and latest recommendations of the following: 

 Underwriters Laboratory Standard No. U.L. 467. 
 ANSI C-1 1978. 
 IEEE Standards No. 142-1982, 1100-1992 and No. 80. 
 National Electrical Safety Code. 
 NFPA. 

1.4. SUBMITTALS 

A. For each type of product data listed. 
B. Submit test reports certifying resistance values for buried or driven grounds and water pipe grounds. 

 - PRODUCTS 

2.1. CONDUCTORS 

A. Grounding conductor sizes shall be as shown on plans or if not specifically shown shall be no smaller than that 
required by the NEC. 

B. Insulated Conductors: Annealed tinned copper wire.  Size as indicated on Drawings; insulation to conform with 
requirements of Section 260519. 

C. Bare Copper Conductors: 

 Stranded Conductors:  ASTM B 8. 
 Tinned Conductors:  ASTM B 33. 

D. Grounding Bus:  Rectangular bars of annealed copper, 1/4" by 2” in cross section, unless otherwise indicated; 
with insulators. 

2.2. GROUNDING ELECTRODES 

A. Ground Rods: 

 Copper-clad steel fabricated by molten welding process. 
 Diameter: 5/8 Inch. Use 3/4" for rocky soil. 
 Length: 8 feet. 

2.3. CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for 
applications in which used, and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two 
bolts. 

 Pipe Connectors:  Clamp type, sized for pipe. 

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

3.1. APPLICATIONS 

A. General: 

 Where metal raceways, cable trays, cable armor, cable sheath, enclosures, frames, fittings, and other 
metal non-current-carrying parts are indicated to serve as grounding conductors, same shall be 
effectively bonded where necessary to assure electrical continuity and the capacity to safely conduct 
and fault current likely to be imposed on them. 

a. Any non-conductive paint, enamel, or similar coating shall be removed at threads, contact 
points, and contact surfaces or be connected by means of fittings so designed as to make such 
removal unnecessary. 

B. Conductor Terminations and Connections: 

 Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
 Underground Connections:  Bolted or Welded connectors. 
 Connections to Structural Steel:  Bolted or Welded connectors. 

C. Grounding Bus: Install in electrical service rooms, data rooms, and elsewhere as indicated. 

 Install bus on insulated spacers a minimum of 1” from wall and 6” above finished floor, unless otherwise 
indicated. 

3.2. EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

 Provide low voltage distribution system with a separate green insulated equipment grounding conductor 
for each single or three-phase feeder.   

 Branch circuits shall consist of phase and neutral conductors as shown/indicated and a green ground 
conductor installed in common raceway which shall serve as the equipment grounding conductor. 

a. Equipment grounding conductors for branch circuit home runs shown on the drawings shall 
indicate an individual and separate ground conductor for that homerun which shall be 
terminated at the branch circuit panelboard, switchboard, or other distribution equipment.  No 
sharing of equipment grounding conductors sized according to the size of the overcurrent 
device and NEC Table 250-122 shall be allowed. 

 Where ground cable is installed in metallic conduit, bond cable to conduit at both ends. 
 Connect ground conductors in cables and in conduit to appropriate ground buses (as in switchgear, 

motor control centers, and distribution panelboards) or directly to metallic enclosure if no ground bus is 
provided. 

 Required equipment grounding conductors and straps shall be sized in compliance with N.E.C. Table 
250-122.   

 Equipment grounding conductors shall be provided with green type TW 600 volt insulation.  Related 
feeder and branch circuit grounding conductors shall be connected to ground bus with approved 
pressure connectors.   

 Where parallel feeders are installed in more than one raceway, each raceway shall have a green 
insulated equipment grounding conductor. 

B. Separately Derived Systems 

 Equipment grounding conductors shall be provided for separately derived systems and shall be 
grounded to building steel, cold water pipes, etc., or an alternate grounding means. 

C. Conduit Attachment to Electrical Equipment: 

 Ground conduits to metal framework of electrical equipment with double locknuts or grounding bushings 
and bonding jumpers unless otherwise noted. 

 Install bonding jumpers at all electrical equipment to provide continuous ground return path through 
conduit. 

 Install bonding jumpers across expansion fittings between conduit sections for ground path continuity.  
 Bond conduits to cable tray where conduit enters or exits tray. 
 Provide grounding type bushings for conduits terminated through multiple concentric knockouts not fully 

knocked out, on inside of electrical enclosures. Install bonding jumper between ground bushing and 
enclosure. 

D. Receptacles: 
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 Install bonding jumpers between outlet box and receptacle grounding terminal except where contact 
device or yoke is provided for grounding purposes. 

E. Switches 

 Where required, provide grounding clip on each toggle switch. Mount over device mounting strap such 
that contact is made between mounting strap, screw, faceplate and outlet box. 

 Provide devices with ground screw and bond to switch box. 

F. Wireways:  

 Install grounding jumpers for bonding between wireway and other panelboards, conduit, switchgear, 
motor control centers, and at any other point where solid connection would otherwise not provided in 
supporting system to insure continuous ground. 

G. Pull Boxes, Junction Boxes and Enclosures: 

 Connect all equipment grounding conductors together and connect to the box. 

H. Coordination with Other Trades: 

 Where low-voltage cabling for tele/data, security systems, A/V systems, etc. is not otherwise part of the 
scope of work indicated herein, electrical contractor shall coordinate required grounding/bonding of these 
components with the owner’s vendor or other subcontractor. 

 Each system of continuous metallic piping and ductwork shall be grounding in accordance with the 
requirements of the National Electrical Code. 

a. Portions of these systems which are isolated by flexible connections, insulated couplings, etc. 
shall be bonded to the equipment ground with a flexible bonding jumper. 

 Mechanical equipment shall be bonded to the building equipment grounding system.  This shall include, 
but not be limited to: fans, pumps, chillers, etc. 

3.3. INSTALLATION 

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

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

 Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  
Make connections without exposing steel or damaging coating (if any). 

C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where 
routed through short lengths of conduit. 

 Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent 
parts. 

 Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not 
transmitted to rigidly mounted equipment. 

 Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, 
use a bolted clamp. 

3.4. FIELD QUALITY CONTROL 

A. Resistance Values for System and Equipment Grounds: for each ground rod and ground grid. 

 Acceptable Testing Equipment: Vibroground by Associated Research, Inc.; or Megger Earth Tester by 
James G. Biddle Co. 

 Method: Three (3) electrode fall of potential as prescribed by instrument manufacturer. 
 Drive additional ground rods spaced eight feet apart, if necessary, until total resistance of system is 

measured at five ohms or less. 

 

 

END OF SECTION 260526 
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SECTION 260529 – HANGERS & SUPPORTS FOR ELECTRICAL SYSTEMS 
260529 HANGERS & SUPPORTS FOR ELECTRICAL SYSTEMS 

 - 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 the following: 

 Hangers and supports for electrical equipment and systems. 
 Construction requirements for concrete bases. 

B. Related Sections include the following: 

 Division 26 Section "Vibration And Seismic Controls For Electrical Systems" for products and installation 
requirements necessary for compliance with seismic criteria. 

1.3. DEFINITIONS 

A. EMT:  Electrical metallic tubing. 
B. IMC:  Intermediate metal conduit. 
C. RMC:  Rigid metal conduit. 

1.4. PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a 
qualified professional engineer, using performance requirements and design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its 
contents. 

C. Design equipment supports capable of supporting combined operating weight of supported equipment and 
connected systems and components. 

1.5. QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
B. Comply with NFPA 70. 

1.6. COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, 
and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in 
Division 07 Section "Roof Accessories." 

 PRODUCTS 

2.1. SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

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

 Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

 Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4. 
 Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied 

according to MFMA-4. 
 Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4. 
 Channel Dimensions:  Selected for applicable load criteria. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 
C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and 
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sizes of raceway or cable to be supported. 
D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and 

insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall 
have number, size, and shape of conductor gripping pieces as required to suit individual conductors or cables 
supported.  Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; 
black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to 
building surfaces include the following: 

 Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, 
or wood, with tension, shear, and pullout capacities appropriate for supported loads and building 
materials where used. 

a. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

i. Hilti Inc. 
ii. ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
iii. MKT Fastening, LLC. 
iv. Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

 Mechanical-Expansion Anchors:  Insert-wedge-type, [zinc-coated] steel, for use in hardened portland 
cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building 
materials in which used. 

a. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

i. Cooper B-Line, Inc.; a division of Cooper Industries. 
ii. Empire Tool and Manufacturing Co., Inc. 
iii. Hilti Inc. 
iv. ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
v. MKT Fastening, LLC. 

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

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

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

2.2. FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported 
equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates. 

 EXECUTION 

3.1. APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and 
systems except if requirements in this Section are stricter. 

B. Support raceways at intervals no greater than ten (10) feet and with one support within three (3) feet of each 
coupling, box, fitting, or outlet box. Provide one support within three (3) feet of each elbow or bend. 

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and 
RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter. 

D. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized 
so capacity can be increased by at least 20 percent in future without exceeding specified design load limits. 

 Secure raceways and cables to these supports. 

E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and 
smaller raceways serving branch circuits and communication systems above suspended ceilings and for 
fastening raceways to trapeze supports. 

F. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and 
systems except if requirements in this Section are stricter. 
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G. Use one or two-hole saddle-type clamps where single conduits are exposed below 6’-0” AFF. 

3.2. SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article. 
B. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate 

to carry present and future static loads within specified loading limits.  Minimum static design load used for 
strength determination shall be weight of supported components plus 200 lb. 

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

 To Wood:  Fasten with lag screws or through bolts. 
 To New Concrete:  Bolt to concrete inserts. 
 To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on 

solid masonry units. 
 To Existing Concrete:  Expansion anchor fasteners. 
 Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and 

nuts may be used in existing standard-weight concrete 4 inches thick or greater.  Do not use for 
anchorage to lightweight-aggregate concrete or for slabs less than 4 inches thick. 

 To Steel: 

a. Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts 
b. Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69 
c. Spring-tension clamps]. 

 To Light Steel:  Sheet metal screws. 
 Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, 

disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on 
slotted-channel racks attached to substrate. 

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars. 

3.3. INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal 
supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and 
anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4. CONCRETE BASES 

A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both directions than 
supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base. 

B. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement 
requirements are specified in Division 03." 

C. Anchor equipment to concrete base. 

 Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

 Install anchor bolts to elevations required for proper attachment to supported equipment. 
 Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

 

 

END OF SECTION 260529 
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SECTION 260533 – RACEWAYS AND BOXES 
260533 RACEWAYS AND BOXES 

 - GENERAL 

1.1. RELATED DOCUMENTS  

A. Reference Section 260010.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. DESCRIPTION OF WORK 

A. Provide complete raceways systems, boxes and fittings for all required electrical systems. 

1.3. STANDARDS 

A. Except as modified by governing codes and by the Contract Documents, comply with the latest applicable 
provisions and latest recommendations of the following: 

 Rigid Steel Conduit 

a. U.L. Standard UL-6 
b. A.N.S.I. C80-1 
c. Federal Specification WW-C-581E 

 Intermediate Metallic Conduit 

a. U.L. Standard UL-1242 
b. Federal Specification WW-C-581E 

 Electrical Metallic Tubing 

a. U.L. Standard UL-797 
b. A.N.S.I. C80-3 
c. Federal Specification WW-C-563 

 Flexible Steel Conduit 

a. U.L. Standard UL-1 

 Liquid Tight Flexible Conduit 

a. U.L. Standard UL-360 

 Non-Metallic Conduit 

a. U.L. Standard UL-651 
b. A.N.S.I. Standard F512 
c. N.E.M.A. Standard TC-2 
d. Federal Specifications GSA-FSS and W-C-1094-A 

 Wireways and Auxiliary Gutters 

a. U.L. Standard UL-870 

 Rigid Aluminum Conduit 

a. A.N.S.I. C80.5 

1.4. SUBMITTALS 

A. Provide manufacturer's catalog cuts of fittings. 
B. Where wireways and/or auxiliary gutters are employed full erection drawings must be submitted. Drawings to 

include plan views, elevations, size of wireways, type and quantity of conductors proposed to be installed 
therein, etc. 

C. Indicate duct banks or multi-trade coordinated shop drawings. 
D. Submit shop drawings or catalog descriptive data on boxes exceeding twenty-four (24")inches for any one 

dimension. 
E. Submit shop drawings or catalog descriptive for floor boxes and accessories. 

 - PRODUCTS 

2.1. RACEWAY TYPES 

A. Standard Threaded Rigid Steel Conduit. 
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 Rigid conduit heavy wall galvanized. 
 Threaded type fittings: "Erickson" couplings where threaded cannot be used. 

B. Intermediate Metallic Conduit 

 Light weight rigid steel conduit. 
 Threaded type fittings: "Erickson" couplings where threaded cannot be used. 

C. Electrical Metallic Tubing 

 Continuous, seamless tubing, galvanized or sheradized on the exterior, coated on the interior with a 
smooth hard finish of lacquer, varnish, or enamel. 

 Couplings and connectors: 

a. Indoor and two (2") inches in size and smaller, shall be steel set-screw type fittings. 
b. 2-1/2 inch size and larger must employ steel compression gland fittings. 
c. Outdoor shall be raintight steel compression gland fittings. 

 Indent type fittings shall not be used. 
 All connectors shall have insulated throat. 
 Where installed in slab or concrete work, provide approved concrete tight fittings. 

D. Flexible Steel Conduit 

 Single strip, continuous, flexible interlocked, double-wrapped steel, galvanized inside and outside, 
forming smooth internal wiring channel. 

 Maximum length: (six 6) feet. 
 Each section of raceway must contain an equipment grounding wire bonded at each end and sized as 

required. Provide connectors with insulating bushings. 
 Steel squeeze-type or steel set screw type fittings. 

E. Liquid Tight Flexible Electrical Conduit 

 Same as flexible steel conduit except with tough, insert water-tight plastic outer jacket. 
 Cast malleable iron body and gland nut, cadmium plated with one-piece brass grounding bushings which 

thread to interior of conduit. Spiral molded vinyl sealing ring between gland nut and bushing and nylon 
insulated throat. 

F. Non-Metallic Raceway 

 Composed of polyvinyl chloride suitable for 90 degrees C. Provide rigid polyvinyl chloride (PVC) type 
EPC 40 heavy wall plastic conduit meeting current NEMA Standard TC-2.  Conduit shall be listed UL 
651 for underground and exposed use. 

 Raceway, fittings, and cement must be produced by the same manufacturer who must have had a 
minimum of ten (10) years experience in manufacturing the products. 

 Materials must have a tensile strength of 7,000-7,200 psi at 73.4 degrees F., flexural strength of 12,000 
psi and compressive strength of 9,000 psi. 

 All joints shall be solvent cemented in accordance with the recommendations of the manufacturer. 

G. Wireways and Auxiliary Gutters 

 Painted steel or galvanized steel. 
 Of sizes and shapes indicated on the Drawings and as required. 
 Provide all necessary elbows, tees, connectors, adapters, etc. 
 Wire retainers not less than twelve (12") inches on center. 

2.2. LOCKNUTS AND BUSHINGS 

A. Locknuts shall be steel. Die cast locknuts shall not be used. 
B. All bushings shall be insulated. Use nylon insulated metallic bushings for sizes 1" and larger. Plastic bushings 

may be used in 1/2" and 3/4" sizes. 

2.3. OUTLET BOXES 

A. General 

 Recessed wall boxes shall be 2-1/2" deep. 
 Surface-mounted wall boxes shall be 1-1/2” or 2-1/2" deep as required. 
 Lighting Fixture Box 

a. Four (4") inch octagon with 3/8" fixture stud. 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 114 of 266



Chiller Replacment for Eisenhower  
Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

RACEWAYS AND BOXES  260533-3 

 

b. For suspended ceiling work, four (4") inch octagon with removable backplate where required, 
and two (2) parallel bars for securing to the cross-furring channels and extend flexible conduit 
to each fixture. 

 Plug any open knockouts not utilized. 

B. Cast Type Conduit Boxes, Outlet Bodies and Fittings 

 Use Ferrous Alloy boxes and conduit bodies with Rigid Steel or IMC. 
 Use Ferrous Alloy or cast aluminum boxes and conduit bodies with Electrical Metallic Tubing. 
 Covers: Cast or sheet metal unless otherwise required. 
 Tapered threads for hubs. 

C. Drawn Steel Boxes 

 Use for all interior exposed devices (where not required or indicated to be cast type). 
 Drawn construction, minimum 0.625” thick galvanized steel. 
 Raised ground connection. 
 Provide with raised, drawn galvanized steel covers. 

D. Welded Steel Boxes 

 May be used for recessed devices only, or as a junction box where located above ceiling or on walls 
where same is located above 6’-0” A.F.F. 

 Minimum 1/16” thick steel construction. 

E. Weatherproof Boxes 

 Use for all exterior exposed devices. 
 Cast aluminum construction. 
 Internal hub threads. 
 NEMA 3R listed. 

2.4. JUNCTION AND PULL BOXES 

A. Outlet boxes as listed above may be used as junction boxes where provided as a 2-gang box minimum. 
B. Steel Boxes 

 No. 12 USS gauge sheet steel for boxes with maximum side less than forty (40") inches, and maximum 
area not exceeding 1,000 square inches; riveted or welded 3/4 inch flanges at exterior corners. 

 No. 10 USS gauge sheet steel for boxes with maximum side forty (40") to sixty (60") inches, and 
maximum area 1,000 to 1,500 square inches; riveted or welded 3/4 inch flanges at exterior corners. 

 No. 10 USS gauge sheet steel riveted or welded to 1-1/2 by 1-1/2" by 1/4" welded angle iron framework 
for boxes with a maximum side exceeding sixty (60") inches and more than 1,500 square inches in area. 

 Covers 

a. Same gauge steel as box. 
b. Subdivided single covers so no section of cover exceeds fifty (50) pounds. 
c. Machine bolts, machine screws threaded into tapped holes, or sheet metal screws as required; 

maximum spacing twelve (12") inches. 

 Finish: Galvanized steel or paint with rust inhibiting primer and ANSI No. 61 light gray finish coat. 
 Where size of box is not indicated, size to permit pulling, racking and splicing of cables. 
 For Boxes over 600 Volts 

a. Provide insulated cable supports and removable steel barriers to isolate each feeder. Stencil 
cable voltage class in red letters on the front cover of the box. 

b. Braze a ground connector suitable for copper cables to the inside of the box. 

C. Exterior Pull / Junction boxes 

 NEMA 3R or 4X rated. 
 Stainless steel or reinforced non-metallic construction. 

 - EXECUTION 

3.1. APPLICATION OF RACEWAYS 

A. The following applications must be adhered to except as otherwise required by Code.  Raceways not conforming 
to this listing must be removed by the Contractor and replaced with the specified material at the Contractor’s 
expense. 
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 Rigid Steel - Application: Where exposed to mechanical injury, where specifically required, exterior 
exposed locations, and where required by codes and for all circuits in excess of 600 volts. 

 I.M.C. - Application: Same as standard threaded rigid steel conduit. 
 E.M.T. - Applications: Use in every instance except where another material is specified. EMT shall not 

be used underground or in slab on grade. 
 Flexible Steel - Applications: Use in dry areas for connections to lighting fixtures in hung ceilings, 

connections to equipment installed in removable panels of hung ceilings at bus duct takeoffs, at all 
transformer or equipment raceway connections where sound and vibration isolation is required. 

 Liquid-Tight Flexible Conduit - Applications: Use in areas subject to moisture where flexible steel is 
unacceptable at connections to all motors, and all raised floor areas. 

 Non-Metallic Conduit - Application: Schedule 40 - Where specifically indicated on the drawings and for 
raceways in slab or below grade. All bends shall be made with steel elbows and wrapped unless the 
bend is encased in concrete. 

 Wireways and Auxiliary Gutters - Application: Where indicated on the Drawings and as otherwise 
specifically approved. 

3.2. RACEWAY SYSTEMS IN GENERAL 

A. Provide raceways for all wiring systems, including security, data transmission, paging, low voltage et. al. Where 
non-metallic raceways are utilized, provide sizes as required with the grounding conductor considered as an 
insulated additional conductor. Wiring of each type and system must be kept independent and installed in 
separate raceways – including, but not limited to: 

 Wiring of different voltages (480/277V vs. 208/120V) 
 Emergency / Normal Wiring (except as permitted by NEC 700) 

B. Install capped bushings on raceways as soon as installed and remove only when wires are pulled. Securely tie 
embedded raceway in place prior to embedment. Lay out the work in advance to avoid excessive concentrations 
of multiple raceway runs. 

C. Locate raceways so that the strength of structural members is unaffected and they do not conflict with the 
services of other trades. Install one (1") inch or larger raceways, in or through structural members (beams, slabs, 
etc.) only when and in the manner accepted by the Architect/Engineer. Draw up couplings and fittings full and 
tight. 

D. Install no conduits or other raceways sized smaller than permitted in applicable NEC Tables.  Where conduit 
sizes shown on drawings are smaller than permitted by code, Contractor shall include cost for proper size 
conduit in his base bid.  In no case reduce conduit sizes indicated on drawings or specified without written 
approval of Architect-Engineer.  Minimum conduit size shall be 3/4”. 

E. Above-grade raceways to comply with the following: 

 Install raceways concealed except at surface cabinets and for motor and equipment connection in 
electrical and mechanical rooms. Install a minimum of six (6") inches from flues, steam pipes, or other 
heated lines. Provide flashing and counter-flashing for waterproofing of raceways, outlets, fittings, etc., 
which penetrate the roof. Route exposed raceways parallel or perpendicular to building lines with right-
angle turns and symmetrical bends. Run concealed raceways in a direct line and, where possible, with 
long sweep bends and offsets. Provide sleeves in forms for new concrete walls, floor slabs, and partitions 
for passage of raceways. Waterproof sleeved raceways where required. 

 Raceways shall not be run on roofs or exposed on the outside of the buildings unless specifically noted 
as exposed on the drawings or approved by the Architect/Engineer. 

 Provide raceway expansion joints for exposed and concealed raceways with necessary bonding 
conductor at building expansion joints and between buildings or structures and where required to 
compensate for raceway or building thermal expansion and contraction. Provide expansion fittings every 
200 feet on outdoor conduit. 

 Provide one (1) empty 3/4 inch raceway for each three (3) spare unused poles or spaces of each flush-
mounted panelboard. Terminate empty 3/4 inch conduit in a junction box, which after completion, is 
accessible to facilitate future branch circuit extension.  

 Provide raceway installation (with appropriate seal-offs, explosion-proof fittings, etc.) in special 
occupancy area, as required. Provide conduit seal-offs where portions of an interior raceway system 
pass through walls, ceiling, or floors which separate adjacent rooms having substantially different 
maintained temperatures, as in refrigeration or cold storage rooms.  

 Provide pull string in spare or empty raceways. Allow five (5) feet of slack at each end and in each pull 
box. Tie each end of the string to a washer or equivalent that does not fit into the conduit. Tag both ends 
of string denoting opposite end termination location. 

F. Below Grade 

 Below grade raceways to comply to the following: 
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a. Do not penetrate waterproof membranes unless proper seal is provided. 

 Protect steel raceway in earth or fill with two (2) coats of asphalt base paint. Touch up abrasions and 
wrench marks after conduit is in place. 

 In lieu of the above, protect steel raceways with a minimum of ten (10) mil tape approved for the purpose 
and overlapped a minimum of one-half tape width to provide a minimum twenty (20) mil thickness. 

G. No raceway may be installed in a concrete slab or members except with the permission of the Structural 
Engineer and with the written consent of the Owner. 

 Conduits embedded in structural concrete slabs shall have an outside diameter less than one third of 
the thickness of the concrete slab and shall be installed entirely within the center one third of the concrete 
slab.  

 Raceways embedded in concrete slabs shall be spaced not less than eight (8") inches on centers and 
as widely spaced as possible where they converge at panels or junction boxes. 

 In no case will installation of raceways be permitted to interfere with the proper placement of principal 
reinforcement.  

 Raceways running parallel to slab supports, such as beams, columns, and structural walls, shall be 
installed not less than twelve (12") inches from such supporting elements. 

 To prevent displacement during concrete pour of lift slab, saddle supports for conduit, outlet boxes, 
junction boxes, inserts, etc., shall be secured with suitable adhesives. 

H. Non-metallic raceway installation shall conform to the following: 

 All joints are to be made by the solvent cementing method using the material recommended by the 
raceway manufacturer. To insure good joints, components shall be cleaned prior to assembly.  

 Raceway cut-offs shall be square and made by handsaw or other approved means which does not 
deform the conduit. Raceway shall be reamed prior to solvent cementing to couplings, adapters, or 
fittings. 

 Electrical devices which are served by PVC raceways shall be grounded by means of a ground wire 
pulled in the raceway. 

 Bends shall be made by methods that do not deform or damage the conduit. The radii of field bends 
shall not be less than those established by the N.E.C. 

 Raceway expansion fittings shall be provided where necessary. The position of the expansion fitting shall 
be adjusted proportional to the temperature at installation. 

 Raceway supports shall be installed, in such a manner, to allow the PVC conduit to slide through the 
supports as the temperature changes. 

 Elbows must be galvanized rigid steel, intermediate metallic conduit or concrete encased. Plastic conduit 
may only be used for exterior underground applications or circuits beneath slabs on grade.  Provide 
galvanized rigid steel (GRS) radius bends and risers as conduits rise above grade or above floor slab. 

 Provide exterior underground conduit with metal detection strip. 
 Provide matching plastic fittings.  Fittings shall meet the same standards and specifications as the 

conduit on which it is installed. 
 Joining and bending of conduit and installation of fittings shall be done only by methods recommended. 
 Provide conduit support spacing as recommended for the highest ambient temperature expected. 
 Provide interlocking conduit spacers for multiple runs of underground conduits installed in same trench. 
 Provide expansion couplings on long runs regardless of ambient temperatures.  Determine amount of 
conduit expansion and contraction from published charts or tables. 
 Test workmanship by conducting a low-pressure air (3.0-5.0 psi) test after system is installed and 
cemented joints are set.  Plug and block ends to prevent movement prior to pressurization.  Check for 
leaks at all joints with a soap solution.  Even low-pressure air can cause high thrust loads and caution 
must be observed.  The test shall be observed by the architect, engineer or owner’s representative, prior 
to backfill.  All below grade conduit that could potentially drain water into electrical equipment (ie. Main 
electrical service located in basement below utility transformer) must be watertight.     

I. Raceways in hung ceiling shall be run on and secured to slab or primary structural members of ceiling, not to 
lathing channels or T-bars, Z-bars, or other elements which are the direct supports of the ceiling panels. Secure 
conduit firmly to steel by clips and fittings designed for that purpose. Install as high as possible, but not less 
than 1'-0" above hung ceilings.  

J. Exposed raceways shall be run parallel or at right angles with building lines. 
K. Clear raceway of all obstructions and dirt prior to pulling in wires or cables. This shall be done with ball mandrel 

(diameter approximately 85% of conduit inside diameter) followed by close fitting wire brush and wad of felt, or 
similar material. This assembly may be pulled in together with, but ahead of, the cable being installed. All empty 
raceways shall be similarly cleaned. Clear any raceway which rejects ball mandrel. 
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3.3. OUTLET BOXES 

A. Fit outlet boxes in finished ceilings or walls with appropriate covers, set flush with the finished surface. Where 
more than one switch or device is located at one point, use gang boxes and covers unless otherwise indicated. 
Sectional switch boxes or utility boxes will not be permitted. Provide Series "GW" (Steel City) tile box, or as 
accepted, or a four (4") inch square box with tile ring in masonry walls, which will not be plastered or furred. 
Where drywall material is utilized, provide plaster ring. 

 Provide outlet boxes of the type and size suitable for the specific application. 
 Where outlet boxes contain two (2) or more 277 volt devices, or where devices occur of different applied 

voltages, or where normal and emergency devices occur in same box, provide suitable barrier. 
 Install all wall mounted switch and receptacle boxes with bracing between two adjacent studs where rigid 

conduit is not used for circuiting.  Box and receptacle shall not deflect on operation or insertion of plugs. 

B. Install boxes and covers for wiring devices so that the wiring devices will be installed with a vertical orientation 
unless otherwise noted on the drawings. 

C. The exact location of outlets and equipment is governed by structural conditions and obstructions, or other 
equipment items. When necessary, relocate outlets so that when fixtures or equipment are installed, they will 
be symmetrically located according to the room layout and will not interfere with other work or equipment. Verify 
final location of outlets, panels equipment, etc., with Architect. 

D. Back-to-back outlets in the same wall, or "thru-wall" type boxes not permitted. Provide twelve (12") inch 
(minimum) spacing for outlets shown on opposite sides of a common wall to minimize sound transmission.  

E. Provide twenty four (24") inch (minimum) horizontal spacing for outlets shown on opposite sides of a fire rated 
wall. 

 Provide listed fire putty pads around the each box to maintain fire rating, where aggregate area of boxes 
in wall exceeds maximum per code. 

F. Install top of switch outlet boxes 48” above floor unless otherwise called for or required by wainscot, counter, 
etc.  Install bottom of receptacle outlet boxes 16” above floor unless otherwise called for on drawings. 

 Adjust mounting heights to nearest masonry joint for minimum cutting in case of flush outlets. 

3.4. JUNCTION AND PULL BOXES 

A. Provide junction and pull boxes as indicated on the drawings and as required for the complete installation of the 
various electrical systems, and to facilitate proper pulling of wires and cables. 

 J-boxes and pull boxes shall be sized per electrical code minimum. 
 Boxes on empty conduit systems shall be sized as if containing conductors of #4 AWG. 
 Wiring systems required to have separate/independent raceways (See Section 3.2 above) shall also be 

provided with separate junction and pull boxes.  These wiring systems may occupy the same outlet box 
only if a divider is installed between the wiring that is listed for this purpose. 

B. Pull Box Spacing 

 Provide pull boxes so no individual conduit run contains more than the equivalent of four (4) quarter 
bends (360 degrees total). 

 Conduit Sizes 1-1/4" and Larger. 

a. Provide boxes to prevent cable or wire from being excessively twisted, stretched, or flexed 
during installation. 

b. Provide boxes for medium voltage cables so that maximum pulling tensions do not exceed 
cable manufacturer's recommendations. 

c. Provide support racks for boxes with multiple sets of conductors do not rest on any metal work 
inside box. 

 Conduit Sizes one (1") inch and smaller, low voltage wire and cable (maximum distances) 

a. 200 feet straight runs. 
b. 150 feet runs with one 90 degree bend or equivalent. 
c. 125 feet runs with two 90 degree bends or equivalent. 
d. 100 feet runs with three or four 90 degree bends or equivalent. 
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SECTION 260553 – ELECTRICAL IDENTIFICATION 
260553 ELECTRICAL IDENTIFICATION 

 - GENERAL 

1.1. RELATED DOCUMENTS 

A. Reference Section 260010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. DESCRIPTION OF WORK 

A. A. Provide identification on all equipment, raceways, boxes and conductors. 

 - PRODUCTS 

2.1. NAMEPLATES 

A. Nameplates shall be lamacoid plates with engraved upper-case letters and beveled edges. 

 Stamped or embossed metal tags are not considered acceptable for this purpose. 

B. Color: 

 Normal-power equipment shall have white nameplates with black letters, enclosed by a black border. 
 Equipment fed from the emergency electrical system, or otherwise designated on the plans for 

emergency use, shall have red nameplates with white letters, enclosed by a white border. 
 Equipment designated as clean/isolated ground power shall have orange nameplates with black letters, 

enclosed by black border. 
 Nameplates for short circuit ratings and calculations shall be yellow with black letters, enclosed by black 

border. 

C. All nameplates shall be engraved and must be secured with rivets, brass or cadmium plate screws. The use of 
Dymo tape or the like is unacceptable. 

D. Nameplate inscriptions shall bear the name and number of equipment to which they are attached as indicated 
on the Drawings. The engineer reserves the right to make modifications in the inscriptions as necessary. 

 Inscription letters shall be 1/2” in size. 

2.2. CABLE TAGS AND WIRE IDENTIFICATION LABELS 

A. Cable tags shall be flameproof secured with nylon ties. 
B. Wire markers shall be preprinted cloth tape type or approved equivalent. 

2.3. IDENTIFICATION LABELS 

A. Acceptable Manufacturers 

 W.H. Brady Company (Style A) 
 Thomas & Betts Company (T&B), Style A. 
 Seaton 

B. Plasticized Cloth 

 Non-conductive. 
 Waterproof. 
 Capable of withstanding continuous temperatures of 235 degrees F and intermittent temperatures to 300 

degrees F. 
 Overcoating for protection against oil, solvents, chemicals, moisture, abrasion and dirt. 

C. Heavy, thermo-resistant industrial grade adhesive, for adhesion of label to any surface without curling, peeling 
or falling off. 

D. Label Designations, Nominal System Voltages Applied to the covers of all medium and low voltage pull, splice 
and junction boxes. 

E. Machine printed. 

 Letters shall be 3/8” in size. 

 - EXECUTION 

3.1. INSTALLATION 

A. Service Entrance Equipment 
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 Where electrical equipment (switchboard, panelboard, disconnect switch, etc.) is installed as service 
entrance equipment, contractor shall furnish and install a nameplate listing the following: 

a. Equipment Short-Circuit Current Rating in amperes (RMS SYM), as indicated on the drawings. 
b. Whether or not the equipment is fully or series-rated. 
c. Available Fault Current in amperes. Contractor shall perform available fault current calculation 

(as outlined in Section 260011) to obtain available fault at Service Equipment. 
d. Date fault current calculations were performed. 

i. Example: 

  
 

B. Disconnect Switches. 

 Furnish and install a nameplate for each disconnect switch engraved with the equipment designation 
which the disconnect serves and the panel and circuit the switch is fed from. 

C. Disconnect Switches. 

 Furnish and install a nameplate for each disconnect switch engraved with the equipment designation 
which the disconnect serves. 

a. Example: 

  

 Nameplate shall be mounted at the top of the disconnect. 

D. Motor Controllers. 

 Furnish and install a nameplate for each motor controller or combination motor controller for both 
individual motor controllers and those in a motor control center. Engraving must indicate the motor served 
and the type of service (e.g., AC-8-1st floor supply, EF-2 electric closet exhaust.) 

E. Feeder Switches. 

 Furnish and install for each feeder switch including, but not limited to those in switchboards, switch and 
fuse panelboards, take-offs at bus ducts, motor control centers, multiple meter centers, etc., two (2) 
nameplates as follows:  

a. The first nameplate must be white background with red lettering. Engrave with the words 
"REPLACE ONLY WITH ______ FUSE." Engrave with proper fuse trade name and ampere 
rating (i.e. Bussman LPS-R 100). 

b. The second nameplate shall indicate the load served, the size and type of cable and raceway 
example: 

i. LP-4, LP-5, LP-6 
ii. 4#500 KCMILS-THW-CU-3-1/2"C 

F. Remote Smoke Detector Lamps and Test Stations. 

 Furnish and install a nameplate on each remote smoke detector lamp and/or test station. 
 Engraving must indicate the location of the device to which the lamp is connected, as approved by the 

Engineer. 

G. Switches. 

 Furnish and install an engraved nameplate for each switch, controlling loads that are not local to the 
switch. Engraving shall be as directed by the Engineer. 

H. Receptacles. 

 Furnish and install a clear typed label on each faceplate for each receptacle indicating panel and circuit. 

a. Example: 

EQUIPMENT FULLY-RATED AT 65,000 AMPERES RMS SYM 

AVAILABLE FAULT CURRENT: 45,203 AMPERES 

DATE CALCULATED: 2/24/2022 

AHU – 1 
FED FROM PANEL LP-1 – 32 
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 Label shall be mounted at the top of the faceplate. 

I. Pullboxes, Enclosures, and Cable Terminations. 

 Circuits rated over 40 Amp and all cables over 600V: 

a. Provide identification label with circuit numbers on enclosure cover. 
b. Furnish and install cable tags on each cable that enters a pullbox, enclosure, switchboard, and 

at terminations. Mark tags with type written inscription noting the load served, type and size of 
cable, and the overcurrent device protecting the cable. 

J. Branch circuits: 

 Provide identification label with panel and circuit numbers on enclosure cover. 
 Identify each circuit with wire markers when enclosure label and wire colors do not provide enough 

information to identify each circuit without tracing. 
 Provide feeders and branch circuit home runs with plasticized wire marker indicating circuit number and 

power source.  Provide feeders phase identification letter at each terminal point in addition to its circuit 
number. 

 4 square box covers hidden above lay-in ceilings may be marked with indelible ink marker in lieu of using 
printed labels. 

K. Fire Alarm Terminal Cabinets. 

 Furnish and install an approved nameplate on each fire alarm terminal cabinet. 
 Nameplates shall indicate floor and where multiple terminal cabinets are installed a prime designation 

for each cabinet (e.g. FATC-1A, FATC-1B). 
 Terminals shall be permanently identified in an approved manner. 
 Label all wiring. 

L. Warning Signs 

 Provide electrical equipment and accessible wiring enclosures operating at voltage above 240 volts with 
self-sticking polyester sign with wording and size conforming to ANSI Standard Z35.1-1964 and OSHA 
19.0.144iii(2) Specifications “Danger High Voltage” warning sign and voltage marker applied to front door 
or cover of device or enclosure.   

 Provide large equipment such as transformers and main distribution equipment with self-sticking 
polyester sign with wording and size conforming to ANSI Standard Z35.1-1964 and OSHA 19.0.144iii(2) 
Specifications indicating all electrical characteristics. 

M. Boxes 

 Provide identification labels for all low voltage and medium voltage pull, splice and junction boxes in 
main feeder and subfeeder runs, indicating nominal system voltage. 

 Apply labels after painting of boxes, conduits, and surrounding areas have been completed. 
 Clean surfaces before applying labels; clean aluminum surfaces with solvent wipe. 
 Apply labels on cover and minimum of one (1) fixed side; one (1) label visible from floor where boxes are 

Installed exposed. 

 

 

END OF SECTION 260553 

 

LP-1/32 
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SECTION 262726 – WIRING DEVICES 
262726 WIRING DEVICES 

 - GENERAL 

1.1. RELATED DOCUMENTS  

A. Reference Section 260010.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates. 
C. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings 

and instruction manuals that include labeling conditions. 

1.3. QUALITY ASSURANCE 

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

B. Comply with NFPA 70. 

 PRODUCTS 

2.1. GENERAL 

A. Manufacturers 

 Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' 
names are used in other Part 2 articles: 

a. Eaton Wiring Devices; (may be listed below and/or submitted as Eaton, Cooper, Arrow Hart, or 
Crouse-Hinds). 

b. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
c. Leviton Mfg. Company Inc. (Leviton). 
d. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 

 All devices shall be from the same manufacturer.   

B. Finishes 

 Color:  Wiring device catalog numbers in Section Text do not designate device color. 

a. Wiring Devices Connected to Normal Power System: Gray, unless otherwise indicated or 
required by NFPA 70 or device listing. 

i. Color shall be coordinated and verified with Architect and owner. 

b. Wiring Devices Connected to Emergency Power System:  Red. 
c. Isolated Ground Devices:  Orange. 
d. TVSS Devices:  Blue. 
e. Controlled Devices: Green. 

2.2. STRAIGHT BLADE RECEPTACLES 

A. General Requirements for Convenience Receptacles 

 Unless otherwise modified below, all receptacles shall comply with the following: 
 Commercial / Common Areas: 125 V, 20 A 
 Residential / Dwelling Unit Areas: 125 V, 15 A 
 Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498. 
 Multiple types of receptacles may be required of a single device (Ex.: a Hospital-Grade GFCI receptacle), 

as indicated on the plans and in the execution section below.  Where such a device is required, it shall 
meet the requirements of all applicable sections below. 

 Products:  Subject to compliance with requirements, provide one of the following: 

a. Refer to list of approved manufacturers in general section. 
b. Receptacle model/series(all manufacturers): 5361 (single), 5362 (duplex). 

B. GFCI Receptacles 

 Straight blade, feed or non-feed-through type. 
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 Include indicator light that is lighted when device is tripped. 
 Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; SGF20. 
b. Hubbell; GFRST20. 
c. Leviton; G5362. 
d. Pass & Seymour; 2097. 

 Where devices are shown labeled as GFI on drawings provide GFCI receptacle (feed-through devices 
are not acceptable unless otherwise noted, or with written permission from the engineer). 

a. Devices labeled as GFIP on the drawings may be protected as a feed-through device. 

C. Weather-Resistant Receptacles 

 Receptacles shall UL-listed as weather-resistant. 
 Receptacles shall be identified with an “WR” on the receptacle face. 
 Products: Refer to General Requirements for Convenience Receptacles.  WR receptacles shall be of 

same series. 

D. Hospital Grade Receptacles 

 Receptacles shall be readily identified as “Hospital Grade” by use of a green dot visible on the receptacle 
face. 

 General Convenience Receptacles:  Subject to compliance with requirements, provide one of the 
following: 

a. Refer to list of approved manufacturers in general section. 
b. Receptacle model/series (all manufacturers): 8310 (single), 8300 (duplex). 

 GFCI Receptacles:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; SGFH20. 
b. Hubbell; GFRST83. 
c. Leviton; GFNT2-HG. 
d. Pass & Seymour; 2097HG. 

2.3. WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

 Plate-Securing Screws:  Metal with head color to match plate finish. 
 Material for Finished Spaces:  0.035-inch-thick, satin-finished stainless steel. 
 Material for Unfinished Spaces:  Galvanized steel. 
 Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed and labeled for use 

in "wet locations." 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-resistant, die-cast 
aluminum with lockable in-use cover. 

C. Damp-Location, Damp Location Cover Plates:  NEMA 250, springl loaded and gasketed, die-cast aluminum. 
D. Emergency Devices 

 Coverplates for devices fed from emergency power shall be denoted as such with a device plate 
engraved with the word “EMERGENCY” in red capital letters. 

 EXECUTION 

3.1. INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted. 
B. Coordination with Other Trades: 

 Take steps to insure that devices and their boxes are protected.  Do not place wall finish materials over 
device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the 
boxes. 

 Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and 
other material that may contaminate the raceway system, conductors, and cables. 

 Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint 
is troweled flush with the face of the wall. 

 Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 
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 Do not strip insulation from conductors until just before they are spliced or terminated on devices. 
 Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or 

nicking of solid wire or cutting strands from stranded wire. 
 The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without 

pigtails. 
 Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted provided the outlet box is large enough. 

D. Receptacle Types: 

 The following receptacle types shall be furnished in lieu of “standard” 120V, 15 or 20 amp receptacles at 
all of the following locations, regardless of plan designation:  

a. Refer to the National Electrical Code (NEC), for definitions of all locations listed below. 

 GFCI Receptacles:  

a. Bathrooms / Locker Rooms 
b. Kitchens (unless circuit is provided with GFCI protection at the circuit breaker) 
c. Rooftops 
d. Outdoors 
e. Where located within 6’-0” of a sink. 
f. Garages, Service Bays, etc. 
g. Unfinished areas. 

 Weather-Resistant Receptacles:  

a. In all damp or wet locations. 

E. Device Installation: 

 Replace all devices that have been in temporary use during construction or that show signs that they 
were installed before building finishing operations were complete. 

 Keep each wiring device in its package or otherwise protected until it is time to connect conductors. 
 Do not remove surface protection, such as plastic film and smudge covers, until the last possible 

moment. 
 Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
 When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly 

clockwise, 2/3 to 3/4 of the way around terminal screw. 
 Use a torque screwdriver when a torque is recommended or required by the manufacturer. 
 When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG 

pigtails for device connections. 
 Tighten unused terminal screws on the device. 
 When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting 

screws in yokes, allowing metal-to-metal contact. 
 Wall plates shall not support wiring devices.  Provide wiring device with accessories as required to 
properly install devices and wall plates. 
 All devices shall be flush-mounted except as otherwise noted on the drawings. 
 Locations 

a. Comply with layout drawings for general location; contact Owner's Representative for questions 
about locations and mounting methods. 

b. Relocate outlets obviously placed in a location or manner not suitable to the room finish. 
c. Avoid placing outlets behind open doors. 
d. Align devices vertically and horizontally. Device plates shall be aligned vertically with tolerance 

of 1/16". All four edges of device plates shall be in contact with the wall surface. 

 Mounting Heights as indicated on the Drawings and according to ADA requirements. 
 Ganging of Switches - provide barriers between ganged 277 volt switches of different phases. 
 Power Outlets - install power outlets complete with back boxes, where installed in existing buildings or 
extensions of existing buildings. Coordinate phase connections for rotating equipment with connections 
in existing building. 
 Install device plates on all outlet boxes. Provide blank plates for all empty, spare and boxes for future 
devices. 
 Caulk around edges of outdoor device plates and boxes when rough wall surfaces prevent a raintight 
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seal. Use caulking material as approved by the Architect/Engineer. 
 Emergency/normal power devices and/or 277V/120V devices are not to occupy the same box.  Where 
same are shown on plans to be ganged, provide separate boxes immediately adjacent to each other. 

F. Receptacle Orientation: 

 Install ground pin of vertically mounted receptacles up. 

G. Device Plates:   

 Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard 
device plates do not fit flush or do not cover rough wall opening. 

 Provide matching blank wall plates to cover outlet or junction boxes intended for future devices. 
 Provide matching blank wall plates with 4 port knock outs at all telephone, data, and tele/data outlet 

locations.  Also provide with matching blankouts in each port. 
 Where wall plates for special devices are available only from manufacturer of device, provide designs 

and finishes equivalent to above specification. 
 Verify with Architect finish of any plate where it may be apparent a special finish or color should have 

been specified. 

H. Switches 

 Where switches are indicated to be installed near doors, corner walls, etc., mount same not less than 2 
inches and not more than 18 inches from trim. Verify exact locations with the Architect. 

 Carefully coordinate the location of switches to insure locations at the strike side of doors. 
 Furnish and install an engraved legend for each switch that controls exhaust fans, motors, equipment 

systems, etc., not located within sight of the controlling switch. 

I. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with 
grounding terminal of receptacles on top.  Group adjacent switches under single, multi-gang wall plates. 

J. Single-Station Smoke Detectors:  Where more than one smoke alarm is installed within a dwelling or suite, they 
shall be connected so that the operation of any smoke alarm causes the alarm in all smoke alarms to sound. 

3.2. IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 

 Receptacles:  Identify panelboard and circuit number from which served.  Use hot, stamped or engraved 
machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet 
boxes. 

3.3. FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

 Test Instruments:  Use instruments that comply with UL 1436. 

B. Tests for Convenience Receptacles: 

 Test for correct wire terminations (no open ground, neutral, or hot). 
 Test for correct polarity (no hot/ground reverse or hot/neutral reverse). 
 Verify GFCI devices are operating properly. 
 Using the test plug, verify that the device and its outlet box are securely mounted. 

 

 

END OF SECTION 262726 
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SECTION 262816 – ENCLOSED SWITCHES AND CIRCUIT BREAKERS 
262816 ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 260010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated. 
B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and 

attachments to other work. 

 Wiring Diagrams:  For power, signal, and control wiring. 

C. Field quality-control reports. 
D. Operation and maintenance data. 

1.3. QUALITY ASSURANCE 

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

B. Comply with NFPA 70. 

 - PRODUCTS 

2.1. DISCONNECT SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Eaton (Cutler-Hammer) 
 General Electric Company 
 Siemens 
 Square D 

B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, 
lockable handle with capability to accept three padlocks, and interlocked with cover in closed position. 

C. Accessories: 

 Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors. 
 Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper 

and aluminum neutral conductors. 
 Lugs:  Suitable for number, size, and conductor material. 
 Service-Rated Switches:  Labeled for use as service equipment. 

2.2. FUSIBLE SWITCHES 

A. Refer to disconnect switches for all requirements in addition to the following. 
B. Switches shall be furnished with clips or bolt pads to accommodate indicated fuses. 
C. Fuse holders shall be completely accessible from front of switch and fuses shall be installed so that the label 

may be easily read from the front and without removing the fuse. 
D. Accessories: 

 Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified. 

2.3. MOLDED-CASE CIRCUIT BREAKERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Eaton (Cutler-Hammer) 
 General Electric Company 
 Siemens 
 Square D 

B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply 
with available fault currents. 

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous 
magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A 
and larger. 
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D. Electronic Trip Circuit Breakers (where indicated on drawings or elsewhere in this specification):  Field-
replaceable rating plug, rms sensing, with the following field-adjustable settings: 

 Instantaneous trip. 
 Long- and short-time pickup levels. 
 Long- and short-time time adjustments. 
 Ground-fault pickup level, time delay, and I2t response. 

E. Features and Accessories (where called for or required): 

 Standard frame sizes, trip ratings, and number of poles. 
 Lugs:  Suitable for number, size, trip ratings, and conductor material. 
 Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; 

Type HID for feeding fluorescent and high-intensity discharge lighting circuits. 
 Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type with mechanical 

ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, internal 
memory, and shunt trip unit; and three-phase, zero-sequence current transformer/sensor. 

 Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact. 
 Auxiliary Contacts:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic circuit-breaker 

contacts, "b" contacts operate in reverse of circuit-breaker contacts. 

2.4. ENCLOSURES 

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with 
environmental conditions at installed location. 

 Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
 Outdoor Locations:  NEMA 250, Type 3R. 
 Kitchen and Wash-Down Areas:  NEMA 250, Type 4X, stainless steel. 
 Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4. 
 Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, Type 12. 

 EXECUTION 

3.1. INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise 
indicated. 

B. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration and Seismic 
Controls for Electrical Systems." 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking 
of moving parts from enclosures and components. 

D. Install fuses in fusible devices. 
E. Comply with NECA 1. 

3.2. IDENTIFICATION 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 

 Identify field-installed conductors, interconnecting wiring, and components; provide warning signs. 
 Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.3. FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
B. Acceptance Testing Preparation: 

 Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, 
feeder, and control circuit. 

 Test continuity of each circuit. 

C. Tests and Inspections: 

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

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

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections. 
E. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit 

breakers and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, 
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and observations after remedial action. 

 

 

END OF SECTION 262816 
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SECTION 262913 – ENCLOSED CONTROLLERS 
262913 ENCLOSED CONTROLLERS 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 260010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. SUBMITTALS 

A. Product Data:  For each type of enclosed controller. 
B. Shop Drawings:  For each enclosed controller.  Include dimensioned plans, elevations, sections, details, and 

required clearances and service spaces around controller enclosures. 

 Wiring Diagrams:  For power, signal, and control wiring. 

C. Field quality-control reports. 
D. Operation and maintenance data. 

1.3. QUALITY ASSURANCE 

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

B. Comply with NFPA 70. 

 - PRODUCTS 

2.1. MOTOR STARTERS 

A. Provide motor starters rated in accordance with NEMA and as specified and shown on plans. 

 Equivalents by: G.E., Cutler Hammer, or I.T.E. Siemens, Square D.  
 Install starters in locations as shown on plans, installation shall be in strict accordance with NEC, and 

manufacturer’s installation requirements. 

B. MAGNETIC MOTOR STARTERS 

 Provide 600 volt, 60 hertz AC across-the-line magnetic type rated in accordance with NEMA Standards 
and listed and labeled in accordance with UL Standard 508 Eleventh Edition. 

 Enclosures shall be NEMA type required by starter location and environment. 
 Starter shall have permanently affixed to inside of enclosure cover an easy to read wiring diagram, 

including alternate control variations and a warning sign indicating maximum current limiting fuse size 
that may be installed in disconnect switch which will limit fault current to starters withstand rating with 
100,000 RMS fault current available at disconnect switch. 

 Starter contacts shall be silver alloy double break replacement without removal of power wiring or starter 
from enclosure. 

 Provide starter with solid state type overload relays on all phases.  Overload thermal unit shall be one 
piece interchangeable construction. Overload relays shall provide phase loss and phase failure 
protection. Starter shall be inoperative with overload unit removed.  Starters shall not be furnished to 
Electrical Contractor with jumper straps in overload units. 

 Ampere rating for overload relays shall be selected by multiplying motor nameplate running amperes at 
connected voltage by .90 for motors with 1.0 service and by .95 for motors with 1.15 service factor.  Use 
resulting amperes to enter manufacturer’s overload selection tables.  Keep record of thermal unit number 
and current range. 

 Provide starter with internal wiring and control circuits prewired with only line, load, and external control 
circuit wiring connections required.  When starter voltage exceeds 120 volts, provide 120 volt control 
circuit transformer with two Dual Element Fuses in transformer primary and one fuse in the secondary. 

 Starter shall be suitable for addition of at least four electrical interlocks of any arrangement of normally 
open or closed contacts. 

 Provide starter with the following accessories: auxiliary contacts, pilot light, and H.O.A. switch. 
 Starter applications requiring disconnect switch at starter shall be combination type motor starters in lieu 
of separate devices. 

C. COMBINATION MAGNETIC MOTOR STARTERS 

 Provide 600 volt, 60 hertz AC across-the-line fusible or non-fusible as scheduled magnetic type rated in 
accordance with NEMA Standards and listed and labeled in accordance with UL Standard 508 Eleventh 
Edition. 
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 Starter NEMA enclosure type shall be type required for starter location and environment. 
 Combination starter shall be a factory assembled unit with internal wiring and control circuits prewired 

with only line, load, and external control circuit wiring connections required. 
 Where fusible CMS are called for fuse holders shall be high pressure suitable for use with dual element 

fuses or rejection type current limiting fuses where required. 
 Fuse holders shall be completely accessible from front of switch and fuses shall be installed so that the 

fuse type and size may be easily read from the front and without removing the fuse. 
 All fuse holders shall have rejection clips installed.  
 See plans for combination magnetic starters. 

D. MANUAL MOTOR CONTROL (1 HP Maximum) 

 Provide 300 volt, 60 cycle, AC manually operated motor starting switch meeting current NEMA Standards 
with proper NEMA enclosure required by starter location and environment. 

 Starter shall have heavy silver alloy contacts with quick-make, quick-break mechanism manually 
operated by toggle switch. 

 Thermal unit shall be melting alloy type, resettable, one-piece interchangeable construction. 
 Provide starter with all accessories such as pilot light, H.O.A. or two speed switches required to provide 

control sequence shown on drawings or specified.  Selector switches contact shall have same ampere 
rating as starter switch. 

 EXECUTION 

3.1. INSTALLATION 

A. Wall-Mounted Controllers:  Install enclosed controllers on walls with tops at uniform height, and with disconnect 
operating handles not higher than 79 inches above finished floor, unless otherwise indicated, and by bolting 
units to wall or mounting on lightweight structural-steel channels bolted to wall.  For controllers not at walls, 
provide freestanding racks complying with Division 26 Section "Hangers and Supports for Electrical Systems." 

B. Floor-Mounted Controllers:  Install enclosed controllers on 4-inch nominal-thickness concrete base.  

 Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel 
rods on 18-inch centers around the full perimeter of concrete base. 

 For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and 
anchor into structural concrete floor. 

 Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and 
directions furnished with items to be embedded. 

 Install anchor bolts to elevations required for proper attachment to supported equipment. 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking 
of moving parts from enclosures and components. 

D. Install fuses in each fusible-switch enclosed controller. 
E. Install fuses in control circuits if not factory installed.  Comply with requirements in Division 26 Section "Fuses." 
F. Install heaters in thermal overload relays.  Select heaters based on actual nameplate full-load amperes after 

motors have been installed. 
G. Comply with NECA 1. 

3.2. IDENTIFICATION 

A. Identify enclosed controllers, components, and control wiring.  Comply with requirements for identification 
specified in Division 26 Section "Identification for Electrical Systems." 

 Identify field-installed conductors, interconnecting wiring, and components; provide warning signs. 
 Label each enclosure with engraved nameplate. 
 Label each enclosure-mounted control and pilot device. 

3.3. CONTROL WIRING INSTALLATION 

A. Install wiring between enclosed controllers and remote devices[ and facility's central control system].  Comply 
with requirements in Division 26 Section "Control-Voltage Electrical Power Cables." 

B. Bundle, train, and support wiring in enclosures. 
C. Connect selector switches and other automatic-control selection devices where applicable. 

 Connect selector switches to bypass only those manual- and automatic-control devices that have no 
safety functions when switch is in manual-control position. 

 Connect selector switches with enclosed-controller circuit in both manual and automatic positions for 
safety-type control devices such as low- and high-pressure cutouts, high-temperature cutouts, and motor 
overload protectors. 
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3.4. FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
B. Acceptance Testing Preparation: 

 Test insulation resistance for each enclosed controller, component, connecting supply, feeder, and 
control circuit. 

 Test continuity of each circuit. 

C. Tests and Inspections: 

 Inspect controllers, wiring, components, connections, and equipment installation.  Test and adjust 
controllers, components, and equipment. 

 Test insulation resistance for each enclosed-controller element, component, connecting motor supply, 
feeder, and control circuits. 

 Test continuity of each circuit. 
 Verify that voltages at controller locations are within plus or minus 10 percent of motor nameplate rated 

voltages.  If outside this range for any motor, notify Architect before starting the motor(s). 
 Test each motor for proper phase rotation. 
 Perform each electrical test and visual and mechanical inspection stated in NETA Acceptance Testing 

Specification.  Certify compliance with test parameters. 
 Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, 

replace with new units and retest. 
 Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning 

controls and equipment. 

D. Enclosed controllers will be considered defective if they do not pass tests and inspections. 
E. Prepare test and inspection reports.  Include notation of deficiencies detected, remedial action taken, and 

observations after remedial action. 

3.5. ADJUSTING 

A. Set field-adjustable switches and overload-relay pickup and trip ranges. 
B. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable instantaneous trip 

elements.  Initially adjust to six times the motor nameplate full-load ampere ratings and attempt to start motors 
several times, allowing for motor cooldown between starts.  If tripping occurs on motor inrush, adjust settings in 
increments until motors start without tripping.  Do not exceed eight times the motor full-load amperes (or 11 
times for NEMA Premium Efficient motors if required).  Where these maximum settings do not allow starting of 
a motor, notify Architect before increasing settings. 

3.6. DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers. 

 

 

END OF SECTION 262913 
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SECTION 230010 – MECHANICAL PROVISIONS 
230010 MECHANICAL PROVISIONS 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. All contract documents including drawings, alternates, addenda and modifications and general provisions of 
the Contract, including General and Supplementary Conditions and all other Division Specification Sections, 
apply to work of this section.  All preceding and following sections of this specification division are applicable 
to the Mechanical Contractor, all sub-contractors, and all material suppliers. 

1.2. SCOPE OF WORK 

A. This DIVISION requires the furnishing and installing of complete functioning Mechanical systems, and each 
element thereof, as specified or indicated on Drawings or reasonably inferred, including every article, device 
or accessory reasonably necessary to facilitate each system's functioning as indicated by the design and the 
equipment specified.  Elements of the Work include materials, labor, supervision, supplies, equipment, 
transportation, and utilities. 

B. In case of an inconsistency between the Drawings and Specifications or within either document, the better 
quality or the greater quantity of work shall be provided in accordance with the Architect or Engineer’s 
interpretation. 

C. Refer to Architectural, Structural and Electrical Drawings and all other contract documents and to relevant 
equipment drawings and shop drawings to determine the extent of clear spaces and make all offsets required 
to clear equipment, beams and other structural members to facilitate concealing piping and ductwork in the 
manner anticipated in the design.   

1.3. SPECIFICATION FORM AND DEFINITIONS  

A. The Engineer indicated in these specifications is Pearson Kent McKinley Raaf Engineers LLC. 13300 W 98th 
Street, Lenexa, KS 66215, PHONE 913-492-2400, EMAIL  admin@pkmreng.com. 

B. Contractor, wherever used in these specifications, shall mean the Company that enters into contract with the 
Owner to perform this section of work. 

C. When a word, such as “proper”, “satisfactory”, “equivalent”, and “as directed”, is used, it requires the Architect-
Engineer’s review.   

D. "PROVIDE" means to supply, purchase, transport, place, erect, connect, test, and turn over to Owner, 
complete and ready for regular operation, the particular Work referred to. 

E. "INSTALL" means to join, unite, fasten, link, attach, set up, or otherwise connect together before testing and 
turning over to Owner, complete and ready for regular operation, the particular Work referred to. 

F. "FURNISH" means to supply all materials, labor, equipment, testing apparatus, controls, tests, accessories, 
and all other items customarily required for the proper and complete application for the particular Work 
referred to. 

G. "WIRING" means the inclusion of all raceways, fittings, conductors, connectors, tape, junction and outlet 
boxes, connections, splices, and all other items necessary and/or required in connection with such Work. 

H. "CONDUIT" means the inclusion of all fittings, hangers, supports, sleeves, etc. 
I. "AS DIRECTED" means as directed by the Architect/Engineer, or his representative. 
J. "CONCEALED" means embedded in masonry or other construction, installed behind wall furring or within 

double partitions, or installed above hung ceilings. 

1.4. QUALIFICATIONS 

A. The contractors responsible for work under this section shall have completed a job of similar scope and 
magnitude within the last 3 years.  The contractors shall employ an experienced, competent and adequate 
work force licensed in their specific trade and properly supervised at all times.  Unlicensed workers and 
general laborers shall be adequately supervised to insure competent and quality work and workmanship 
required by this contract and all other regulations, codes and practices.  At all times the contractors shall 
comply with all applicable local, state and federal guidelines, practices and regulations.  Contractor may be 
required to submit a statement of qualifications upon request before any final approval and selection.  Failure 
to be able to comply with these requirements is suitable reason for rejection of a bid.  

1.5. LOCAL CONDITIONS 

A. The contractor shall visit the site and determine the existing local conditions affecting the work required.  
Failure to determine site conditions or nature of existing or new construction will not be considered a basis for 
granting additional compensation. 

1.6. CONTRACT CHANGES 

A. Changes or deviations from the contract documents; including those for extra or additional work must be 
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submitted in writing for review of Architect-Engineer.  No verbal change orders will be recognized.    

1.7. LOCATIONS AND INTERFERENCES 

A. Locations of equipment, piping and other mechanical work are indicated diagrammatically by the mechanical 
drawings.  The Contractor shall determine the exact locations on site, subject to structural conditions, work of 
other Contractors, and access requirements for installation and maintenance to approval of 
Architect-Engineer.  Provide additional piping and ductwork offsets as required at no additional cost. 

B. Study and become familiar with the contract drawings of other trades and in particular the general construction 
plans and details in order to obtain necessary information for figuring installation.  Cooperate with other 
contractors and install work in such a way as to avoid interference with their work.  Minor deviations, not 
affecting design characteristics, performance or space limitation may be permitted if reviewed prior to 
installation by Architect-Engineer. 

C. Any pipe, ductwork, equipment, apparatus, appliance or other item interfering with proper placement of other 
work as indicated on drawings, specified, or required, shall be removed, relocated and reconnected without 
extra cost.  Damage to other work caused by this Contractor, the Subcontractor, or workers shall be restored 
as specified for new work. 

D. Do not scale mechanical and electrical drawings for dimensions.  Contractor shall accurately layout work from 
the dimensions indicted on the Architectural drawings unless they are found to be in error. 

1.8. PERFORMANCE 

A. Final acceptance of work shall be subject to the condition that all systems, equipment, apparatus and 
appliances operate satisfactorily as designed and intended.  Work shall include required adjustment of 
systems and control equipment installed under this specification division. 

B. The Contractor warrants to the Owner and Architect-Engineer the quality of materials, equipment, 
workmanship and operation of equipment provided under this specification division for a period of one year 
from and after completion of building and acceptance of mechanical systems by Owner. 

1.9. WARRANTY 

A. The Contractor warrants to the Owner and Architect-Engineer that upon notice from them within a one year 
warranty period following date of acceptance, that all defects that have appeared in materials and/or 
workmanship, will be promptly corrected to original condition required by contract documents at Contractor’s 
expense. 

B. Warranty for all equipment shall take effect from the date of substantial completion regardless of the date 
equipment was installed.   

C. The above warranty shall not supersede any separately stated warranty or other requirements required by law 
or by these specifications. 

1.10. ALTERNATES 

A. Refer to General Requirements for descriptions of any alternates that may be included. 

1.11. MATERIALS, EQUIPMENT AND SUBSTITUTIONS 

A. The intent of these specifications is to allow ample opportunity for Contractor to use his ingenuity and abilities 
to perform the work to his and the Owner’s best advantage, and to permit maximum competition in bidding on 
standards of materials and equipment required. 

B. Material and equipment installed under this contract shall be first class quality, new, unused and without 
damage. 

C. In general, these specifications identify required materials and equipment by naming one or more 
manufacturer’s brand, model, catalog number and/or other identification.  The first named manufacturer or 
product is used as the basis for design; other manufacturers named must furnish products consistent with 
specifications of first named product as determined by Engineer.  Base bid proposal shall be based only on 
materials and equipment by manufacturers named, except as hereinafter provided. 

D. Where materials or equipment are described but not named, provide required items of first quality, adequate 
in every respect for intended use.  Such items shall be submitted to Architect-Engineer for review prior to 
procurement. 

E. Materials and equipment proposed for substitutions shall be equal to or superior to that specified in 
construction, efficiency, utility, aesthetic design, and color as determined by Architect-Engineer whose 
decision shall be final and without further recourse.  Physical size of substitute brand shall be no larger than 
space provided including allowances for access for installation and maintenance.  Requests must be 
accompanied by two copies of complete descriptive and technical data including manufacturer’s name, model 
and catalog number, photographs or cuts, physical dimensions, operating characteristics and any other 
information needed for comparison.   

F. If the Contractor wishes to incorporate products other than those named in the Base Bid Specifications they 
shall submit a request for approval of equivalency in writing no later than (10) ten calendar days prior to bid 
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date.  Substitutions after this may be refused at Engineers option.  Equivalents will ONLY be considered 
approved when listed by addendum.  

G. In proposing a substitution prior to or subsequent to receipt of bids, include in such bid the cost of altering 
other elements of this project, including adjustments in mechanical or electrical service requirements 
necessary to accommodate such substitution. 

H. Within 10 working days after bids are received, the apparent low bidder shall submit to the Architect-Engineer 
for approval, three copies of a list of all major items of equipment they intend to provide.  Within 30 working 
days after award of Contract, Contractor shall submit shop drawings for equipment and materials to be 
incorporated in work, for Architect-Engineer review.  Where 30-day limit is insufficient for preparation of 
detailed shop drawings on major equipment or assemblies, Contractor shall submit manufacturer’s descriptive 
catalog data and indicate date such detailed shop drawings will be submitted along with manufacturer’s 
certification that order was placed within 30 working day limit. 

1.12. ELECTRONIC PLAN FILES 

A. Electronic files of the contract documents may be available from the Engineer to successful bidders and 
manufacturers for a fee of $50 per sheet, $100 minimum and $25 email/shipping charge.  A release of liability 
form will be required along with payment prior to release of files. 

1.13. TEMPORARY USE OF PERMANENT HVAC UNITS 

A. If the Contractor elects to use permanent equipment for temporary conditioning only that permanent 
equipment associated with the heating system shall be allowed for use as space conditioning during the 
construction period.  The Mechanical Contractor shall take full responsibility for all permanent equipment used 
for temporary conditioning during the construction period and shall provide a total of two years warranty 
covering all parts and labor on all permanent equipment utilized for temporary conditioning.  This warranty 
shall cover all piping, fittings, valves, pipe and equipment insulation, pumps, boilers, chillers, condensing units, 
cooling towers, air handling units, exhaust and relief air fans, ductwork, ductwork insulation, diffusers, 
temperature controls, all electric motors, starters, disconnect switches, fuses, wire and conduit.  This warranty 
shall cover all required maintenance on the system with the exception of filter changes, and shall start on the 
date shown on the final completion certificate. 

B. CAUTION:  The Contractor is being warned that the Architect-Engineer will not accept dirty equipment caused 
by construction contamination. 

1.14. OPENINGS, ACCESS PANELS AND SLEEVES 

A. This Contractor shall include the installation of all boxes, access panels and sleeves for openings required to 
install this work, except structural openings incorporated in the structural drawings.  Sleeves shall be installed 
for all pipes passing through structural slabs and walls.  Contractor shall set and verify the location of sleeves 
that pass through beams, as shown on structural plans. All floor and wall penetrations shall be sealed to meet 
fire-rating requirements. 

B. All penetrations through interior or exterior and rated or non-rated walls and floors shall be appropriately 
sealed prevent entry and movement of rodents and insects.  Contractor shall coordinate their work with all 
other trades. 

1.15. ARCHITECTURAL VERIFICATION AND RELATED DOCUMENTS 

A. Contractor shall consult all Architectural Drawings and specifications in their entirety incorporating and 
certifying all millwork, furniture, and equipment rough-in including utility characteristics such as voltage, phase, 
amperage, pipe sizes, duct sizes, including height, location and orientation.  Shop drawings incorporating 
these requirements should be submitted to the Architect for approval prior to installation or rough in. 

1.16. EXTENT OF CONTRACT WORK 

A. Provide mechanical systems indicated on drawings, specified or reasonably implied.  Provide every device 
and accessory necessary for proper operation and completion of mechanical systems.  In no case will claims 
for “Extra Work” be allowed for work about which Contractor could have been informed before bids were 
taken. 

B. Electrical work required to install and control mechanical equipment, which is not shown on plans or specified 
under Division 26, shall be included in Contractor’s base bid proposal.  Mechanical systems and components 
are to be installed as a complete system, including all miscellaneous interlock (low voltage and minor line 
voltage power wiring such as control motors, limit switches, relays, etc), control wiring, safeties.  Coordinate 
interlock to other systems such as fire alarm that interlock to mechanical systems and insure that provisions 
are made in equipment for connection of these systems.  Coordinate with all other trades for specific needs 
and requirements based on submitted systems. 

C. Contractor shall become familiar with equipment provided by other contractors that require mechanical 
connections and controls. 

D. All automatic temperature control devices shall be mounted as indicated in automatic temperature control 
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section of specifications. 
E. The cost of larger wiring, conduit, control and protective devices resulting from installation of equipment which 

was not used for basis of design as outlined in specifications shall be paid for by Mechanical Contractor at no 
cost to Owner or Architect-Engineer. 

F. Contractor shall be responsible for providing supervision to Electrical Contractor to insure that required 
connections, interlocking and interconnection of mechanical and electrical equipment are made to attain 
intended control sequences and system operation. 

G. Furnish four complete sets of electrical wiring diagrams to Architect-Engineer to be included in the 
maintenance manuals and three complete sets to Electrical Contractor.  Diagrams shall show factory and field 
wiring of components and controls.  Control devices and field wiring to be provided by Electrical Contractor 
shall be clearly indicated by notation and drawing symbols on wiring diagrams. 

H. Contractor shall obtain complete electrical data on mechanical shop drawings and shall list this data on an 
approved form that shall be presented monthly or on request, to Electrical Contractor.  Data shall be complete 
with wiring diagrams received to date and shall contain necessary data on electrical components of 
mechanical equipment such as HP, voltage, amperes, watts, locked rotor current to allow Electrical Contractor 
to order electrical equipment required in his contract. 

1.17. WORK NOT INCLUDED IN CONTRACT 

A. Consult Division 26 of specifications for work to be provided by Electrical Contractor in conjunction with 
installation of mechanical equipment. 

1.18. CODES, RULES AND REGULATIONS 

A. Provide Work in accordance with applicable codes, rules and regulations of Local and State, Federal 
Governments and other authorities having lawful jurisdiction.   

B. Conform to latest editions and supplements of following codes, standards or recommended practices. 
C. BUILDING CODES: 

 International Codes (Latest adopted version of applicable codes) 

D. SAFETY CODES: 

 National Electrical Safety Code Handbook H30 - National Bureau of Standards. 
 Occupational Safety and Health Standard (OSHA) - Department of Labor. 

E. NATIONAL FIRE CODES: 

 NFPA No. 54  National Fuel Gas Code 
 NFPA No. 70  National Electrical Code 
 NFPA No. 89M  Clearances, Heat Producing Appliances  
 NFPA No. 90A  Air Conditioning and Ventilating Systems 
 NFPA No. 91  Standard for Exhaust Systems 
 NFPA No. 101  Life Safety Code 
 NFPA No. 204 Standard for Smoke and Heat Venting 

F. UNDERWRITERS LABORATORIES INC: 

 All materials, equipment and component parts of equipment shall bear UL labels whenever such 
devices are listed by UL. 

G. MISCELLANEOUS CODES: 

 ANSI A117.1 - Handicapped Accessibility        
 Applicable State Boiler Codes 
 Americans with Disabilities Act (ADA) 

H. ENERGY EFFICIENCY REQUIREMENTS: 

 All mechanical systems and components shall be manufactured and installed in compliance with 
ASHRAE 90.1 – 2007 and latest adopted version of IECC. 

1.19. STANDARDS 

A. Drawings and specifications indicate minimum construction standard. Should any work indicated be 
sub-standard to any ordinances, laws, codes, rules or regulations bearing on work, Contractor shall promptly 
notify Architect-Engineer in writing before proceeding with work so that necessary changes can be made.  
However, if the Contractor proceeds with work knowing it to be contrary to any ordinances, laws, rules, and 
regulations, Contractor shall thereby have assumed full responsibility for and shall bear all costs required to 
correct non-complying work. 
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1.20. PERMITS/FEES 

A. The Contractor shall secure and pay for necessary permits and certificates of inspection required by 
governmental ordinances, laws, rules or regulations.  Keep a written record of all permits and inspection 
certificates and submit two copies to Architect-Engineer with request for final inspection. 

B. The Contractor shall include in their base bid any fees or charges by the local utility providers to establish new 
services to the structure.  Coordinate with the utility suppliers to verify exactly which part of the work required 
for the new utility service, is to be performed by the contractor and which part will be supplied by the utility 
company. 

PART 2 - PRODUCTS 

2.1. Not Used 

PART 3 - EXECUTION 

3.1. SUBMITTALS 

A. Contractor shall furnish submittals of all materials and equipment required by the specifications.  Refer to each 
specification section for the submittals (if any) required for that section. 

B. Submittal format shall be as indicated below.  Submittals not meeting these requirements will be returned 
without action for re-submittal. 

 Submittals shall be furnished in an Adobe PDF format. 
 Submittals shall be per individual submittal section, as listed in the table of contents.  All required 

submittals within that section shall be grouped together in a single submittal. 

a. Furnishing submittals by division or by individual item may result in delayed reviewing of the 
submittal(s) due to additional administrative time required to process the large size and/or 
quantity of files. 

 Submittals shall have a cover page containing the following information: The project name, the 
applicable specification section and paragraph, the submittal date, and the Contractor's stamp (see 
below for requirements). 

 Mark each submitted item as applicable with scheduled mark, name, etc. corresponding to the plans. 
 Where generic catalog cuts are submitted for review, conspicuously mark or provide schedule of 

equipment, capacities, controls, fitting sizes, etc. that are to be provided.  Each catalog sheet shall 
bear the equipment manufacturer’s name and address. 

 Where equipment submitted does not appear in base specifications or specified equivalent, mark 
submittals with applicable alternate numbers, change order number or letters of authorization. 

 All submittals on materials and equipment listed by UL shall indicate UL approval on submittal. 

C. Contractor review: 

 Contractor shall check all submittals to verify that they meet specifications and/or drawings 
requirements before forwarding submittals to the Architect-Engineer for their review.  All submittals 
submitted to Architect-Engineer shall bear contractor’s approval stamp that shall indicate that 
Contractor has reviewed submittals and that they meet specification and/or drawing requirements.  
Contractor’s submittal review shall specifically check for but not be limited to the following: equipment 
capacities, physical size in relation to space allowed; electrical characteristics, provisions for supply, 
return and drainage connections to building systems.  All submittals not meeting Contractor’s approval 
shall be returned to their supplier for re-submittal. 

 No submittals will be considered for review by the Architect-Engineer without Contractor’s approval 
stamp, or that have extensive changes made on the original submittal as a result of the Contractor’s 
review.  

 Before submitting shop drawings and material lists, verify that all equipment submitted is mutually 
compatible and suitable for the intended use.  Verify that all equipment will fit the available space and 
allow ample room for maintenance.  If the size of equipment furnished makes necessary any change in 
location, or configuration, submit a shop drawing showing the proposed layout. 

D. Review Schedule: 

 The shop drawing / submittal dates shall be at least as early as required to support the project 
schedule and shall also allow for two weeks Architect-Engineer review time plus a duplication of this 
time for re-submittal if required. 

 Submittal of all shop drawings as soon as possible after permitting approval but before construction 
starts is preferred. 

 Approval of shop drawings submitted prior to receipt of a permit for that respective scope of work 
should be considered conditional pending review/approval of the construction documents by the AHJ.  
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Changes required to the submittal as a result of permitting comments received after 
architect’s/engineer’s review shall not be a justification for a change in price. 

 Any time delay caused by correcting and re-submitting submittals/shop drawings will be the 
Contractor’s responsibility. 

E. The Architect's-Engineer’s checking and subsequent review of such drawings, schedules, literature, or 
illustrations shall not relieve the Contractor from responsibility for deviations from Drawings or Specifications 
unless he has, in writing, called the Architect's-Engineer’s attention to such deviations at the time of 
submission, and secured their written approval; nor shall it relieve the contractor from responsibility for errors 
in dimensions, details, size of members, or omissions of components for fittings; or for coordinating items with 
actual building conditions and adjacent work. 

F. Any corrections or modifications made by the Architect-Engineer shall be deemed acceptable to the 
Contractor at no change in price unless written notice is received by the Architect-Engineer prior to the 
performance of any work incorporating such corrections or modifications. 

G. Submittals that require re-submission shall have the items that were revised "flagged" or in some other 
manner marked to call attention to what has been changed. 

H. Coordination 

 After shop drawings have been reviewed and approved by all parties, transmit a set of submittals to 
each other trade (eg Plumbing, Mechanical, Electrical, Controls, etc) that will interface with installation.  
Each other contractor shall review the submittal for coordination and return a stamped submittal 
indicating they have reviewed the submittal for coordination purposes. 

3.2. SHOP DRAWINGS 

A. Shop drawings shall meet all of the above requirements for submittals. 
B. Contractor shall submit Adobe PDF sets of all fabrication drawings.  Cost of drawing preparation, printing and 

distribution shall be paid for by the contractor and included in his base bid. 
C. No work shall be fabricated until Architect-Engineer’s review has been obtained.   
D. Sheet metal shop drawings for duct fabrication shall be a minimum of 1/4” scale.  Sheet metal shop drawings 

shall not be a reproduction of the contract document and shall show details of the following:  Fabrication, 
assembly, and installation, including plans, elevations above finished floor, sections, components, and 
attachments to other work.  Duct layout indicating pressure classifications and sizes on plans, fittings, 
reinforcement and spacing, seam and joint construction, penetrations through fire-rated and other partitions, 
hangers and supports, including methods for building attachment, vibration isolation, seismic restraints, and 
duct attachment.   

3.3. OPERATING AND MAINTENANCE INSTRUCTIONS (O & M MANUALS) 

A. Submit with shop drawings of equipment, four copies of installation, operating, maintenance instructions, and 
parts lists for equipment provided.  Equipment manufacturer shall prepare instructions. 

B. Keep in safe place, keys and wrenches furnished with the equipment provided under this contract.  Present to 
the Owner and obtain a receipt for them upon completion of project. 

C. Prepare a complete brochure, covering systems and equipment provided and installed under this contract.  
Submit brochures to Architect-Engineer for review before delivery to Owner.  Brochures shall contain 
following: 

 Certified equipment drawings/or catalog data with equipment provided clearly marked as outlined 
above. 

 Record copy of all submittals indicating actual equipment installed indicating options, characteristics.  
Copies of submittals shall bear the stamps of all parties that reviewed submittals. 

 Complete installation, operating, maintenance instructions and parts lists for each item of equipment. 
 Special emergency operating instructions with a list of service organizations (including addresses and 

telephone numbers) capable of rendering emergency service to various parts of mechanical system. 

D. Provide brochures bound in three-ring binders with metal hinge.  Reinforce binding edge of each sheet of 
loose-leaf type brochure to prevent tearing from continued usage.  Clearly print on label insert of each 
brochure: 

 Project name and address. 
 Section of work covered by brochure, i.e., “Plumbing”, etc. 

3.4. RECORD DOCUMENTS 

A. During construction, keep an accurate record of all deviations between the work as shown on Drawings and 
that which is actually installed. Keep this record set of prints at the job site for review by the 
Architect/Engineer. 

B. Upon completion of the installation and acceptance by the owner, transfer all record drawing information to 
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one neat and legible set of prints. Then deliver them to the Architect/Engineer for transmittal to the Owner. 
C. Provide one copy of on high quality heavy weight presentation type paper. Blueprints or other media which 

fade shall not be used. 
D. Provide one electronic scanned version of record documents in Adobe PDF format – PDFs may be submitted 

on electronic media (DVD, USB) or via an FTP or other file sharing site.  Provide electronic copies in 
conjunction with hard copy documents. 

3.5. CLEANING UP 

A. Contractor shall take care to avoid accumulation of debris, boxes, crates, etc., resulting from the installation of 
his work. Contractor shall remove from the premises each day all debris, boxes, etc., and keep the premises 
clean. 

B. Contractor shall clean up all ductwork and equipment at the completion of the project. 
C. All equipment, cabinets and enclosures shall be thoroughly vacuumed clean prior to energizing equipment 

and at the completion of the project. Equipment shall be opened for observation by the Architect/Engineer as 
required. 

3.6. WATERPROOFING  

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs, machine room floors, 
basement walls, and the like. If such penetration is necessary, perform it prior to the waterproofing and furnish 
all sleeves or pitch-pockets required. Advise the Architect/Engineer and obtain written permission before 
penetrating any waterproof membrane, even where such penetration is shown on the Drawings. 

B. If Contractor penetrates any walls or surfaces after they have been waterproofed, he shall restore the 
waterproof integrity of that surface as directed by the Architect/Engineer at his own expense 

3.7. CUTTING AND PATCHING 

A. Contractor shall do cutting and patching of building materials required for installation of work herein specified.  
Remove walls, ceilings and floors (or portions thereof) necessary to accomplish scope of work.  Do not cut or 
drill through structural members including wall, floors, roofs, and supporting structure, without the Architect’s 
and Structural Engineer’s approval and in a manner approved by them. 

B. Make openings in concrete with concrete hole saw or concrete drill.  Use of star drill or air hammer for this 
work will not be permitted. 

C. Patching shall be by the contractors of the particular trade involved, shall match the existing construction type, 
quality, finish and texture, and shall meet approval of Architect-Engineer.  Damage to building finishes, caused 
by installation of mechanical work shall be repaired at Contractor’s expense to approval of Architect-Engineer. 

3.8. SETTING, ADJUSTMENT AND EQUIPMENT SUPPORTS 

A. Work shall include mounting, alignment and adjustment of systems and equipment.  Set equipment level on 
adequate foundation and provide proper anchor bolts and isolation as shown, specified or required by 
manufacturers in installation instructions.  Level, shim and grout equipment bases as recommended by 
manufacturer.  Mount motors, align and adjust drive shafts and belts according to manufacturer's instructions.  

B. Equipment failures resulting from improper installation or field alignment shall be repaired or replaced by 
Contractor at no cost to Owner. 

C. Floor or pad mounted equipment shall not be held in place solely by its own dead weight. Include anchor 
fastening in all cases. 

D. Provide floor or slab mounted equipment with 3-1/2” high concrete bases unless specified otherwise.  
Mechanical contractor shall form all pads; General contractor shall provide and place all concrete and 
reinforcing for said pads. Individual concrete pad shall be no less than 4” wider and 4” longer than equipment, 
and shall extend no less than 2” from each side of equipment. 

E. Provide each piece of equipment or apparatus suspended from ceiling or mounted above floor level with 
suitable structural support, platform or carrier in accordance with best-recognized practice.  Verify that 
structural members of buildings are adequate to support equipment and unless otherwise indicated on plans 
or specified, arrange for their inclusion and attachment to building structure.  Provide hangers with vibration 
isolators.   

F. Submit details of hangers, platforms and supports together with total weights of mounted equipment to 
Architect-Engineer for review before proceeding with fabrication or installation. 

3.9. START-UP, CHANGEOVER, TRAINING AND OPERATIONAL CHECK 

A. Contractor shall perform the initial start-up of the systems and equipment and shall provide necessary 
supervision and labor to make the first seasonal changeover of systems.  Personnel qualified to start-up and 
service this equipment, including manufacturer's technicians, and the Owner’s operating personnel shall be 
present during these operations. 

B. Contractor shall be responsible for training Owner’s operating personnel to operate and maintain the systems 
and equipment installed.  Keep a record of training provided to Owner’s personnel listing the date, subject 
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covered, instructors name, names of Owner’s personnel attending and total hours of instruction given each 
individual. 

C. All owner-training sessions shall be orderly and well organized and shall be video recorded digitally.   At the 
end of the owner training, the “training” session recording shall be transmitted to the owner via DVD and shall 
become property of the owner. 

3.10. FINAL CONSTRUCTION REVIEW 

A. At final construction review, each respective Contractor and major subcontractors shall be present or shall be 
represented by a person of authority.  Each Contractor shall demonstrate, as directed by the Architect-
Engineer, that the work complies with the purpose and intent of the contract documents.  Respective 
Contractor shall provide labor, services, instruments or tools necessary for such demonstrations and tests. 

 

 

END OF SECTION 230010 
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SECTION 230011 – BASIC MECHANICAL MATERIALS AND METHODS 
230011 BASIC MECHANICAL MATERIALS AND METHODS 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.   

1.2. SUBMITTALS 

A. Provide documentation of all completed tests described herein and their results. 

PART 2 – PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.1. TESTING PROCEDURES FOR PIPING SYSTEMS 

A. Test all lines and systems before they are insulated, painted or concealed by construction or backfilling.  
Provide fuel, water, electricity, materials, labor and equipment required for tests. 

B. Where entire system cannot be tested before concealment, test system in sections.  Verify that system 
components are rated for maximum test pressures to be applied.  Where specified test pressures exceed 
component ratings, remove or isolate components from system during tests.  Upon completion, each system 
shall be tested as an entire system. 

C. Repair or replace defects, leaks and material failures revealed by tests and then retest until satisfactory.  
Make repairs with new materials. 

D. All systems shall hold scheduled test pressures for specified time without loss of initial test pressure. 
E. Upon completion of testing submit five copies of a typewritten report to A/E.  Report shall list systems tested, 

test methods, test pressures, holding time and all failures with corrective action taken. 
F. For test pressure schedules see piping material schedules. 

3.2. TEST METHODS AND PRESSURES 

A. Test methods and pressures shall be as follows: 

 Hydrostatic Test (Closed Systems): 

a. Hydrostatic test shall be performed using clean unused domestic water.  Test pressures shall 
be as scheduled for system or 150% of operating pressure where not specified. 

 Hydrostatic Test (Open System): 

a. Test entire system with 10-foot head of water.  Where system is tested in sections each joint 
in building except uppermost 10 feet of system shall be submitted to at least 10-foot head of 
water.  Water shall be held in system for 15 minutes before inspection starts.  System shall 
hold test pressure without leaks. 

 Pneumatic Test: 

a. Test entire system with compressed air.  Systems operating above 25 PSI shall be tested at 
75 PSI or 15% of operating pressure or whichever is greater.           

b. Allow at least 1 hour after test pressure has been applied before making initial test. 
c. Curing test, completely isolate entire system from compressor or other sources of air 

pressure. 

 Pressure Relief and Safety Valve: 

a. Before installation, test pressure temperature, and safety relief valves to confirm relief settings 
comply with specifications. 

b. Tag items that pass test with date of test, observed relief pressure setting and inspector’s 
signature. 

c. Items installed in systems without test tag attached will be rejected. 

3.3. TESTING OF REFRIGERANT LINES 

A. After the system is installed and before any piping is insulated, the entire refrigeration circuit must be 
thoroughly leak tested.  Test all pipe joints for leaks.  Make certain that all joints are inspected thoroughly.  
Mark carefully any spots where leaks occur. 

B. Leaks are repaired by disassembling the connection, cleaning the fitting and remaking.  No attempt should be 
made to repair a leak by simply adding brazing material. 
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3.4. MISCELLANEOUS CONTROL WIRING 

A. All control wiring regardless of voltage shall be routed in a concealed manner. 
B. All exterior control wiring shall be installed in conduit. 
C. Wiring to thermostats and other wall mounted devices and sensors shall be routed in ¾” conduit to backboxes 

in walls and to an accessible ceiling or location. 
D. All conduit and wiring shall be installed in accordance with Division 26. 
E. Cabling and circuiting shall be plenum rated where required. 
F. Refer to additional specifications where systems and controls are specified as DDC or similar. 

3.5. CLEANING OF SYSTEMS AND EQUIPMENT 

A. After pressure testing of systems and equipment and before operational test thoroughly clean interiors of 
piping and equipment.  Clean equipment as recommended by equipment manufacturers. Where specific 
instructions are not provided clean equipment systems as follows: 

 Air Handling Systems:  

a. Before starting any air system clean all debris, foreign matter and construction dirt from air 
system and fan.  Provide equipment requiring filters, such as air handling units, fan coil units, 
blower, etc., with throw-away filters.  After cleaning air system install temporary filters and run 
continuously for a minimum of eight hours at full volume before installing permanent filters.  
Provide temporary throw-away filters in all permanent heating and air conditioning equipment 
systems being utilized during construction.  Prior to testing and balancing systems remove 
temporary filter media and install clean unused filters of the type specified.  Clean filters shall 
be installed in equipment by mechanical contractor before final acceptance inspection by 
Architect and Engineer. 

3.6. MAINTENANCE OF SYSTEMS 

A. Contractor shall be responsible for operation, maintenance and lubrication of equipment installed under this 
contract. 

B. Keep a complete record of equipment maintenance and lubrication and submit two copies with request for 
final construction review. 

C. Records shall indicate types of lubricants used and date or time when next maintenance or lubrication will 
need to be performed by Owner.  Where special lubricants are required, Contractor shall provide Owner with a 
one year supply as determine by Equipment Manufacturer’s recommendations. 

3.7. PAINTING OF MATERIALS AND EQUIPMENT 

A. Touch-up painting and refinishing of factory applied finishes shall be by Mechanical Contractor.  Contractor 
shall be responsible for obtaining proper type of painting materials and color from equipment manufacturer. 

B. Unless specified otherwise factory built equipment shall be factory painted.  Paint shall be applied over 
surfaces only after they have been properly cleaned and coated with a corrosion resistant primer. 

C. After installation, damage to painted surfaces shall be properly prepared and primed with primers equal to 
factory materials.  Finish coating shall be same color and type as factory finish. 

D. Where extensive refinishing is required equipment shall be completely repainted. 

3.8. EQUIPMENT ANCHORS 

A. Provide floor or foundation mounted equipment such as pumps, boilers, air handling units, etc. with Decatur 
Engineering Company concrete anchors. 

B. Where equipment anchors cannot be installed during forming of floors or foundations anchor equipment with 
McCulloch Kwik-Bolt concrete anchors. 

C. Anchors shall be proper type and size recommended by manufacturer for equipment to be anchored. 

3.9. WELDING 

A. Contractor shall be responsible for quality of welding and suitability of welding procedures.  All welding shall 
be in accordance with American Welding Society Standard B3.0 and ANSI Standard B31.1. 

B. Welded pipe joints shall be made by certified welding procedures and welders.  Welding electrodes shall be 
type and material recommended by electrode manufacturer for materials to be welded.  All pipe and fittings 
ends shall be beveled a minimum of 30 degrees prior to welding. 

C. Only welders who have successfully passed welder qualifications tests in previous 12 months for type of 
welding required shall do welding.  Each welder shall identify his work with a code marking before starting any 
welded pipe fabrication.  Contractor shall submit three copies of a list of welders who will work on project 
listing welders’ code, date and types of latest qualification test passed by each welder.    

D. Welded joints shall be fusion welded in accordance with Level AR3 of American Welding Society Standard 
AWS D10.9 “Standard for Qualification of Welding Procedures and Welders for Pipe and Tubing”.  Welders 
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qualified under National Certified Pipe Welding Bureau will be acceptable. 
E. Bevel all piping and fittings in accordance with recognized standards by flame cutting or mechanical means.  

Align and position parts so that branches and fittings are set true.  Make changes in direction of piping 
systems with factory made welding fittings.  Make branch connections with welding tees or forged weldolets. 

 

 

END OF SECTION 230011 
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SECTION 230013 – PROJECT COORDINATION 
230013 PROJECT COORDINATION 
PART 1 GENERAL 

1.1. RELATED DOCUMENTS 

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

1.2. SUMMARY 

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

 Coordination Drawings. 
 Administrative and supervisory personnel. 
 Project meetings. 
 Requests for Interpretation (RFIs). 

B. Each related sub-contractor shall participate in coordination requirements.  Certain areas of responsibility will 
be assigned to a specific contractor. 

1.3. COORDINATION 

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

B. Coordination:  Each contractor shall coordinate its construction operations with those of other contractors and 
entities to ensure efficient and orderly installation of each part of the Work.  Each contractor shall coordinate 
its operations with operations, included in different Sections, that depend on each other for proper installation, 
connection, and operation. 

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

 Coordinate installation of different components with other contractors to ensure maximum accessibility 
for required maintenance, service, and repair. 

 Make adequate provisions to accommodate items scheduled for later installation. 
 Where availability of space is limited, coordinate installation of different components to ensure 

maximum performance and accessibility for required maintenance, service, and repair of all 
components, including mechanical and electrical. 

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

 Delivery and processing of submittals. 
 Progress meetings. 
 Preinstallation conferences. 
 Project closeout activities. 
 Startup and adjustment of systems. 

1.4. SUBMITTALS 

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum 
utilization of space for efficient installation of different components or if coordination is required for installation 
of products and materials fabricated by separate entities. 

 Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings 
on reproductions of the Contract Documents or standard printed data.  Include the following 
information, as applicable: 

a. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems. 

b. Indicate required installation sequences. 
c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions 

that appear to be in conflict with submitted equipment and minimum clearance requirements.  
Provide alternate sketches to Architect for resolution of such conflicts.  Minor dimension 
changes and difficult installations will not be considered changes to the Contract. 

 Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.  Format shall be PDF or 
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other electronic format to facilitate multiple user commenting and sharing easily. 
 Refer to individual Sections for Coordination Drawing requirements for Work in those Sections. 

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including project managers, superintendent and other personnel in attendance at Project site to 
the General Contractor and other major subcontractors.  Identify individuals and their duties and 
responsibilities; list email addresses and telephone numbers.  Update the list as required during the project if 
personnel change. 

1.5. COORDINATION 

A. Certain materials will be provided by other trades. Examine the Contract Documents and reviewed record 
Submittals to ascertain these general requirements.  Contract Documents reflect a basis of design and may 
not reflect actual equipment or items being utilized.   

B. Carefully check space requirements with other trades and the physical confines of the area to insure that all 
material can be installed in the spaces allotted thereto including finished suspended ceilings and the spaces 
within the existing building. Make modifications thereto as required and approved. 

C. Transmit to other trades all information required for work to be provided under their respective Sections in 
ample time for installation. 

D. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all trades 
have the information necessary so that they may properly install all the necessary connections and 
equipment. Identify all items of work that require access so that the ceiling trade will know where to install 
access doors and panels. 

E. Obtain equipment submittal information for all pieces of equipment to be connected to from other trades that 
clearly indicates all connection requirements, locations, sizes, and similar requirements.  Obtain this 
information in ample time to coordinate other trade submittals and equipment coordination.  Where 
requirements differ from that on plans or differs from provisions made in the work, immediately notify the 
Architect/Engineer.  Do not proceed with work that is incompatible with equipment provided. 

F. Coordinate, project and schedule work with other trades in accordance with the construction sequence. 
G. Coordinate with the local Utility Companies to their requirements for service connections and provide all 

necessary materials, labor and testing. 
H. Coordinate with contractors for work under other Divisions of this specification for all work necessary to 

accomplish this contractor's work. 
I. Conduct a coordination meeting after reviewing all other trade coordination drawings with other relevant 

trades.  This meeting shall be held to prevent conflicts during construction.  Each major relevant subcontractor 
shall attend this meeting.  Report any potential conflicts or clearance problems to Architect/Engineer after 
meeting.  

J. Adjust location of piping, ductwork, conduit, wiring, etc. to prevent interferences, both anticipated and 
encountered. Determine the exact route and location of each item prior to fabrication. 

 Right-of-Way: 

a. Lines that pitch have the right-of-way over those that do not pitch. For example: steam, 
condensate, and plumbing drains normally have right-of way. Lines whose elevations cannot 
be changed to have right-of-way over lines whose elevations can be changed.  

b. Make offsets, transitions and changes in direction in raceways as required to maintain proper 
headroom in pitch of sloping lines whether or not indicated on the Drawings. 

1.6. DRAWINGS AND FILES. 

A. The Drawings show only the general run of MEP systems, equipment, fixtures, piping and ductwork and other 
components as well as approximate location of items such as outlets, switches, diffusers, lights, and 
equipment connections, etc.  Coordinate all exact locations of items with other trades, architectural elevations, 
equipment requirements, owner requirements, ceilings, access, serviceability, etc.  All such modifications and 
coordination shall be made without additional cost to the Owner.  Any significant changes in location of items 
necessary in order to meet field conditions shall be brought to the immediate attention of the 
Architect/Engineer and receive his approval before such alterations are made 

B. Wherever the work is of sufficient complexity, additional Detail Drawings to scale similar to that of the bidding 
Drawings, prepared on tracing medium of the same size as Contract Drawings. With these layouts, coordinate 
the work with the work of other trades. Such detailed work to be clearly identified on the Drawings as to the 
area to which it applies. Submit for review Drawings clearly showing the work and its relation to the work of 
other trades before commencing shop fabrication or erection in the field.  Attend meetings with other trades to 
review all documents. 

C. When directed by the General Contractor for areas of necessary coordination provide 3D building modelling 
coordination files and documents with other trades.  Transmit information electronically and attend meetings 
as directed by the G/C as well as take part in coordination activities and documentation.  Contractor shall be 
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required to generate their own electronic files for this process.  

1.7. PROJECT MEETINGS 

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

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

 Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
 Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to 

everyone concerned, including Owner and Architect, within three days of the meeting. 

B. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction. 

 Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the 
installation and its coordination or integration with other materials and installations that have preceded 
or will follow, shall attend the meeting.  Advise Architect of scheduled meeting dates. 

 Agenda:  Review progress of other construction activities and preparations for the particular activity 
under consideration, including requirements for the following: 

a. The Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Possible conflicts. 
i. Compatibility problems. 
j. Time schedules. 
k. Manufacturer's written recommendations. 
l. Warranty requirements. 
m. Compatibility of materials. 
n. Space and access limitations. 
o. Regulations of authorities having jurisdiction. 
p. Testing and inspecting requirements. 
q. Installation procedures. 
r. Coordination with other work. 
s. Required performance results. 
t. Protection of adjacent work. 

 Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions. 

 Reporting:  Distribute minutes of the meeting to each party present and to parties who should have 
been present. 

 Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever 
actions are necessary to resolve impediments to performance of the Work and reconvene the 
conference at earliest feasible date. 

C. Coordination Meetings:  Conduct Project coordination meetings at regular intervals.  Project coordination 
meetings are in addition to specific meetings held for other purposes, such as progress meetings and 
preinstallation conferences. 

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

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

a. Combined Contractor's Construction Schedule:  Review progress since the last coordination 
meeting.  Determine whether each contractor is on time, ahead or behind schedule, in relation 
to Construction Schedule.   Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time.  Discuss impact 
of various contractor schedules upon other contractors and how to remedy impacts. 

b. Review present and future needs of each contractor present, including the following: 
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i. Interface requirements. 
ii. Sequence of operations. 
iii. Status of submittals. 
iv. Deliveries. 
v. Off-site fabrication. 
vi. Access. 
vii. Quality and work standards. 
viii. Change Orders. 

 Reporting:  Record meeting results and distribute copies to everyone in attendance and to others 
affected by decisions or actions resulting from each meeting. 

1.8. REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not 
possible to request interpretation at Project meeting, prepare and submit an RFI. 

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

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

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 

 

END OF SECTION 220013 
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SECTION 230505 – MECHANICAL DEMOLITION 
230505 MECHANICAL DEMOLITION 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS  

A. Reference Section 220500.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SUMMARY  

A. This Section requires the selective removal and subsequent offsite disposal of the following:  

 Mechanical and electrical equipment, devices, piping, conduits, ductwork, insulation, lighting, etc in 
existing building indicated on drawings and as required to accommodate new construction.  

 Removal of MEP items in interior partitions as indicated on drawings. 
 Removal and protection of existing fixtures, materials, and equipment items indicated to be removed, 

salvaged, relocated, reinstalled, etc. 

1.3. SUBMITTALS  

A. General: Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.  
B. Schedule indicating proposed sequence of operations for selective demolition work to Architect for review 

prior to start of work. Include coordination for shutoff, capping, and continuation of utility services as required, 
together with details for dust and noise control protection.  

 Provide detailed sequence of demolition and removal work to ensure uninterrupted progress of 
Owner's on-site operations. 

 Coordinate with Owner's continuing occupation of portions of existing building and with Owner's partial 
occupancy of completed remodeled areas.  

C. Photographs of existing conditions of structure surfaces, equipment, and adjacent improvements that might be 
misconstrued as damage related to removal operations. File with Architect prior to start of work. 

1.4. JOB CONDITIONS  

A. Occupancy:  

 Owner will occupy portions of the building immediately adjacent to areas of selective demolition. 
Conduct selective demolition work in such a manner that will minimize need for disruption of Owner's 
normal operations. Provide minimum of 72 hours advance notice to Owner of demolition activities that 
will affect Owner's normal operations.  

B. Condition of Structures:  

 Owner assumes no responsibility for actual condition of items or structures to be demolished. 
Conditions existing at time of Contractor's inspection for bidding purposes will be maintained by Owner 
insofar as practicable. However, minor variations within structure may occur by Owner's removal and 
salvage operations prior to start of selective demolition work.  

 Partial Demolition and Removal: Items indicated to be removed but of salvageable value to Contractor 
may be removed from structure as work progresses. Transport salvaged items from site as they are 
removed. Storage or sale of removed items on site will not be permitted.  

 Protections: Provide temporary barricades and other forms of protection to protect Owner's personnel 
and general public from injury due to selective demolition work.  

 Provide protective measures as necessary and required to provide free and safe passage of Owner's 
personnel and general public to any occupied portions of building.  

 Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or collapse 
of structure or element to be demolished and adjacent facilities or work to remain.  

 Protect from damage existing finish work that is to remain in place and becomes exposed during 
demolition operations.  

 Construct temporary insulated dustproof partitions where required to separate areas where noisy or 
extensive dirt or dust operations are performed. Equip partitions with dustproof doors and security 
locks.  

 Provide temporary weather protection during interval between demolition and removal of existing 
construction on exterior surfaces and installation of new construction to ensure that no water leakage 
or damage occurs to structure or interior areas of existing building.  

 Remove protections at completion of work.  

C. Damages:  
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 Promptly repair damages caused to adjacent facilities by demolition work.  

D. Traffic:  

 Conduct selective demolition operations and debris removal to ensure minimum interference with 
roads, streets, walks, and other adjacent occupied or used facilities. Do not close, block, or otherwise 
obstruct streets, walks, or other occupied or used facilities without written permission from authorities 
having jurisdiction. Provide alternate routes around closed or obstructed traffic ways if required by 
governing regulations.  

E. Flame Cutting: 

 Do not use cutting torches for removal until work area is cleared of flammable materials. At concealed 
spaces, such as interior of ducts and pipe spaces, verify condition of hidden space before starting 
flame-cutting operations. Maintain portable fire suppression devices during flame-cutting operations.  

F. Utility Services: Maintain existing utilities indicated to remain in service and protect them against damage 
during demolition operations.  

 Do not interrupt utilities serving occupied or used facilities, except when authorized in writing by 
authorities having jurisdiction. Provide temporary services during interruptions to existing utilities, as 
acceptable to governing authorities.  

G. Maintain fire protection services during selective demolition operations. 
H. Environmental Controls:  

 Use water sprinkling, temporary enclosures, and other methods to limit dust and dirt migration. Comply 
with governing and/or approved regulations pertaining to environmental protection. Do not use water 
when it may create hazardous or objectionable conditions such as ice, flooding, and pollution.  

PART 2 - PRODUCTS (Not Applicable)  

PART 3 - EXECUTION  

3.1. PREPARATION  

A. General: 

 Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or collapse 
of areas to be demolished and adjacent facilities to remain.  

 Cease operations and notify Architect immediately if safety of structure appears to be endangered. 
Take precautions to support structure until determination is made for continuing operations.  

B. Erect and maintain dust-proof partitions and closures as required to prevent spread of dust or fumes to any 
occupied portions of the building.  

C. Where selective demolition occurs immediately adjacent to any occupied portions of the building, construct 
dust-proof partitions of minimum 4-inch studs, 5/8-inch drywall (joints taped) on occupied side, 1/2-inch fire-
retardant plywood on demolition side. Fill partition cavity with sound-deadening insulation as required by 
Architect.  

 Provide weatherproof closures for exterior openings resulting from demolition work.  

D. Locate, identify, stub off, and disconnect utility services that are not indicated to remain. Provide bypass 
connections as necessary to maintain continuity of service to any occupied areas of building. Provide 
minimum of 72 hours advance notice to Architect if shutdown of service is necessary during changeover. 

3.2. DEMOLITION  

A. General:  

 Perform selective demolition work in a systematic manner. Use such methods as required to complete 
work indicated on Drawings in accordance with demolition schedule and governing regulations.  

B. Demolish concrete and masonry in small sections. Cut concrete and masonry at junctures with construction to 
remain using power-driven masonry saw or hand tools; do not use power-driven impact tools.  

C. Locate demolition equipment throughout structure and promptly remove debris to avoid imposing excessive 
loads on supporting walls, floors, or framing.  

D. Provide services for effective air and water pollution controls as required.  
E. Completely fill below-grade areas and voids resulting from demolition work. Provide fill consisting of approved 

earth, gravel, or sand, free of trash and debris, stones over 6 inches in diameter, roots, or other organic 
matter.  

F. If unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are 
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encountered, investigate and measure both nature and extent of the conflict. Submit report to architect in 
written accurate detail. Pending receipt of directive from Architect, rearrange selective demolition schedule as 
necessary to continue overall job progress without undue delay.  

3.3. SALVAGED MATERIALS  

A. Salvaged Items: Where indicated on Drawings as "Salvage - Deliver to Owner," carefully remove indicated 
items, clean, store, and turn over to Owner and obtain a receipt.  

3.4. DISPOSAL OF DEMOLISHED MATERIALS  

A. Remove debris, rubbish, and other materials resulting from demolition operations from building site. Transport 
and legally dispose off site.  

B. If hazardous materials are encountered during demolition operations, comply with applicable regulations, 
laws, and ordinances concerning removal, handling, and protection against exposure or environmental 
pollution.  

C. Burning of removed materials is not permitted on Project site.  

3.5. CLEANUP AND REPAIR  

A. General:  

 Upon completion of demolition work, remove tools, equipment, and demolished materials from site. 
Remove protections and leave interior areas broom clean. Repair demolition performed in excess of 
that required. Return elements of construction and surfaces to remain to condition existing prior to start 
operations. Repair adjacent construction or surfaces soiled or damaged by selective demolition work.  

 

 

END OF SECTION 230505 
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SECTION 230514 – MOTOR CONTROL AND EQUIPMENT DISCONNECTS 
230514 MOTOR CONTROL AND EQUIPMENT DISCONNECTS 
PART 1 - GENERAL 

1.1. RELATED DOCUMENTS  

A. Reference Section 220010.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SUBMITTALS 

A. Product Data:  For each type of disconnect to be furnished. 
B. Dimensional Drawings:  For each respective type and size of disconnect. 

PART 2 - PRODUCTS 

2.1. MANUFACTURERS 

A. Equivalents by: G.E., Cutler Hammer, or I.T.E. Siemens, Square D.  

2.2. DISCONNECT SWITCHES 

A. Provide heavy-duty horsepower rated Safety Switches rated in accordance with NEMA enclosed Switch 
Standard KS 1-1969 and L98 Standard.  

B. Enclosure shall be NEMA type and material required by switch location and environment.  Enclosure door 
shall latch with means for padlocking and cover interlock with defeater to prevent opening door when switch is 
energized or closing switch with door open.  Switch shall have an embossed nameplate permanently attached 
to door front with switch rating, short circuit interrupting capacity and application information. 

C. Line terminals shall be permanently marked and shielded.  Contact shall be tin plated, equipped with arch 
chutes and have movable contacts visible in off position with door open. Wiring terminals shall be pressure 
type suitable for copper or aluminum wire.  Switching mechanism shall be quick-make, quick-break spring 
driven anti-tease mechanism and shall be integral part of box.  All current carrying parts shall be plated. 

D. Fuse holders shall be high pressure suitable for use with dual element fuses or rejection type current limiting 
fuses where required.  Fuse holders shall be completely accessible from front of switch and fuses shall be 
installed so that the label may be easily read from the front and without removing the fuse. 

2.3. MOTOR STARTERS - GENERAL 

A. Provide motor starters rated in accordance with NEMA and as specified and shown on plans. 

2.4. MAGNETIC MOTOR STARTERS 

A. Provide 600 volt, 60 hertz AC across-the-line magnetic type rated in accordance with NEMA Standards and 
listed and labeled in accordance with UL Standard 508 Eleventh Edition. 

B. Enclosures shall be NEMA type required by starter location and environment. 
C. Starter shall have permanently affixed to inside of enclosure cover an easy to read wiring diagram, including 

alternate control variations and a warning sign indicating maximum current limiting fuse size that may be 
installed in disconnect switch which will limit fault current to starters withstand rating with 100,000 RMS fault 
current available at disconnect switch. 

D. Starter contacts shall be silver alloy double break replacement without removal of power wiring or starter from 
enclosure. 

E. Provide starter with solid state type overload relays on all phases.  Overload thermal unit shall be one piece 
interchangeable construction. Overload relays shall provide phase loss and phase failure protection. Starter 
shall be inoperative with overload unit removed.  Starters shall not be furnished to Electrical Contractor with 
jumper straps in overload units. 

F. Ampere rating for overload relays shall be selected by multiplying motor nameplate running amperes at 
connected voltage by .90 for motors with 1.0 service and by .95 for motors with 1.15 service factor.  Use 
resulting amperes to enter manufacturer’s overload selection tables.  Keep record of thermal unit number and 
current range. 

G. Provide starter with internal wiring and control circuits prewired with only line, load, and external control circuit 
wiring connections required.  When starter voltage exceeds 120 volts, provide 120 volt control circuit 
transformer with two Dual Element Fuses in transformer primary and one fuse in the secondary. 

H. Provide each starter with two auxiliary contacts.  Starter shall be suitable for addition of at least an additional 
two electrical interlocks of any arrangement of normally open or closed contacts.   

I. Provide starter with the following accessories: auxiliary contacts, pilot light, and H.O.A. switch. 
J. Starter applications requiring disconnect switch at starter shall be combination type motor starters in lieu of 

separate devices. 
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2.5. COMBINATION MAGNETIC MOTOR STARTERS 

 Provide 600 volt, 60 hertz AC across-the-line fusible or non-fusible as scheduled magnetic type rated 
in accordance with NEMA Standards and listed and labeled in accordance with UL Standard 508 
Eleventh Edition. 

 Starter NEMA enclosure type shall be type required for starter location and environment. 
 Combination starter shall be a factory assembled unit with internal wiring and control circuits prewired 

with only line, load, and external control circuit wiring connections required. 
 Where fusible CMS are called for fuse holders shall be high pressure suitable for use with dual element 

fuses or rejection type current limiting fuses where required. 
 Fuse holders shall be completely accessible from front of switch and fuses shall be installed so that the 

fuse type and size may be easily read from the front and without removing the fuse. 
 See plans for combination magnetic starters. 

PART 3 EXECUTION 

3.1. INSTALLATION 

A. All fuse holders shall have rejection clips installed.  
B. Mount starter enclosure rigidly and with proper alignment on building structure or steel supports with operating 

switches not more than 6 feet above finished floor unless otherwise required. Use steel supports fabricated 
from standard rolled structural steel shapes or framing channel to provide one-inch separation between 
enclosure and building wall for vertical flow of air. 

C. Furnish and install a nameplate for each starter/switch engraved with the equipment designation which the 
disconnect serves. 

D. All starters/disconnect switches as specified shall be installed in strict accordance with rules set forth by NEC.    
E. Install starters in locations as shown on plans, installation shall be in strict accordance with NEC, and 

manufacturer’s installation requirements. 

 

 

END OF SECTION 230514 
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SECTION 230515 – VARIABLE FREQUENCY CONTROLLERS 
230515 VARIABLE FREQUENCY CONTROLLERS 
PART 1 - GENERAL 

1.1. RELATED DOCUMENTS  

A. Reference Section 230010.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. DESCRIPTION 

A. This specification is to cover a complete Adjustable Frequency motor Drive (AFD)  consisting of a pulse 
width modulated (PWM) inverter designed for use on a standard NEMA Design B induction motor.  The drive 
shall be designed specifically for variable torque applications.  It is required that the drive manufacturer have 
an existing: 

 Sales representative exclusively for HVAC products, with expertise in HVAC systems and controls. 
 An independent service organization. 

B. The drive and all necessary controls as herein specified shall be factory built and supplied by the drive 
manufacturer in an ISO 9000 approved environment The manufacturer shall have been engaged in the 
production of this type of equipment for a minimum of ten years.  AFD’s that are manufactured by a third party 
and “name branded” shall not be acceptable. 

1.3. QUALITY ASSURANCE 

A. Referenced Standards: 

 Institute of Electrical and Electronic Engineers (IEEE) 

a. Standard 519-1992, IEEE Guide for Harmonic Content and Control. 

 Underwriters laboratories 

a. UL508C 

 National Electrical Manufacturer’s Association (NEMA) 

a. ICS 7.0, AC Adjustable Speed Drives 

 IEC 16800 Parts 1 and 2 

B.  Testing: 

 All printed circuit boards shall be completely tested and burned-in before being assembled into the 
completed AFD.  The AFD shall then be subjected to a computerized systems test (cold), burn-in, and 
computerized systems test (hot).  The burn-in shall be at 104 °F (40°C), at full rated load. 

 All testing and manufacturing procedures shall be ISO 9001 certified. 

C. Failure Analysis: 

 AFD manufacturer shall have an analysis laboratory to evaluate the failure of any component.  The 
failure analysis lab shall allow the manufacturer to perform complete electrical testing, x-ray of 
components, and decap or delaminate of components and analyze failures within the component.  

D. Qualifications: 

 AFDs and options shall be UL listed as a complete assembly. 
 AFDs and options shall be cUL listed as a complete assembly. 
 AFD's and options shall be CE labeled as a component. 

1.4. SUBMITTALS 

A. Submittals shall include the following information: 

 Outline Dimensions 
 Weight 
 Compliance to IEEE 519 – harmonic analysis for particular jobsite including total harmonic voltage 

distortion and total harmonic current distortion. 

a. The AFD manufacture shall provide calculations; specific to this installation, showing total 
harmonic voltage distortion is less than 5%.  Input line filters shall be sized and provided as 
required by the AFD manufacturer to ensure compliance with IEEE standard 519 (latest 
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version), guide for Harmonic Control and Reactive Compensation for Static Power 
Converters.  The acceptance of this calculation must be completed prior to AFD installation. 

b. Prior to installation, the AFD manufacturer shall provide the estimated total harmonic 
distortion (THD) caused by the AFDs.  The results shall be based on a computer aided circuit 
simulation of the total actual system, with information obtained from the power provider and 
the user. 

c. If the voltage THD exceeds 5%, the AFD manufacturer is to provide the additional equipment 
required, at no cost to the owner, to reduce the voltage THD to this level. 

d. The AFD shall be acceptable for use with motor output wiring lengths up to 320 feet, when 
using a motor that complies with NEMA MG1, part 31.  AFD’s with motor output wiring lengths 
greater than 164 feet shall reduce drive carrier hz to 2.5hz.  AFD’s that do not meet this 
requirement must provide a tuned dv/dt output filter, factory mounted and wired, in the AFD 
enclosure. 

1.5. WARRANTY 

A. Warranty shall be 24 months from the date of certified start-up, not to exceed 30 months from the date of 
manufacturer.  The warranty shall include all parts, labor, travel time and expenses. 

PART 2 - PRODUCTS 

2.1. ACCEPTABLE PRODUCTS 

A. Acceptable current technology AFD products are ABB ACH400 (Asea Brown Boveri), Eaton HV9000, Graham 
VLT6000, Yaskawa Z1000, or prior approved equal products. 

2.2. ADJUSTABLE FREQUENCY DRIVES 

A. The adjustable frequency drives (AFDs) shall be solid state, with a Pulse Width Modulated (PWM) output.  
The AFD package as specified herein shall be enclosed in a NEMA 1 enclosure, completely assembled and 
tested by the manufacturer.  The AFD shall employ a full wave rectifier (to prevent input line notching), Integral 
Line Reactor(s), Capacitors, and Insulated Gate Bipolar Transistors (IGBT’s) as the output-switching device. 
The drive efficiency shall be 97% or better at full speed and full load.  Fundamental power factor shall be 0.98 
at all speeds and loads. 

B. Specifications for the 3 HP to 400 HP at 480 volts and 2 to 100 HP at 240 volts: 

 Input 380/415/440/460/480 VAC +/- 10%, 3 phase, 48-63 Hz or input 200/208/220/230/240 VAC +/- 
10%, 3 phase, 48-63 Hz. Undervoltage trip @ rated input -35%, Overvoltage trip @ rated input +35%. 

 Interrupt rating 100 kAIC, suitable for use on a circuit capable of delivering not more than 65,000 RMS 
symmetrical amps, 480 V maximum. 

 Output Frequency 0 to 250 Hz.  Operation above 60 Hz shall require programming changes to prevent 
inadvertent high-speed operation. 

 Environmental operating conditions: 0 to 40°C, 0 to 3300 feet above sea level, less than 95% humidity, 
non-condensing. 

 Enclosure shall be rated NEMA 1 or NEMA 12 per the notes on equipment schedule. 

C. All AFDs shall have the following standard features: 

 All AFDs shall have the same customer interface, including digital display, and keypad, regardless of 
horsepower rating. The keypad is to be used for local control, for setting all parameters, and for 
stepping through the displays and menus.  The keypad shall be removable, capable of remote 
mounting, and shall have it’s own non-volatile memory.  The keypad shall allow for uploading and 
downloading of parameter settings as an aid for start-up of multiple AFDs. 

 The keypad shall include Hand-Off-Auto membrane selections.  When in “Hand”, the AFD will be 
started and the speed will be controlled from the up/down arrows.  When in “Off”, the AFD will be 
stopped.  When in “Auto”, the AFD will start via an external contact closure and the AFD speed will be 
controlled via an external speed reference.  The drive shall incorporate “bumpless transfer” of speed 
reference when switching between “Auto” and “Hand” modes. 

 The AFD’s shall utilize pre-programmed application macros specifically designed to facilitate start-up. 
The Application Macros shall provide one command to reprogram all parameters and customer 
interfaces for a particular application to reduce programming time.   

 The AFD shall have the ability to automatically restart after an overcurrent, overvoltage, undervoltage, 
or loss of input signal protective trip. The number of restart attempts, trial time, and time between reset 
attempts shall be programmable.  

 The AFD shall be capable of starting into a rotating load (forward or reverse) and accelerate or 
decelerate to setpoint without safety tripping or component damage (flying start).   The AFD shall also 
be capable of DC injection braking at start to stop a reverse spinning motor prior to ramp.  

 The AFD shall be equipped with an automatic extended control power ride-through circuit, which will 
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utilize the inertia of the load to keep the drive powered. Typical control power ride-through for a fan 
load shall be 2 seconds minimum.  

 If the input reference (4-20mA or 2-10V) is lost, the AFD shall give the user the option of either (1) 
stopping and displaying a fault, (2) running at a programmable preset speed, (3) hold the AFD speed 
based on the last good reference received, or (4) cause a warning to be issued, as selected by the 
user.  The drive shall be programmable to signal this condition via a keypad warning, relay output 
and/or over the serial communication bus.   

 The customer terminal strip shall be isolated from the line and ground. 
 The drive shall employ current limit circuits to provide trip free operation: 

a. The Slow Current Regulation limit circuit shall be adjustable to 150% (minimum) of the AFD's 
normal duty current rating. This adjustment shall be made via the keypad, and shall be 
displayed in actual amps, and not as percent of full load. 

b. The Current Switch-off limit shall be fixed at 350% (minimum, instantaneous) of the AFD's 
normal duty current rating. 

 The overload rating of the drive shall be 110% of its normal duty current rating for 1 minute in every 10 
minutes 

 The AFD shall have integral Input Reactor(s) with a minimum of 3% impedance in the form of AC or 
DC reactors. DC reactors shall be located on both the positive and negative bus rails to reduce the 
harmonics to the power line and to increase the fundamental power factor. 

 The AFD shall be capable of sensing a loss of load (broken belt / no water in pump) and signal the loss 
of load condition.  The drive shall be programmable to signal this condition via a keypad warning, relay 
output and/or over the serial communications bus.  Relay outputs shall include programmable time 
delays that will allow for drive acceleration from zero speed without signaling a false underload 
condition.  

 The AFD shall have programmable “Sleep” and “Wake up” functions to allow the drive to be started 
and stopped from the level of a process feedback or follower signal. 

D. All AFDs to have the following adjustments: 

 Two (2) programmable critical frequency lockout ranges to prevent the AFD from operating the load 
continuously at an unstable speed. 

 PID Setpoint controller shall be standard in the drive, allowing a pressure or flow signal to be 
connected to the AFD, using the microprocessor in the AFD for the closed loop control.  The AFD shall 
have 250 mA of 24 VDC auxiliary power and be capable of loop powering a transmitter supplied by 
others.  The auxiliary power supply shall have overload and over current protection.  The PID setpoint 
shall be adjustable from the AFD keypad, analog inputs, or over the communications bus.  

 Two (2) programmable analog inputs shall accept a current or voltage signal for speed reference, or for 
reference and actual (feedback) signals for PID controller. Analog inputs shall include a filter; 
programmable from 0.01 to 10 seconds to remove any oscillation in the input signal. The minimum and 
maximum values (gain and offset) shall be adjustable within the range of 0 - 20 ma and 0 - 10 Volts.  
Additionally, the reference must be able to be scaled so that maximum reference can represent a 
frequency less than 60 Hz, without lowering the drive maximum frequency below 60 Hz.  Process 
variables shall be modifiable by math functions such as multiplication and division between the two 
signals (fan tracking), high/low select, as well as inverted follower.  

 Five (5) programmable digital inputs for maximum flexibility in interfacing with external devices.  One 
digital input is to be utilized as a customer safety connection point for fire, freeze, and smoke interlocks 
(Enable). Upon customer reset (reclosure of interlock) drive is to resume normal operation. 

 One (1) programmable analog output proportional to Frequency, Motor Speed, Output Voltage, Output 
Current, Motor Torque, Motor Power (kW), DC Bus voltage, Active Reference, and other data. 

 Two (2) programmable digital relay outputs.  The relays shall be rated for maximum switching current 8 
amps at 24 VDC and 0.4 A at 250 VAC; Maximum voltage 300 VDC and 250 VAC; Continuous current 
rating 2 amps RMS.  Outputs shall be true form C type contacts; open collector outputs are not 
acceptable.  Relays shall be capable of programmable on and off delay times. 

 Seven (7) programmable preset speeds. 
 Two independently adjustable accel and decel ramps.  These ramp times shall be adjustable from 1 to 

1800 seconds.  
 The AFD shall Ramp or Coast to a stop, as selected by the user. 

E. The following operating information displays shall be standard on the AFD digital display. All applicable 
operating values shall be capable of being displayed in engineering (user) units.  A minimum of two operating 
values from the list below shall be capable of being displayed at all times.  The display shall be in complete 
English words (alpha-numeric codes are not acceptable): 

 Output Frequency 
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 Motor Speed (RPM, %, or Engineering units) 
 Motor Current 
 Calculated Motor Torque 
 Calculated Motor Power (kW) 
 DC Bus Voltage 
 Output Voltage 
 Heatsink Temperature (0F) 
 Analog Input Values  

 Analog Output Value 
 Keypad Reference Values 
 Elapsed Time Meter (resettable) 
 kWh meter (resettable) 
 mWh meter 
 Digital input status 
 Digital output status 

F. The AFD shall have the following protection circuits. In the case of a protective trip, the drive shall stop, and 
announce the fault condition in complete words (alphanumeric codes are not acceptable). 

 Overcurrent trip 350% instantaneous (170% RMS) of the AFD's variable torque current rating. 
 Overvoltage trip 130% of the AFD's rated voltage 
 Undervoltage trip 65% of the AFD's rated voltage 
 Overtemperature +90° C, Heatsink Temperature 
 Ground Fault either running or at start 
 Adaptable Electronic Motor Overload (I2t).  The Electronic Motor Overload protection shall protect the 

motor based on speed, load curve, and external fan parameter.  Circuits, which are not speed 
dependant, are unacceptable.  The electronic motor overload protection shall be UL Listed for this 
function. 

G. Speed Command Input shall be via: 

 Keypad. 
 Two Analog inputs, each capable of accepting a 0-20mA, 4-20mA, 0-10V, 2-10V signal.  
 Floating point input shall accept a three-wire input from a Dwyer Photohelic (or equivalent type) 

instrument.   
 Serial Communications 

H. Serial Communications 

 The AFD shall have an RS-485 port as standard.  The standard protocol shall be Modbus. 
 The AFD shall be able to communicate with PLC's, DCS's, and DDC's. 
 Serial communication capabilities shall include, but not be limited to, run-stop control; speed set 

adjustment, proportional/integral/derivative PID control (Set Point) adjustments, current limit, and 
accel/decel time adjustments.  The drive shall have the capability of allowing the DDC to monitor 
feedback such as process variable feedback, output speed/frequency, current (in amps), % torque, 
power (kW), kilowatt hours (resettable), operating hours (resettable), relay outputs, digital inputs and 
diagnostic warning and fault information.  Additionally, remote (LAN) VFD fault reset shall be possible.  
A minimum of 15 field parameters shall be capable of being monitored.   

 The AFD shall allow the DDC to control the drive’s digital and analog outputs via the serial interface.  
The serial communications interface shall allow for DO (relay) control and AO (analog) control without 
being tied to a VFD function. In addition, all drive digital and analog inputs shall be capable of being 
monitored by the DDC system. 

 The AFD shall have the capability of accepting fiber optic cables for connection to standard ABB 
fieldbus adapters.  Communications between the drive and fieldbus adapters shall be at 1Mega Baud.   

 The AFD shall be connectable to a PC based software tool capable of operating, programming, 
monitoring the drive as well as diagnosing faults.   

I. OPTIONAL FEATURES – [Select as necessary] Optional features to be furnished and mounted by the drive 
manufacturer.  All optional features shall be UL Listed by the drive manufacturer as a complete assembly.  
Bypass package must be factory built. 

 Microprocessor based Bypass Controller - Manual or automatic (selectable) transfer to line power via 
contactors.  A keypad to control the bypass controller is to be mounted on the enclosure door.  The 
bypass keypad shall include a one line diagram and status LEDs to indicate the mode of operation, 
drive and bypass status and ready & enable conditions.   When in the “Normal” mode, the bypass 
contactor is open and the drive output contactor is closed.  In the “Test” position, the drive output 
contactor is open, in the “Bypass” position, the drive output contactor is open, and the bypass 
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contactor is closed via Start/stop command.  Start/stop via customer supplied maintained contact shall 
be 24V or 115V compatible and shall function in both the “Normal” and “Bypass” modes.  The voltage 
tolerance of the bypass power supply shall be +30/-35% to eliminate the problem of contactor coil 
burnout.  The design shall include single-phase protection in both the AFD and bypass modes. 

a. Customer Interlock Terminal Strip – provide a separate terminal strip for connection of freeze, 
fire, smoke contacts, and external start command.  All external safety interlocks shall remain 
fully functional whether the system is in Hand, Auto, Drive or Bypass modes. 

b. Automatic / manual bypass operation shall be selectable in the standard microprocessor 
based bypass design. 

c. Door / cover interlocked disconnect switch which will disconnect all input power from the 
drive, bypass and all internally mounted options.  The disconnect handle shall be through the 
door, and be padlock able in the “Off” position. 

d. Circuit Breaker or Fast acting semi-conductor fuses exclusive to the AFD – circuit breaker or 
fast acting semi-conductor fuses allow the AFD to disconnect from the line prior to clearing 
upstream branch circuit protection, maintaining bypass capability.  Bypass designs, which 
have no such circuit breaker or fuses, or that, incorporate fuses common to both the AFD and 
the bypass will not be accepted.  In such designs, a fuse clearing failure would render the 
bypass unusable. 

PART 3 - EXECUTION 

3.1. INSTALLATION 

A. Installation shall be the responsibility of the mechanical contractor.  The contractor shall install the drive in 
accordance with the recommendations of the AFD manufacturer as outlined in the installation manual. 

B. Power wiring shall be completed by the electrical contractor.  The contractor shall complete all wiring in 
accordance with the recommendations of the AFD manufacturer as outlined in the installation manual. 

C. When the AC drive is applied to a motor that has motor leads exceeding 100 feet, the manufacturer shall 
supply an output filter (LC) on the load side of the drive which reduces voltage spikes at the motor to comply 
with NEMA motor standards. 

3.2. INSPECTION 

A. Verify that the location is ready to receive work and the dimensions are as indicated.  Do not install controller 
until the building environment can be maintained within the service conditions required by the manufacturer. 

B. Before and during installation, the AC drive shall be protected from site contaminants. 

3.3. START-UP 

A. Certified factory start-up shall be provided for each drive by a factory authorized service center.  A certified 
start-up form shall be filled out for each drive with a copy provided to the owner, and a copy kept on file at the 
manufacturer. 

3.4. PRODUCT SUPPORT 

A. Factory trained application engineering and service personnel that are thoroughly familiar with the drive 
products offered shall be locally available at both the specifying and installation locations. 

3.5. WARRANTY 

A. Warranty shall be 24 months from the date of certified start-up, not to exceed 30 months from the date of 
manufacturer.  The warranty shall include all parts, labor, travel time and expenses. 

 

 

END OF SECTION 230515 
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SECTION 230523 – VALVES 
230523 VALVES 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. EQUIVALENTS 

A. Equivalent valves shall be used only from the following specified valve manufacturers and listed on current 
comparison charts by Apollo, Hammond, Hays, Milwaukee, Muessco, Nibco, Rockwell-Nordstrom, Stockham, 
and Watts. 

1.3. SUBMITTALS 

A. Product Data:  For each type of valve indicated. 

1.4. QUALITY ASSURANCE 

A. ASME Compliance:  ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
B. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

PART 2 - PRODUCTS 

2.1. GENERAL REQUIREMENTS FOR VALVES 

A. Plumbing valve applications specified in this Section are limited to NPS 12 (DN 300). 
B. Refer to valve schedule articles for applications of valves. 
C. Caution:  Revise pressure ratings and insert temperature ratings in valve articles if valves with higher ratings 

are required. 
D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and 

temperatures. 
E. Valve Sizes:  Same as upstream piping unless otherwise indicated. 
F. Valve Actuator Types: 

 Gear Actuator:  For quarter-turn valves NPS 8 and larger. 
 Handwheel:  For valves other than quarter-turn types. 
 Handlever:  For quarter-turn valves NPS 6 and smaller[ except plug valves. 
 Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator; of size and with chain 

for mounting height, as indicated in the "Valve Installation" Article. 

G. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

 Gate Valves:  With rising stem. 
 Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve 

that allows operation of valve without breaking the vapor seal or disturbing insulation. 
 Butterfly Valves:  With extended neck. 

H. Valve-End Connections: 

 Flanged:  With flanges according to ASME B16.1 for iron valves. 
 Solder Joint:  With sockets according to ASME B16.18. 
 Threaded:  With threads according to ASME B1.20.1. 

2.2. VALVES 

A. BALL VALVES 

 Ball valves shall be scheduled as type “BLV” valves.  Valve specifications by type number shall be as 
follows: 

 Provide ball handle with extension or offset as required to clear piping insulation. 

a. BLV-1: 2-1/2” valves and smaller, Hammond #8501 (screwed) or 8511 (solder) series 
bronze two piece large port ball valve 600 PSI-WOG/150 PSI-WSP reinforced TFE seats, 
chrome plate brass ball (tunnel or drilled design), silicon bronze stem vinyl-covered steel lever 
handle.  Stainless steel ball and stem shall be provided for steam applications. 

B. GATE VALVES 

 Gate valves shall be scheduled as type “GTV” valves.  Valve specifications by type number shall be as 
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follows: 

a. GTV-1: 2” and smaller Hammond #IB640 (screwed) or IB635 (solder) ASTM B 62 bronze 
body and bonnet with malleable iron handwheel, 200 PSI-WOG/125 PSI-WSP. 

b. GTV-2: 2 ½” and larger Hammond #IR1140 HI, flanged, bolted bonnet, O.S. & Y., ASTM 126 
iron body, bronze trimmed, 200 PSI-WOG/125 PSI-WSP. 

C. CHECK VALVES 

 Check valves shall be scheduled as type “SCV” valves.  Valve specifications by type number shall be 
as follows: 

a. SCV-1: 2” valves and smaller Hammond #IB940 (screwed) or IB912 (solder) bronze check 
valve, 200 PSI-WOG/125 PSI-WSP, Teflon or bronze disc and seat ring. 

b. SCV-2: 2-1/2” and larger Hammond #IR1124 HI flanged, ASTM 126 iron body, bronze 
trimmed, 200PSI-WOG/125 PSI-WSP. 

D. BUTTERFLY VALVES 

 Butterfly valves shall be scheduled as Type “BFV” valves.  Valve specifications by type number shall 
be as follows: 

a. BFV-1:  Size 3” and larger Hammond #6211-01 (lever) or 6211-03 (gear) ASTM A 
126 cast iron drilled and tapped full lug body, 200 PSI-WOG 12” and smaller, 150 PSI-WOG 
14” and larger, extended neck, bronze disc, stainless steel stem, field-replaceable EPDM or 
(buna for oil or lubricated service) sleeve and stem seals. 

E. MANUAL BALANCING VALVES 

 Balancing valves shall be scheduled as Type “BAV” valves.  Contractor shall provide bronze balancing 
valves with provisions for connecting differential pressure meter for purposes of setting flow rate 
through valve.  Contractor shall install balancing valves in a manner that allows access to the setting 
indicator and the gauge connections.  Valves shall be shipped in polyurethane block to be used as 
insulation.  Equivalent valves by Armstrong, Bell and Gossett, Tour and Anderson, Nibco.  Valves shall 
be as follows: 

a. BAV-1 Sizes ½” through 6” Armstrong Model CBV I or CBV II circuit balance valve, 125 
PSI-WP at 250 degrees F., meter connections with built-in check valves screwed or flanged 
ends.  Provide complete with polyurethane insulation cover. 

2.3. VALVE SCHEDULE 

SYSTEM SIZE STOP CHECK BALANCE 

Hot Water ½” - 2-1/2” BLV-1 SCV-1 BAV-1 

Hot Water 3”-6” BFV-1 SCV-2 BAV-1 

Chilled Water ½” - 2-1/2” BLV-1 SCV-1 BAV-1 

Chilled Water 3”-8” BFV-1 SCV-2 BAV-1 

Steam ½”-2” GTV-1 SCV-1 -- 

Steam 2-1/2” and up GTV-2 SCV-2 -- 

Pumped Condensate  ½”-1-1/2” -- SCV-1 -- 

Compressed Air All BLV-1 -- -- 

 

PART 3 – EXECUTION 

3.1. VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and 
equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 
C. Install valves in horizontal piping with stem at or above center of pipe. 
D. Install valves in position to allow full stem movement. 
E. Install chainwheels on operators for butterfly and gate valves NPS 4 and larger and more than 96 inches 

above floor.  Extend chains to 66 inchesabove finished floor. 
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 Install swing check valves for proper direction of flow and in horizontal position with hinge pin level. 

3.2. INSTALLATION 

A. Install necessary valves within piping systems to provide required flow control, to allow isolation for inspection, 
maintenance and repair of each piece of equipment or fixture, and on each main and branch service loop.   

B. Each valve shall be installed so that it is easily accessible for operation, visual inspection, and maintenance 
and wherever possible, gate, check and ball valves shall be installed on a horizontal run with the handle 
upright and within 15 degrees of vertical.  Butterfly valves shall be installed with the stem in the horizontal 
position and the handle at 90 degrees from vertical. 

C. Valves installed in piping systems shall be compatible with system maximum test pressure, pipe materials, 
pipe joining method, and fluid or gas conveyed in system. 

D. Valves 2-1/2” and smaller shall have soldered or screwed end connections as required by piping materials 
unless otherwise specified or shown on drawings.  Install union connection in the line within two feet of each 
screw end valve unless valve can be otherwise easily removed from line.  Valves 3” and over shall have 
flange end connections. 

E. Non-rising stem valves shall not be installed at any point in the piping systems.  With permission of 
Architect-Engineer non-rising stem valve may be installed at particular points where space is restricted. 

F. Provide butterfly valves 6” and smaller with 10 position lever handle for on-off application and infinite position 
handle for throttling applications.  Provide butterfly valves 8” and up with fully enclosed all weather gear 
operators. 

G. Install globe valves with pressure on top of disc except that must be completely drained for inspection, 
maintenance or to prevent freezing shall be installed with stem in horizontal position to insure complete 
drainage of pipelines. 

H. Gate valves shall not be installed in pipelines where intended for throttling service or where piping is subject to 
vibration as part of normal operating conditions. 

I. Valves shall be designed for repacking under pressure when fully opened and backseated. 
J. Balancing valves installed by means of sweating or soldering shall have their interiors removed before 

installation and reinstalled upon dissipation of the heat associated with installation.  Using a wet rag in lieu of 
removing the valve interior as a means of heat dissipation during installation is not acceptable. 

3.3. ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but before final 
adjusting and balancing.  Replace valves if persistent leaking occurs. 

 

 

END OF SECTION 230523 
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SECTION 230548 – MECHANICAL SOUND AND VIBRATION CONTROL 
230548 MECHANICAL SOUND AND VIBRATION CONTROL 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS 

A. Product Data: For each type of vibration isolation product to be used. 

PART 2 - PRODUCTS   

2.1. GENERAL 

A. Equivalents by Amber-Booth Company, Mason Industries, Peabody Noise Control (Kinetics). 

2.2. VIBRATION ISOLATION 

A. Furnish and install vibration isolation devices for rotating or reciprocating mechanical equipment and piping 
systems attached thereto. 

B. Work shall include all material and labor required for installation of the resilient mounting and suspension 
systems, adjusting each mounting system, and measurement of isolator system performance when so 
requested by the Architect-Engineer.  Specific mounting arrangements for each item of mechanical equipment 
shall be as described herein and as indicated by schedules and details on the drawings. 

C. All vibration isolation equipment, including steel framing and reinforcing for concrete inertia bases and 
including steel rail bases, shall be furnished by one of the following manufacturers:  A single manufacturer for 
all vibration isolation equipment will be required except as specifically approved in writing by the Architect-
Engineer or by his specific approval of shop drawings. 

D. The Contractor and the vibration isolation manufacturer or his regularly designated and factory authorized 
representative shall perform the following tasks in addition to the supply and installation of isolation 
equipment: 

E. Obtain from the Architect-Engineer the approved manufacturer's name, model number, and other necessary 
identifying data for each item of mechanical and electrical equipment to be resiliently mounted.  Coordinate all 
resilient mounting systems with the exact equipment to be furnished in regard to physical size, isolator 
locations, weight, rotating speed, etc.  Direct contact and cooperation between the vibration isolation device 
fabricator and the equipment manufacturer will be required. 

F. Obtain all necessary data in regard to piping systems which are to be resiliently supported so that proper 
isolators can be selected.  Select piping system isolators for proper isolators can be selected.  Select piping 
system isolators for proper coordination with the physical arrangement of pipe lines and with the physical 
characteristics of the building. 

G. Submit shop drawings as required by other portions of this specification.  These drawings shall include 
specification information as follows: 

 Manufacturer's model number for each isolator, the machine or pipeline to which it is to be applied, and 
the number of isolators to be furnished for each machine or pipeline. 

 For steel spring mounts or hangers - free height, deflected height, solid height, isolator loading, and 
diameter of spring coil. 

 For elastomer or glass fiber isolators - free height, deflected height, and isolator loading. 
 Dimensional and weight data for concrete inertia bases, steel and rail bases, and details of isolator 

attachment. 

H. Provide on-the-job supervision as required during installation of resiliently mounted equipment and piping to 
assure that all vibration isolators are installed in strict accordance with normally accepted practices for critical 
environments. 

I. Replace at no extra cost to the Owner any isolators which do not produce the required deflection, are 
improperly loaded above or below their operating height, or which in any way do not produce the required 
isolation. 

J. The vibration isolation systems described herein and identified by type letter designations shall be applied to 
specific classifications of mechanical and electrical equipment as indicated in this specification. 

K. TYPE A ISOLATION 

a. The equipment shall be rigidly mounted on a large reinforced concrete inertia block which has 
length and width dimensions approximately 20% greater than the supported equipment.  The 
inertia block and equipment shall be supported by steel spring vibration isolators.  Brackets 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 163 of 266



Chiller Replacment for Eisenhower  
Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

MECHANICAL SOUND AND VIBRATION CONTROL  230548-2 

 

for the spring isolators shall be located off the sides of the inertia block with the tops of the 
springs near the vertical center of gravity of the equipment and inertia block; or if the center of 
gravity is higher than the top of the inertia block, the tops of the springs shall be at the top of 
the inertia base.  The spring isolators shall rest on curbs or pedestals if necessary.  There 
shall be a 2 inch minimum space between the bottom of the inertia base and the top of the 
housekeeping pad or floor slab when a housekeeping pad is not indicated on the drawings. 

b. Concrete inertia bases shall be formed by a welded steel channel frame which incorporates 
prelocated equipment anchor bolts, and minimum 1/2 inch diameter reinforcing bars on 
minimum 8 inch centers each way welded in place.  Concrete shall be standard 150-160 
lb./cu. ft. structural concrete.  The base thickness shall be determined by the weight 
requirements but it shall be a minimum of 8% of the longest span between isolators or 6 
inches, whichever is greater.  For centrifugal and axial fans and centrifugal pumps the inertia 
base shall have a minimum weight equal to that of the isolated equipment.  For reciprocating 
equipment the inertia base shall have a minimum weight equal to twice the weight of the 
equipment. 

c. Springs shall be of the free standing unhoused type.  Horizontal spring stiffness shall not be 
less than 0.8 of vertical stiffness.  Springs shall be selected for reasonably uniform deflection 
taking into consideration any difference in machine weight at each supporting point, but 
deflection of each spring shall not be less than that specified for each classification of 
mechanical equipment.  The spring deflection from the point of rated deflection to the point at 
which the spring is solid shall not be less than 1/2 of the rated static deflection.  The yield 
point of the steel used in the springs shall be sufficiently great so that the springs may be 
compressed to shorted turns without danger of spring failure.  At least two layers of ribbed 
waffle pattern neoprene pads or equivalent glass fiber pads shall be installed under the base 
plate of each spring isolator.  Springs shall have leveling bolts and proper means for bolting to 
the machines.  To prevent corrosion, springs for outdoor installation shall be galvanized or 
otherwise coated as approved by the Architect-Engineer. 

L. TYPE B ISOLATION 

a. The equipment shall be rigidly mounted on wide flange or channel structural steel members 
which shall run perpendicular to any support channels or similar members which are an 
integral portion of the equipment, or which shall be fabricated to form a complete frame for 
machine mounting.  Height saving spring mounting brackets shall be welded to the ends of 
the structural steel saddle members or to the sides of structural steel saddle members or to 
the sides of structural steel frames to attach free standing steel spring isolators.  Unless 
otherwise approved, the depth of the structural steel saddle members or the perimeter 
members of mounting frames shall be at least one-tenth of the longest frame dimension. 

b. Steel spring isolators shall be as specified for Type A isolation. 
c. Minimum clearance between the steel base and the housekeeping pad or floor shall be 2 

inches. 

M. TYPE C ISOLATION 

a. The equipment shall be rigidly mounted in a steel frame which is sufficiently stiff so that it may 
be supported on resilient isolators without distortion of the frame or mis-alignment of the 
equipment.  If the equipment has an integral frame which is suitably rigid, then the resilient 
isolators may be secured directly to the integral equipment  frame or base. 

b. Isolators shall be selected on the basis of the required static deflection as scheduled or 
specified, and as follows: 

c. Required deflection 0.25 to 0.4 inches - double deflection neoprene-in-shear isolators. 
d. Required deflection 0.5 inches and greater - steel spring isolators as specified for the Type A 

mounting. 
e. Isolators shall be selected for reasonably uniform deflection taking into consideration any 

difference in machine weight at each supporting point, but deflection shall not be less than 
that specified for each classification of equipment. 

f. Minimum clearance between the equipment base and the housekeeping pad or floor shall be 
2 inches. 

N. TYPE D ISOLATION 

 The equipment shall be suspended with steel spring vibration isolators which are complete with 
neoprene-in-shear isolators for high frequency noise control.  The neoprene-in-shear isolators shall 
provide static deflection of 0.20 inches minimum.  In addition, elastomer washers shall be furnished as 
necessary to prevent metal-to-metal contact. 

 Hanger rod misalignment of up to 15 degrees relative to vertical shall not cause "short-circuiting" of the 
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isolation components due to metal-to-metal contact. 
 Spring hangers shall utilize free standing springs which are unhoused except for the required partial 

and open housing assembly.  Spring hangers shall be selected for reasonably uniform deflection taking 
into consideration any difference in machine weight at each supporting point, but deflection of each 
hanger shall not be less than that specified for each classification of mechanical equipment.  The 
spring deflection from the point of rated deflection to the point at which the spring is solid shall not be 
less than one-half of the rated static deflection.  The yield point of the steel used in the springs shall be 
sufficiently great so that the springs may be compressed to shorted turns without danger of spring 
failure. 

 Resilient hangers shall be installed as near as possible to the supporting overhead structure.  The 
machine suspension points shall be in a rigid and heavy portion of the building structure.  Suspension 
of machines from lightweight floor slabs shall be avoided, particularly at the center of structural spans. 

 Suspension rods shall be attached to rigid members of the machine structure.  When such attachment 
points do not exist, a heavy steel framework shall be furnished to support the machine with suspension 
rods attached to this framework. 

O. TYPE E ISOLATION 

a. The equipment shall be suspended with double deflection neoprene-in-shear hangers which 
are complete with elastomer washers as required to prevent metal-to-metal contact. 

b. Hangers shall be installed as near as possible to the supporting overhead structure.  
Suspension points shall be on a rigid portion of both the overhead structure and equipment 
framework. 

 TYPE F ISOLATION (Curb Mounted Roof-Top Air Conditioning Machines) 

a. The roof-top air conditioning machine shall be mounted on a free standing steel spring 
isolated rectangular rail (curb) system which in turn is mounted on a roof curb as normally 
used to mount the machine when vibration isolation is not used.  The isolation system shall be 
suitable for outdoor unprotected locations and it shall include a soft and flexible elastomer air 
and water seal which shall not short circuit the spring isolators.  The spring isolators shall 
provide uniform deflection of not less than 0.9 inch for the entire machine.  The isolation 
system shall not allow lateral movement greater than 5/8 inch for wind loads up to 100 miles 
per hour.  Suitable systems of this type are Peabody Noise Control Type ASR, Mason 
Industries Type CMAB, and Amber Booth Type RTIR. 

PART 3 - EXECUTION 

3.1. GENERAL 

A. Cooperate with all other Contractors engaged in this project so that the installation of vibration isolation 
devices will proceed in a manner that is in the best interests of the Owner. 

B. Notify the Architect-Engineer of any project conditions which affect vibration isolation system installation or 
performance and which are found to be different from conditions indicated by the drawings or described by the 
specifications.  Should vibration isolation system installation proceed without such notifications any remedial 
work required to achieve proper isolator performance shall be accomplished by the Contractor at no additional 
cost to the Owner. 

C. Be alert for possible "short-circuiting" of vibration isolation systems by piping supports, electrical connections, 
temperature control connections, drain lines, building construction, etc., and notify the involved contractor as 
to these problems or potential problems.  Where such situations cannot be easily resolved, notify the 
Architect-Engineer so that preventive or remedial action can take place on a timely basis.  Any remedial 
measures required shall be undertaken by the Contractor responsible at no additional cost to the Owner. 

3.2. RESILIENT MOUNTINGS FOR SPECIFIC CLASSIFICATIONS OF EQUIPMENT  

Equipment Power(HP) or 
as Noted 

Rotating 
Speed  RPM 

Mounting 

Type 

Inertia 

Base* 

Static 

Deflection** 

Pumps all except In-The-Line 
Type 

-- 1750 A 2 1.5" 

Floor mounted AHU’s 1 - 50 500 and Up B  .75” 

Suspended AHU’s, fan coils, 
and other Suspended 
Equipment 

0 - 7-1/2 500 and Up D  .75" 

Rooftop units 7-1/2 - 50 500 and Up F  .75” 
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  *  Minimum inertia base weight expressed as multiple of weight of supported equipment. 

** Minimum static deflection of isolators specified for mounting type indicated. 

3.3. ISOLATION OF PIPING SYSTEMS 

A. All piping which connects to resiliently mounted equipment shall be suspended with resilient hangers or 
supported by floor mounted isolators for a distance of 100 pipe diameters from the connected machine or 
within the mechanical equipment room whichever is the greater distance.  The first three supports from the 
connected machine shall have the same static deflection as indicated for the machine; the next two supports 
shall have static deflection at least equal to one-half of the static deflection indicated for the machine 
mounting, and remaining pipe supports shall provide static deflection of 0.35 inches minimum.  These 
remaining isolators may be elastomer. 

B. Steel spring hangers shall be as specified for Type D isolation except that a scale shall be attached to the 
hanger housing to indicate deflection.  Elastomer hangers shall be as specified for Type E isolation.  Floor 
mounts shall be free standing steel spring isolators as specified for Type A isolation where static deflection in 
excess of 0.35 inches is required.  Floor mounts, where static deflection of 0.35 inches or less is required, 
shall be double deflection neoprene-in-shear as specified for Type C isolation. 

C. Vertical pipe risers shall be resiliently mounted, preferably with each riser anchored near the center of the run.  
The risers shall be supported at the anchor points with steel spring or double deflection neoprene-in-shear 
isolators which provide static deflection of at least 0.35 inches.  Isolators for the remainder of each run shall 
be steel spring type specifically designed to control load shifting due to pipe expansion and contraction.  At 
least 0.35 inches deflection shall be maintained under all conditions. 

D. Flexible neoprene connectors shall be used to connect all piping to all isolated equipment except equipment 
for which flexible connectors are not permitted by code.  For this application provide swing connectors 
changing direction a minimum of 3 times before joining isolated equipment.  Swing connections should be 
made within approximately 6 feet of the isolated equipment.  Connectors shall be manufactured of multiple 
plys of nylon tire cord fabric and neoprene both molded and cured in hydraulic presses.  No steel wire or rings 
shall be used as pressure reinforcement.  Connectors up to and including 2" diameter may have threaded 
ends.  Connectors 2-1/2 inches and larger shall be manufactured with floating steel flanges.  All connections 
shall be rated a minimum of 150 psi at 220 degrees F.  All flanged equipment shall be directly connected to 
neoprene elbows in the size range 2-1/2 inches through 6 inches or any larger available size if the piping 
makes a 90 degree turn at the equipment.  All straight through connections shall be made with either flanged 
or screwed connectors properly pre-extended as recommended by the manufacturer to prevent additional 
elongation under pressure.  Sizes 12 inches and larger operating at pressures above 100 psi shall employ 
control cables with end fittings isolated from the anchoring plates by means of 1/2 inch thick bridge bearing 
neoprene washer bushing designed for a maximum of 1000 psi.  Elbows shall be Mason-Flex type MFNEC, 
straight connectors Mason-Flex type MFTFU or MFTNC, and control cables assemblies type ACC, all as 
manufactured by Mason Industries, Inc. 

E. Drain connections from isolated equipment to floor drains shall be at least 1" free from drain or use rubber 
hose. 

3.4. ISOLATION OF FRACTIONAL HORSEPOWER EQUIPMENT 

A. All fractional horsepower fans, pumps, etc., which are mounted on or suspended from floors that are on-grade 
shall be isolated with neoprene-in-shear isolators furnished by the vibration isolation supplier except where 
such isolators are furnished as an integral part of the machine. 

 

 

END OF SECTION 230548 
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SECTION 230553 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 
230553 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 
PART 1 - GENERAL 

1.1. SUMMARY 

A. Section Includes: 

  Equipment labels. 
  Warning signs and labels. 
  Pipe labels. 

1.2. SUBMITTAL 

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

PART 2 - PRODUCTS 

2.1. EQUIPMENT LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and 
having predrilled holes for attachment hardware.  Black letters on white background. 

B. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch. 
C. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing 

distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include 
secondary lettering two-thirds to three-fourths the size of principal lettering. 

D. Fasteners:  Stainless-steel rivets or self-tapping screws. 
E. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 
F. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers 

where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title 
where equipment is specified. 

G. Install or permanently fasten labels on each major item of mechanical equipment. 
H. Locate equipment labels where accessible and visible. 

2.2. VALVE IDENTIFICATION 

A. Mark all valves with Seton No. 300-BL brass identification tags with system legend, valve number and size 
stamped on tag.  Lettering shall be black ½” high.  Tags shall be minimum 2” in diameter and attached to 
valve with Seton No. 16 brass jack chain. 

B. Prepare four copies of typewritten list of valve tags.  List shall be typed in upper case and contain tag number, 
valve size, type, function and location.  Frame one list under glass and mount near operating instruction in 
main equipment rooms. 

2.3. PIPING IDENTIFICATION 

A. Colors and wording shall be of standard pipe markers as available from Seaton or equal.  Submit for approval 
list of colors and wording prior to purchase of pipe markers.    

B. Pipe marker nomenclature/colors shall meet applicable ANSI Standard and OSHA requirements.  Pipe 
markers with letters and flow direction arrows 

C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; 
accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as 
follows: 

 Near each valve and control device. 
 Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow 

pattern is not obvious, mark each pipe at branch. 
 Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
 At access doors, manholes, and similar access points that permit view of concealed piping. 
 Near major equipment items and other points of origination and termination. 
 Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in areas of 

congested piping and equipment. 
 On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

 

 

END OF SECTION 230553 
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SECTION 230593 – SYSTEM TESTING & BALANCING 
230593 SYSTEM TESTING & BALANCING 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.   

1.2. TESTING AND BALANCING CONTRACTORS 

A. Testing and balancing (TAB) of the building air and hydronic systems will be to be completed near the end of 
construction.  The Mechanical Contractor has responsibility to cooperate with, make adjustments for, and 
provide any equipment necessary for the TAB contractor to complete the job. 

PART 2 - PRODUCTS 

A. Not Used 

PART 3 - EXECUTION 

3.1. SCOPE OF WORK 

A. The Contractor shall procure the services of an independent air balance and testing contractor, approved by 
the A/E, which specializes in the balancing and testing of heating, ventilating and air conditioning systems, to 
balance, adjust, and test air moving equipment and air distribution and exhaust systems and all water flow 
circuits.  All work by this contractor shall be done under engineer employed by them.  All instruments used by 
this contractor shall be accurately calibrated and maintained in good working order.  If requested the tests 
shall be conducted in the presence of the A/E responsible for the project and/or his representative.  The 
testing and balancing contractor shall be certified by NEBB or AABC and all work shall be performed in 
accordance with these organizations' published procedure manuals. 

B. The balancing contractor shall prepare a certified report of all tests performed.  The report shall be written on 
standard forms prepared by NEBB or AABC or facsimiles thereof.  The balancing contractor shall submit 3 
copies of this report to the Mechanical Contractor who shall submit them to the A/E for review and distribution. 

C. Air balance and testing shall not begin until systems have been completed and are in full working order.  All 
heating, ventilation, and air conditioning systems and equipment shall be in full operation during each working 
day of testing and balancing. 

3.2. SYSTEM PREPARATION FOR TESTING AND BALANCING 

A. Prior to requesting testing and balancing contractor to perform their work the installing contractor shall make 
all necessary inspections and adjustments to insure that systems are completely installed and operating in 
accordance with the manufacturer's recommendations and the contract documents. 

B. The following checks shall be performed on each system installed under this contract.  A report sheet shall be 
prepared for each system indicating checks made, corrective action taken where required, date, and name of 
person making inspection.  Submit one copy to testing and balancing contractor and two to A/E.  Testing and 
balancing contractor will not begin until checklist has been received and reviewed. 

3.3. TEMPERATURE CONTROLS CONTRACTOR COORDINATION 

A. The temperature control contractor shall have a technical representative present with the balancing contractor 
on the first day of balancing for a minimum of four hours of active balancing and temperature controls 
coordination. 

B. For the remainder of the balancing the temperature contractor may either have a technical representative 
present, or may furnish the balancer with the latest DDC software and all required interface devices.  This 
includes instructions and coordination in the use of all interface devices, including laptop computers.  There 
shall be no charge to the balancing contractor for the use of these interface devices and they shall be returned 
to the temperature controls contractor at the end of the balancing process. 

3.4. AIR HANDLING SYSTEMS: 

A. Clear system of all foreign objects and clean system. 
B. Verify fan rotation. 
C. Check bearing condition and lubrication. 
D. Check fan wheel clearances and fan alignment. 
E. Check motor security to mounting base. 
F. Check alignment of drive. 
G. Check vibration isolator adjustment. 
H. Verify that proper filter media is installed. 
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I. Verify that all control dampers are installed and operable without binding or sticking. 
J. Confirm that all fire, smoke and volume dampers are installed and in full open position. 
K. Verify that all air terminal units are installed. 
L. Confirm that all air openings in walls above ceilings have been provided. 
M. Check for and repair all excessive air leaks in duct systems, at equipment connections and at coils. 
N. Air leaks shall not exceed SMACNA parameters for system pressure. 
O. Verify that ductwork is constructed and installed in accordance with contract drawings and/or approved 

ductwork shop drawings. 
P. Inspect and clean all coils (including evaporator and condenser) and correct fin damage. 

3.5. BOILERS AND CHILLERS: 

A. Verify cleaning and start-up was in accordance with manufacturers recommendations and that all safety and 
operating controls have been tested, adjusted and set for proper operation.  Submit start-up log with report. 

B. Confirm that flow and temperature measurements devices have been provided. 
C. The Mechanical Contractor shall make changes in pulleys, belts, dampers, etc., as required by the test and 

balance contractor, at no additional cost to the Owner. 
D. The Mechanical Contractor shall install new filters in the air handlers and clean all strainers in the water 

system just prior to the beginning of the testing and balancing. 
E. The control manufacturer or his representative shall assist the test and balance contractor in setting automatic 

dampers, valves, etc., as required. 

3.6. HYDRONIC TESTING AND BALANCE 

A. GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

 Prepare test reports with pertinent design data, and number in sequence starting at pump to end of 
system.  Check the sum of branch-circuit flows against the approved pump flow rate.  Correct 
variations that exceed plus or minus 5 percent. 

 Prepare schematic diagrams of systems' "as-built" piping layouts. 
 Prepare hydronic systems for testing and balancing according to the following, in addition to the 

general preparation procedures specified above: 

a. Open all manual valves for maximum flow. 
b. Check makeup water-station pressure gage for adequate pressure for highest vent. 
c. Check flow-control valves for specified sequence of operation, and set at indicated flow. 
d. Set differential-pressure control valves at the specified differential pressure.  Do not set at 

fully closed position when pump is positive-displacement type unless several terminal valves 
are kept open. 

e. Set system controls so automatic valves are wide open to heat exchangers. 
f. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so motor 

nameplate rating is not exceeded. 
g. Check air vents for a forceful liquid flow exiting from vents when manually operated. 

 Confirm pump shaft alignment, grouting and fastening of pump base. 
 Verify that all pump vibration isolators are properly adjusted and that flexible connections are properly 

restrained and aligned. 
 Check pump bearing for proper lubrication and condition. 
 Verify pump rotation and impeller size. 
 Confirm that total system has been hydrostatically tested, flushed, filled, vented and water treated as 

required. 
 Confirm that all strainer baskets are in place, clean and are the proper type. 

 Verify that all pressure reducing and control valves are operating properly. 
 Confirm that all expansion tanks are installed and contain proper air charge. 
 Verify that access to all balancing valves and flow stations in walls and ceilings have been provided. 
 Inspect and clean all coils and correct fin damage. 
 Confirm that fittings have been provided for flow and temperature measurements at all coils, heat 

exchangers and pumps. 
 Verify that all piping connections to 3-way valves and coils are proper for flow direction as indicated by 

manufacturer and temperature control contractor. 

B. PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 

 Measure water flow at pumps.  Use the following procedures except for positive-displacement pumps: 

a. Verify impeller size by operating the pump with the discharge valve closed.  Read pressure 
differential across the pump.  Convert pressure to head and correct for differences in gage 
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heights.  Note the point on manufacturer's pump curve at zero flow and verify that the pump 
has the intended impeller size. 

i. If impeller sizes must be adjusted to achieve pump performance, obtain approval 
from Engineer and comply with requirements in Division 23 Section "Hydronic 
Pumps." 

b. Check system resistance.  With all valves open, read pressure differential across the pump 
and mark pump manufacturer's head-capacity curve.  Adjust pump discharge valve until 
indicated water flow is achieved. 

i. Monitor motor performance during procedures and do not operate motors in overload 
conditions. 

c. Verify pump-motor brake horsepower.  Calculate the intended brake horsepower for the 
system based on pump manufacturer's performance data.  Compare calculated brake 
horsepower with nameplate data on the pump motor.  Report conditions where actual 
amperage exceeds motor nameplate amperage. 

d. Report flow rates that are not within plus or minus 10 percent of design. 

 Measure flow at all automatic flow control valves to verify that valves are functioning as designed. 
 Measure flow at all pressure-independent characterized control valves, with valves in fully open 

position, to verify that valves are functioning as designed. 
 Set calibrated balancing valves, if installed, at calculated presettings. 
 Measure flow at all stations and adjust, where necessary, to obtain first balance. 

a. System components that have Cv rating or an accurately cataloged flow-pressure-drop 
relationship may be used as a flow-indicating device. 

 Measure flow at main balancing station and set main balancing device to achieve flow that is 5 percent 
greater than indicated flow. 

 Adjust balancing stations to within specified tolerances of indicated flow rate as follows: 

a. Determine the balancing station with the highest percentage over indicated flow. 
b. Adjust each station in turn, beginning with the station with the highest percentage over 

indicated flow and proceeding to the station with the lowest percentage over indicated flow. 
c. Record settings and mark balancing devices. 

 Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump heads, 
and systems' pressures and temperatures including outdoor-air temperature. 

 Measure the differential-pressure-control-valve settings existing at the conclusion of balancing. 
 Check settings and operation of each safety valve.  Record settings. 

C. PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS 

 Balance systems with automatic two- and three-way control valves by setting systems at maximum 
flow through heat-exchange terminals and proceed as specified above for hydronic systems. 

D. PROCEDURES FOR HEAT-TRANSFER COILS 

 Measure, adjust, and record the following data for each water coil: 

a. Entering- and leaving-water temperature. 
b. Water flow rate. 
c. Water pressure drop. 
d. Dry-bulb temperature of entering and leaving air. 
e. Wet-bulb temperature of entering and leaving air for cooling coils. 
f. Airflow. 
g. Air pressure drop. 

 Measure, adjust, and record the following data for each steam coil: 

a. Dry-bulb temperature of entering and leaving air. 
b. Airflow. 
c. Air pressure drop. 
d. Inlet steam pressure. 

3.7. PROCEDURES FOR CHILLERS 

A. Balance water flow through each evaporator and condenser to within specified tolerances of indicated flow 
with all pumps operating.  With only one chiller operating in a multiple chiller installation, do not exceed the 
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flow for the maximum tube velocity recommended by the chiller manufacturer.  Measure and record the 
following data with each chiller operating at design conditions: 

 Evaporator-water entering and leaving temperatures, pressure drop, and water flow. 
 For water-cooled chillers, condenser-water entering and leaving temperatures, pressure drop, and 

water flow. 
 Evaporator and condenser refrigerant temperatures and pressures, using instruments furnished by 

chiller manufacturer. 
 Power factor if factory-installed instrumentation is furnished for measuring kilowatts. 
 Kilowatt input if factory-installed instrumentation is furnished for measuring kilowatts. 
 Capacity:  Calculate in tons of cooling. 
 For air-cooled chillers, verify condenser-fan rotation and record fan and motor data including number of 

fans and entering- and leaving-air temperatures. 

3.8. PROCEDURES FOR COOLING TOWERS 

A. Shut off makeup water for the duration of the test, and verify that makeup and blowdown systems are fully 
operational after tests and before leaving the equipment.  Perform the following tests and record the results: 

 Measure condenser-water flow to each cell of the cooling tower. 
 Measure entering- and leaving-water temperatures. 
 Measure wet- and dry-bulb temperatures of entering air. 
 Measure wet- and dry-bulb temperatures of leaving air. 
 Measure condenser-water flow rate recirculating through the cooling tower. 
 Measure cooling-tower spray pump discharge pressure. 
 Adjust water level and feed rate of makeup water system. 
 Measure flow through bypass. 

3.9. TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

 Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10% percent. 
 Air Outlets and Inlets:  Plus or minus 10 percent. 
 Heating-Water Flow Rate:  Plus or minus 10 percent. 
 Cooling-Water Flow Rate:  Plus or minus 10 percent. 

3.10. REPORTING 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in 
"Examination" Article, prepare a report on the adequacy of design for systems' balancing devices.  
Recommend changes and additions to systems' balancing devices to facilitate proper performance measuring 
and balancing.  Recommend changes and additions to HVAC systems and general construction to allow 
access for performance measuring and balancing devices. 

B. Status Reports:  Prepare biweekly progress reports to describe completed procedures, procedures in 
progress, and scheduled procedures.  Include a list of deficiencies and problems found in systems being 
tested and balanced.  Prepare a separate report for each system and each building floor for systems serving 
multiple floors. 

3.11. FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested 
systems and balanced systems. 

 Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing 
and balancing engineer. 

 Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 

 Pump curves. 
 Fan curves. 
 Manufacturers' test data. 
 Field test reports prepared by system and equipment installers. 
 Other information relative to equipment performance; do not include Shop Drawings and product data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 

 Title page. 
 Name and address of the TAB contractor. 
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 Project name. 
 Project location. 
 Architect's name and address. 
 Engineer's name and address. 
 Contractor's name and address. 
 Report date. 
 Signature of TAB supervisor who certifies the report. 

 Table of Contents with the total number of pages defined for each section of the report.  Number each 
page in the report. 

 Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract Documents. 

 Nomenclature sheets for each item of equipment. 
 Data for terminal units, including manufacturer's name, type, size, and fittings. 
 Notes to explain why certain final data in the body of reports vary from indicated values. 
 Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch diameter. 
f. Inlet vane settings for variable-air-volume systems. 
g. Settings for supply-air, static-pressure controller. 
h. Other system operating conditions that affect performance. 

D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system 
with single-line diagram and include the following: 

 Quantities of outdoor, supply, return, and exhaust airflows. 
 Water and steam flow rates. 
 Duct, outlet, and inlet sizes. 
 Pipe and valve sizes and locations. 
 Terminal units. 
 Balancing stations. 
 Position of balancing devices. 

3.12. ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being 
maintained throughout and to correct unusual conditions. 

B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter 
conditions, perform additional TAB during near-peak summer and winter conditions. 

3.13. AIR AND WATER BALANCE CONSTRUCTION COORDINATION 

A. During installation of the mechanical systems the testing and balancing contractor shall make no less than (3) 
inspection visits to the project site.  Proper placement and installation of all control and balancing devices shall 
be verified by these inspections.  The mechanical contractor shall make all corrections in control and 
balancing device locations as requested by the TAB contractor.  Following each inspection visit the TAB 
contractor shall report to the A/E all items noted, action taken, and progress of control device installation.  The 
last inspection and balancing shall be performed in the presence of a professional engineer active in the 
design of mechanical building systems. 

 

 

END OF SECTION 230593 
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SECTION 230719 – PIPING INSULATION 
230719 PIPING INSULATION 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. SUMMARY 

A. Section Includes: 

 Insulation Materials: 

a. Cellular glass. 
b. Flexible elastomeric. 
c. Mineral fiber. 
d. Polyolefin. 

 Insulating cements. 
 Adhesives. 
 Mastics. 
 Sealants. 
 Factory-applied jackets. 
 Field-applied jackets. 
 Tapes. 

B. SUBMITTALS 

 Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets 
(both factory and field applied, if any). 

 LEED Submittal: 

a. Product Data for Credit EQ 4.1:  For adhesives and sealants, including printed statement of 
VOC content. 

 Shop Drawings: 

a. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

b. Detail attachment and covering of heat tracing inside insulation. 
c. Detail insulation application at pipe expansion joints for each type of insulation. 
d. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of 

insulation. 
e. Detail removable insulation at piping specialties, equipment connections, and access panels. 
f. Detail application of field-applied jackets. 
g. Detail application at linkages of control devices. 
h. Detail field application for each equipment type. 

 Qualification Data:  For qualified Installer. 
 Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 

indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test 
methods employed. 

C. QUALITY ASSURANCE 

 Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 

 Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response 
characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and 
inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket 
materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of 
applicable testing and inspecting agency. 

a. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 
50 or less. 
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b. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index 
of 150 or less. 

 Products shall not contain formaldehyde, asbestos, lead, mercury, mercury compounds, or 
polybrominated diphenyl ether fire retardants. 

1.3. DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard 
designation, type and grade, and maximum use temperature. 

1.4. COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 22 Section 
"Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application and equipment 
Installer for equipment insulation application.  Before preparing piping Shop Drawings, establish and maintain 
clearance requirements for installation of insulation and field-applied jackets and finishes and for space 
required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.5. SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after installing and testing 
heat tracing.  Insulation application may begin on segments that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction. 

PART 2 PRODUCTS 

2.1. INSULATION MATERIALS 

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied. 
B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 
C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm 

when tested according to ASTM C 871. 
D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 

2.2. PIPING AND EQUIPMENT INSULATION 

A. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed 
cells.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

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

a. Cell-U-Foam Corporation; Ultra-CUF. 
b. Pittsburgh Corning Corporation; Foamglas Super K. 

 Block Insulation:  ASTM C 552, Type I. 
 Special-Shaped Insulation:  ASTM C 552, Type III. 
 Board Insulation:  ASTM C 552, Type IV. 
 If retaining both types of insulation in first two subparagraphs below, indicate where each type applies 

in insulation system schedules. 
 Preformed Pipe Insulation without Jacket:  Comply with ASTM C 552, Type II, Class 1. 
 Preformed Pipe Insulation with Factory-Applied ASJ:  Comply with ASTM C 552, Type II, Class 2. 
 Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 

B. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I 
for tubular materials and Type II for sheet materials. 

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

a. Aeroflex USA Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180. 

C. Mineral-Fiber, Preformed Pipe Insulation: 

 Products:  Subject to compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following: 
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a. Johns Manville; Micro-Lok. 
b. Knauf Insulation; 1000(Pipe Insulation. 
c. Manson Insulation Inc.; Alley-K. 
d. Owens Corning; Fiberglas Pipe Insulation. 

 Type I, 850 deg F and Type IV, 1000 deg F  Materials:  Mineral or glass fibers bonded with a 
thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.  
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article . 

D. Mineral-Fiber Pipe and Tank Insulation: Fiberglass bonded with a thermosetting resin. Semi-rigid blanket 
material with factory-applied [ASJ] [FSK] [PSK] jacket, complying with ASTM C 1393, Type II or Type IIIA 
Category 2, or with properties similar to ASTM C 612, Type IB. Compressive Strength; per ASTM C 165, not 
less than 25 PSF (1.2 kPa) at 10% deformation. Thermal conductivity (k value) at 100 deg. F (38 deg. C) is 
0.25 Btu x in. /h x sq. ft. x deg. F (0.036 W/m x C). Factory-applied jacket requirements are specified in 
“Factory-Applied Jackets” Article. 

 Subject to compliance with requirements, provide:  

a. Knauf Insulation; Kwik-Flex Pipe and Tank Insulation. Basis of Design Product. 

E. Plenum Fire Wrap: 
 Installation shall be in strict accordance with manufacturer’s written instructions, as shown on the 

approved shop drawings. 
 3M™ Fire Barrier Plenum Wrap 5A+ shall be a high-temperature fiber blanket thermal insulation 

encapsulated in a fiberglass-reinforced aluminized foil.  
 Plenum Wrap density shall be nominal 6 pcf (96 kg/m3) and have a nominal 1/2 inch (12.7 mm) 

thickness.  
 The fiber blanket shall have a continuous use limit in excess of 1832°F (1000°C). Flame Spread Index 

and Smoke Developed Index of the foil encapsulated blanket shall be <25/<50. 

2.3. INSULATING CEMENTS 

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449/C 449M. 

2.4. ADHESIVES 

A. Military Specification referenced in this article is the only standard available when this Section was updated.  
MIL-A-3316C was last updated in October 1987. 

B. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to 
itself and to surfaces to be insulated, unless otherwise indicated. 

 Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.  For indoor 
applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

 For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 

 For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

E. PVC Jacket Adhesive:  Compatible with PVC jacket. 

 For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2.5. MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, 
Type II. 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services. 

 Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film thickness. 
 Service Temperature Range:  Minus 20 to plus 180 deg F. 
 Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight. 
 Color:  White. 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 175 of 266



Chiller Replacment for Eisenhower  
Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

PIPING INSULATION  230719-4 

 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services. 

 Water-Vapor Permeance:  ASTM F 1249, 3 perms at 0.0625-inch dry film thickness. 
 Service Temperature Range:  Minus 20 to plus 200 deg F. 
 Solids Content:  63 percent by volume and 73 percent by weight. 
 Color:  White. 

2.6. SEALANTS 

A. Joint Sealants: 

 Materials shall be compatible with insulation materials, jackets, and substrates. 
 Permanently flexible, elastomeric sealant. 
 Service Temperature Range:  Minus 100 to plus 300 deg F. 
 Color:  White or gray. 
 For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

B. FSK and Metal Jacket Flashing Sealants: 

 Materials shall be compatible with insulation materials, jackets, and substrates. 
 Fire- and water-resistant, flexible, elastomeric sealant. 
 Service Temperature Range:  Minus 40 to plus 250 deg F. 
 Color:  Aluminum. 
 For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

 Materials shall be compatible with insulation materials, jackets, and substrates. 
 Fire- and water-resistant, flexible, elastomeric sealant. 
 Service Temperature Range:  Minus 40 to plus 250 deg F. 
 Color:  White. 
 For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

2.7. FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied 
jackets are indicated, comply with the following: 

 ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with 
ASTM C 1136, Type I. 

 ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable 
protective strip; complying with ASTM C 1136, Type I. 

 ASJ+ SSL+: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing, interleaving 
with an outer polymer film leaving no paper exposed, and pressure-sensitive, acrylic-based adhesive 
covered by removable protective strip; complying with ASTM C 1136, Type I, II, III, IV, VII, VIII, and X 

 FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 
ASTM C 1136, Type II. 

 PVDC Jacket for Indoor Applications:  4-mil- thick, white PVDC biaxially oriented barrier film with a 
permeance at 0.02 perms when tested according to ASTM E 96 and with a flame-spread index of 5 
and a smoke-developed index of 20 when tested according to ASTM E 84. 

2.8. FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. inch, 
in a Leno weave, for equipment and pipe. 

2.9. FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
B. Although other thicknesses for PVC jackets are available, a flame-spread index of 25 and a smoke-developed 

index of 50 apply only to thicknesses of 30 mils (0.8 mm) and less. 
C. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; 

thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-
applied jacket schedules. 

 See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and 
products.  See Division 01 Section "Product Requirements." 
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 Adhesive:  As recommended by jacket material manufacturer. 
 Color:  White 
 Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, 
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for 
lavatories. 

 Factory-fabricated tank heads and tank side panels. 

D. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, Temper H-14. 

 See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and 
products.  See Division 01 Section "Product Requirements." 

 Factory cut and rolled to size. 
 Finish and thickness are indicated in field-applied jacket schedules. 
 Among the three moisture barriers in first subparagraph below, 1-mil (0.025-mm) barrier provides the 

least protection against galvanic corrosion, 3-mil (0.075-mm) barrier offers better protection, and 
Polysurlyn barrier offers the best protection.  For most indoor applications, 1-mil (0.025-mm) barrier is 
adequate.  For outdoor applications, select either 3-mil (0.075-mm) or Polysurlyn barrier. 

 Moisture Barrier for Indoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper. 
 Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper]. 
 Factory-Fabricated Fitting Covers: 

a. Same material, finish, and thickness as jacket. 
b. Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows. 
c. Tee covers. 
d. Flange and union covers. 
e. End caps. 
f. Beveled collars. 
g. Valve covers. 
h. Field fabricate fitting covers only if factory-fabricated fitting covers are not available. 

2.10. TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with 
ASTM C 1136. 

 Width:  3 inches. 
 Thickness:  11.5 mils. 
 Adhesion:  90 ounces force/inch in width. 
 Elongation:  2 percent. 
 Tensile Strength:  40 lbf/inch in width. 
 ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying 
with ASTM C 1136. 

 Width:  3 inches. 
 Thickness:  6.5 mils. 
 Adhesion:  90 ounces force/inch in width. 
 Elongation:  2 percent. 
 Tensile Strength:  40 lbf/inch in width. 
 FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  Suitable for 
indoor and outdoor applications. 

 Width:  2 inches. 
 Thickness:  6 mils. 
 Adhesion:  64 ounces force/inch in width. 
 Elongation:  500 percent. 
 Tensile Strength:  18 lbf/inch in width. 

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

 Width:  2 inches. 
 Thickness:  3.7 mils. 
 Adhesion:  100 ounces force/inch in width. 
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 Elongation:  5 percent. 
 Tensile Strength:  34 lbf/inch in width. 

E. PVDC Tape:  White vapor-retarder PVDC tape with acrylic adhesive. 

 Width:  3 inches. 
 Film Thickness:  [4 mils] [6 mils]. 
 Adhesive Thickness:  1.5 mils. 
 Elongation at Break:  145 percent. 
 Tensile Strength:  55 lbf/inch in width. 

2.11. SECUREMENTS 

A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch 
wide with wing or closed seal. 

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

 

2.12. INSULATION SCHEDULE 

INSULATION SERVICE SIZE TYPE THICKNES
S 

JACKET 

Chilled Water ½”  thru 1-1/2” MF 1” ASJ-SSL 

Chilled Water 2” and up MF 1½” ASJ-SSL 

Condenser Water  All MF ½” ASJ-SSL 

Glycol System  All MF ½” ASJ-SSL 

Hot Water ½” thru 1-1/2” MF 1” ASJ-SSL 

Hot Water 2”  and Up MF 2” ASJ-SSL 

Condensate Drain All Sizes MF ½” ASJ-SSL 

*Refrigerant Suction All Sizes MF 1” ASJ-SSL 

Strainers -- MF ½”  

Pump Casings -- FE 1”  

Air Separators  -- MF ½” ASJ-SSL 

Expansion Tanks  -- MF ½” ASJ-SSL 

Chilled Water Tanks -- MF ½” ASJ-SSL 

Steam and condensate return ½” up to 1-1/2” MF 1-1/2” ASJ-SSL 

Steam and condensate return 2” up to 12” MF 3” ASJ-SSL 

     

     

     

MF - Mineral-Fiber CG - Cellular Glass FE - Flexible Elastomeric   

*Provide a minimum of .016” thick aluminum jacket with band clamps and aluminum fitting covers over all pipe 
insulation located on the exterior of the building. 

PART 3 – EXECUTION 

3.1. EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other conditions 
affecting performance of insulation application. 

 Verify that systems and equipment to be insulated have been tested and are free of defects. 
 Verify that surfaces to be insulated are clean and dry. 
 Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2. PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely 
affect insulation application. 
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B. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for heat 
tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel 
surfaces, use demineralized water. 

3.3. GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids 
throughout the length of equipment and piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item 
of equipment and pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do 
not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 
E. Install multiple layers of insulation with longitudinal and end seams staggered. 
F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 
G. Keep insulation materials dry during application and finishing. 
H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 

recommended by insulation material manufacturer. 
I. Install insulation with least number of joints practical. 
J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 

anchors, and other projections with vapor-barrier mastic. 

 Install insulation continuously through hangers and around anchor attachments. 
 For insulation application where vapor barriers are indicated, extend insulation on anchor legs from 

point of attachment to supported item to point of attachment to structure.  Taper and seal ends at 
attachment to structure with vapor-barrier mastic. 

 Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts 
with adhesive or sealing compound recommended by insulation material manufacturer. 

 Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, 
arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film 
thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

 Draw jacket tight and smooth. 
 Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure 

strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c. 
 Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal seams at 

bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching 
staples along edge at [2 inches] [4 inches] o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

 Cover joints and seams with tape as recommended by insulation material manufacturer to maintain 
vapor seal. 

 Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends 
adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness. 
N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal 

movement. 
O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at 

least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints. 
P. For above ambient services, do not install insulation to the following: 

 Vibration-control devices. 
 Testing agency labels and stamps. 
 Nameplates and data plates. 
 Manholes. 
 Handholes. 
 Cleanouts. 

Q. Undamaged insulation systems on cold surface piping and equipment shall perform their intended functions 
as vapor barriers and thermal insulation without premature deterioration of insulation or vapor barrier.  
Contractor shall take every reasonable precaution to provide insulation systems with continuous unbroken 
vapor barriers. 
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3.4. PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation 
continuously through walls and partitions. 

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through 
penetrations of fire-rated walls and partitions. 

 Comply with requirements in Penetration Firestopping and fire-resistive joint sealers. 

C. Insulation Installation at Floor Penetrations: 

 Pipe:  Install insulation continuously through floor penetrations. 
 Seal penetrations through fire-rated assemblies.  Comply with requirements in Penetration 

Firestopping." 

3.5. EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION 

A. Mineral Fiber, Pipe and Tank Insulation Installation for Tanks and Vessels:  Secure insulation with adhesive 
and anchor pins and speed washers. 

 Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 
percent coverage of tank and vessel surfaces. 

 Groove and score insulation materials to fit as closely as possible to equipment, including contours.  
Bevel insulation edges for cylindrical surfaces for tight joints.  Stagger end joints. 

 Protect exposed corners with secured corner angles. 
 Install adhesively attached or self-sticking insulation hangers and speed washers on sides of tanks and 

vessels as follows: 

a. Do not weld anchor pins to ASME-labeled pressure vessels. 
b. Select insulation hangers and adhesive that are compatible with service temperature and with 

substrate. 
c. On tanks and vessels, maximum anchor-pin spacing is 3 inches from insulation end joints, 

and 16 inches o.c. in both directions. 
d. Do not overcompress insulation during installation. 
e. Cut and miter insulation segments to fit curved sides and domed heads of tanks and vessels. 
f. Impale insulation over anchor pins and attach speed washers. 
g. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing. 

 Secure each layer of insulation with stainless-steel or aluminum bands.  Select band material 
compatible with insulation materials. 

 Where insulation hangers on equipment and vessels are not permitted or practical and where 
insulation support rings are not provided, install a girdle network for securing insulation.  Stretch 
prestressed aircraft cable around the diameter of vessel and make taut with clamps, turnbuckles, or 
breather springs.  Place one circumferential girdle around equipment approximately 6 inches from each 
end.  Install wire or cable between two circumferential girdles 12 incheso.c.  Install a wire ring around 
each end and around outer periphery of center openings, and stretch prestressed aircraft cable radially 
from the wire ring to nearest circumferential girdle.  Install additional circumferential girdles along the 
body of equipment or tank at a minimum spacing of 48 inches o.c.  Use this network for securing 
insulation with tie wire or bands. 

 Stagger joints between insulation layers at least 3 inches. 
 Install insulation in removable segments on equipment access doors, manholes, handholes, and other 

elements that require frequent removal for service and inspection. 
 Bevel and seal insulation ends around manholes, handholes, ASME stamps, and nameplates. 

 For equipment with surface temperatures below ambient, apply mastic to open ends, joints, seams, 
breaks, and punctures in insulation. 

B. Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels:  Install insulation over entire 
surface of tanks and vessels. 

 Apply 100 percent coverage of adhesive to surface with manufacturer's recommended adhesive. 
 Seal longitudinal seams and end joints. 

3.6. GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more specific 
requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 
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 Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous 
thermal and vapor-retarder integrity, unless otherwise indicated. 

 Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and 
density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and 
bonded with adhesive.  Fill joints, seams, voids, and irregular surfaces with insulating cement finished 
to a smooth, hard, and uniform contour that is uniform with adjoining pipe insulation. 

 Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and 
thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to 
the next and hold in place with tie wire.  Bond pieces with adhesive. 

 Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, 
and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times 
the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  For valves, insulate up to 
and including the bonnets, valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular 
surfaces with insulating cement. 

 Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, 
density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than 
two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  Fill joints, 
seams, and irregular surfaces with insulating cement.  Insulate strainers so strainer basket flange or 
plug can be easily removed and replaced without damaging the insulation and jacket.  Provide a 
removable reusable insulation cover.  For below ambient services, provide a design that maintains 
vapor barrier. 

 Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, 
whichever is thicker. 

 Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install 
vapor-barrier mastic for below ambient services and a breather mastic for above ambient services.  
Reinforce the mastic with fabric-reinforcing mesh.  Trowel the mastic to a smooth and well-shaped 
contour. 

 For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin, 
install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with 
PVC end caps.  Tape PVC covers to adjoining insulation facing using PVC tape. 

 Stencil or label the outside insulation jacket of each union with the word "UNION."  Match size and 
color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test 
connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  
Shape insulation at these connections by tapering it to and around the connection with insulating cement and 
finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the following: 

 Make removable flange and union insulation from sectional pipe insulation of same thickness as that 
on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation. 

 When flange and union covers are made from sectional pipe insulation, extend insulation from flanges 
or union long at least two times the insulation thickness over adjacent pipe insulation on each side of 
flange or union.  Secure flange cover in place with stainless-steel or aluminum bands.  Select band 
material compatible with insulation and jacket. 

 Construct removable valve insulation covers in same manner as for flanges except divide the two-part 
section on the vertical center line of valve body. 

 When covers are made from block insulation, make two halves, each consisting of mitered blocks 
wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie 
wire.  Extend insulation at least 2 inches over adjacent pipe insulation on each side of valve.  Fill space 
between flange or union cover and pipe insulation with insulating cement.  Finish cover assembly with 
insulating cement applied in two coats.  After first coat is dry, apply and trowel second coat to a smooth 
finish. 

 Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal 
jacket. 

3.7. CELLULAR-GLASS INSULATION INSTALLATION 

A. Insulation Installation on Straight Pipes and Tubes: 

 Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming 
insulation materials. 

 Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-
barrier mastic and joint sealant. 
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 For insulation with factory-applied jackets on above ambient services, secure laps with outward 
clinched staples at 6 inches o.c. 

 For insulation with factory-applied jackets on below ambient services, do not staple longitudinal tabs 
but secure tabs with additional adhesive as recommended by insulation material manufacturer and 
seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

 Install preformed pipe insulation to outer diameter of pipe flange. 
 Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation. 
 Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with cut sections of cellular-glass block insulation of same thickness as pipe insulation. 
 Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and 

seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

 Install preformed sections of same material as straight segments of pipe insulation when available.  
Secure according to manufacturer's written instructions. 

 When preformed sections of insulation are not available, install mitered sections of cellular-glass 
insulation.  Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

 Install preformed sections of cellular-glass insulation to valve body. 
 Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation. 
 Install insulation to flanges as specified for flange insulation application. 

3.8. FLEXIBLE ELASTOMERIC INSULATION INSTALLATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in 
insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

 Install pipe insulation to outer diameter of pipe flange. 
 Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation. 
 Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with cut sections of sheet insulation of same thickness as pipe insulation. 
 Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

 Install mitered sections of pipe insulation. 
 Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

 Install preformed valve covers manufactured of same material as pipe insulation when available. 
 When preformed valve covers are not available, install cut sections of pipe and sheet insulation to 

valve body.  Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

 Install insulation to flanges as specified for flange insulation application. 
 Secure insulation to valves and specialties and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface being insulated. 

3.9. MINERAL-FIBER INSULATION INSTALLATION 

A. Insulation Installation on Straight Pipes and Tubes: 

 Secure each layer of preformed pipe insulation to pipe with wire bands, or SSL (self sealing lap) 
closure system without deforming insulation material.  

 Where vapor retarder jackets are indicated, seal longitudinal seams, end joints, and protrusions with 
vapor-barrier mastic and joint sealant. If the ASJ jacket is equipped with SSL closure system, use it to 
seal the longitudinal seam.  

 For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward 
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clinched staples at 6 inches o.c. 
 For insulation with factory-applied jackets on below ambient surfaces, do not staple longitudinal tabs 

but secure tabs with additional adhesive as recommended by insulation material manufacturer and 
seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

 Install preformed pipe insulation to outer diameter of pipe flange. 
 Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation. 
 Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with mineral-fiber blanket insulation. 
 Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and 

seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

 Install preformed sections of same material as straight segments of pipe insulation when available. 
 When preformed insulation elbows and fittings are not available, install mitered sections of pipe 

insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire or 
bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

 Install preformed sections of same material as straight segments of pipe insulation when available. 
 When preformed sections are not available, install mitered sections of pipe insulation to valve body. 
 Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation. 
 Install insulation to flanges as specified for flange insulation application. 

3.10. FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied 
jackets. 

 Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
 Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 
 Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

 Draw jacket material smooth and tight. 
 Install lap or joint strips with same material as jacket. 
 Secure jacket to insulation with manufacturer's recommended adhesive. 
 Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints. 
 Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-

barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for 
horizontal applications, install with longitudinal seams along top and bottom of tanks and vessels.  Seal with 
manufacturer's recommended adhesive. 

 Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead 
along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap 
longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by 
insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches o.c. and at end joints. 

E. Where PVDC jackets are indicated, install as follows: 

 Apply three separate wraps of filament tape per insulation section to secure pipe insulation to pipe prior 
to installation of PVDC jacket. 

 Wrap factory-presized jackets around individual pipe insulation sections with one end overlapping the 
previously installed sheet.  Install presized jacket with an approximate overlap at butt joint of 2 inches 
over the previous section.  Adhere lap seal using adhesive or SSL, and then apply 1-1/4 
circumferences of appropriate PVDC tape around overlapped butt joint. 

 Continuous jacket can be spiral wrapped around a length of pipe insulation.  Apply adhesive or PVDC 
tape at overlapped spiral edge.  When electing to use adhesives, refer to manufacturer's written 
instructions for application of adhesives along this spiral edge to maintain a permanent bond. 

 Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer 
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circumference of 33-1/2 inches or less.  The 33-1/2-inch- circumference limit allows for 2-inch- overlap 
seal.  Using the length of roll allows for longer sections of jacket to be installed at one time.  Use 
adhesive on the lap seal.  Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap 
seal to secure joint. 

 Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a 
minimum of 1-1/4 circumferences to avoid damage to tape edges. 

3.11. FINISHES 

A. Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with 
paint system identified below and as specified in Division 09 painting Sections. 

 Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat 
paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 
completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.12. FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 
B. Perform tests and inspections. 
C. Tests and Inspections: 

 Inspect field-insulated equipment, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to one  
location for each type of equipment defined in the "Equipment Insulation Schedule" Article.  For large 
equipment, remove only a portion adequate to determine compliance. 

 Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied 
jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited 
to three locations of straight pipe, three locations of threaded fittings, three locations of welded fittings, 
three locations of threaded valves, and three locations of flanged valves for each pipe service defined 
in the "Piping Insulation Schedule, General" Article. 

D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with 
requirements. 

E. Insulation failing to meet workmanship and appearance standards shall be replaced with an acceptable 
installation before final acceptance of project will be given.  Insulation failing to meet performance 
requirements of this specification for a period of one year after date of final acceptance or through one heating 
season and one cooling season, whichever is longer shall be replaced with an acceptable installation.  All 
costs to correct insulation deficiencies and costs to repair damages to other work shall be at Mechanical 
Contractors expense at no cost to owner. 

 

 

END OF SECTION 230719 
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SECTION 230923 – AUTOMATIC TEMPERATURE CONTROLS 
230923 AUTOMATIC TEMPERATURE CONTROLS 
PART 1 GENERAL 

1.1. SUBMITTALS 

A. Product Data:  For each control device indicated. 
B. Shop Drawings: 

 Schematic flow diagrams. 
 Power, signal, and control wiring diagrams. 
 Details of control panel faces. 
 Damper schedule. 
 Valve schedule. 
 DDC System Hardware:  Wiring diagrams, schematic floor plans, and schematic control diagrams. 
 Control System Software:  Schematic diagrams, written descriptions, and points list and screen 

graphics. 

C. Software and firmware operational documentation. 
D. Field quality-control test reports. 
E. Operation and maintenance data. 

PART 2 PRODUCTS 

2.1. MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection: 

 Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2. CONTROL SYSTEM 

A. Manufacturers: 

 Invensys Building Systems. (C&C) 

B. Upgrade existing building DDC to latest version and incorporate all new and upgraded HVAC equipment in 
this project.  

C. Control system and components shall be backward compatible and utilize and support open protocols.  
Control system shall consist of sensors, indicators, actuators, final control elements, interface equipment, 
other apparatus, and accessories to control mechanical systems. 

D. Control system and components shall be backward compatible and utilize and support open protocols.  
Control system shall consist of sensors, indicators, actuators, final control elements, interface equipment, 
other apparatus, accessories, and software connected to distributed controllers operating in multiuser, 
multitasking environment on token-passing network and programmed to control mechanical systems.  An 
operator workstation permits interface with the network via dynamic color graphics with each mechanical 
system, building floor plan, and control device depicted by point-and-click graphics. 

2.3. DDC EQUIPMENT 

A. Control Units:  Modular, comprising processor board with programmable, nonvolatile, random-access memory; 
local operator access and display panel; integral interface equipment; and backup power source. 

 Units monitor or control each I/O point; process information; execute commands from other control 
units, devices, and operator stations; and download from or upload to operator workstation. 

 Stand-alone mode control functions operate regardless of network status.  Functions include the 
following: 

a. Global communications. 
b. Discrete/digital, analog, and pulse I/O. 
c. Monitoring, controlling, or addressing data points. 
d. Software applications, scheduling, and alarm processing. 
e. Testing and developing control algorithms without disrupting field hardware and controlled 

environment. 

B. Local Control Units:  Modular, comprising processor board with electronically programmable, nonvolatile, 
read-only memory; and backup power source. 

 Units monitor or control each I/O point, process information, and download from or upload to operator 
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workstation or diagnostic terminal unit. 
 Stand-alone mode control functions operate regardless of network status.  Functions include the 

following: 

a. Global communications. 
b. Discrete/digital, analog, and pulse I/O. 
c. Monitoring, controlling, or addressing data points. 

 Local operator interface provides for download from or upload to operator workstation. 

C. I/O Interface:  Hardwired inputs and outputs may tie into system through controllers.  Protect points so that 
shorting will cause no damage to controllers. 

 Binary Inputs:  Allow monitoring of on-off signals without external power. 
 Pulse Accumulation Inputs:  Accept up to 10 pulses per second. 
 Analog Inputs:  Allow monitoring of low-voltage (0- to 10-V dc), current (4 to 20 mA), or resistance 

signals. 
 Binary Outputs:  Provide on-off or pulsed low-voltage signal, selectable for normally open or normally 

closed operation. 
 Analog Outputs:  Provide modulating signal, either low voltage (0- to 10-V dc) or current (4 to 20 mA). 
 Tri-State Outputs:  Provide two coordinated binary outputs for control of three-point, floating-type 

electronic actuators. 
 Universal I/Os:  Provide software selectable binary or analog outputs. 

D. Power Supplies:  Transformers with Class 2 current-limiting type or overcurrent protection; limit connected 
loads to 80 percent of rated capacity.  DC power supply shall match output current and voltage requirements 
and be full-wave rectifier type with the following: 

 Output ripple of 5.0 mV maximum peak to peak. 
 Combined 1 percent line and load regulation with 100-mic.sec. response time for 50 percent load 

changes. 
 Built-in overvoltage and overcurrent protection and be able to withstand 150 percent overload for at 

least 3 seconds without failure. 

E. Power Line Filtering:  Internal or external transient voltage and surge suppression for workstations or 
controllers with the following: 

 Minimum dielectric strength of 1000 V. 
 Maximum response time of 10 nanoseconds. 
 Minimum transverse-mode noise attenuation of 65 dB. 
 Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz. 

2.4. UNITARY CONTROLLERS 

A. Unitized, capable of stand-alone operation with sufficient memory to support its operating system, database, 
and programming requirements, and with sufficient I/O capacity for the application. 

 Configuration:  Local keypad and display; diagnostic LEDs for power, communication, and processor; 
wiring termination to terminal strip or card connected with ribbon cable; memory with bios; and 72-hour 
battery backup. 

 Operating System:  Manage I/O communication to allow distributed controllers to share real and virtual 
object information and allow central monitoring and alarms.  Perform automatic system diagnostics; 
monitor system and report failures. 

 Enclosure:  Dustproof rated for operation at 32 to 120 deg F. 

2.5. ANALOG CONTROLLERS 

 Step Controllers:  6- or 10-stage type, with heavy-duty switching rated to handle loads and operated by 
electric motor. 

 Electric, Outdoor-Reset Controllers:  Remote-bulb or bimetal rod-and-tube type, proportioning action 
with adjustable throttling range, adjustable set point, scale range minus 10 to plus 70 deg F, and 
single- or double-pole contacts. 

 Electronic Controllers:  Wheatstone-bridge-amplifier type, in steel enclosure with provision for remote-
resistance readjustment.  Identify adjustments on controllers, including proportional band and authority. 

a. Single controllers can be integral with control motor if provided with accessible control 
readjustment potentiometer. 
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2.6. ELECTRONIC SENSORS 

A. Description:  Vibration and corrosion resistant; for wall, immersion, or duct mounting as required. 
B. Accuracy:  Plus or minus 0.5 deg F at calibration point. 
C. Wire:  Twisted, shielded-pair cable. 
D. Insertion Elements in Ducts:  Single point, 18 inches long; use where not affected by temperature stratification 

or where ducts are smaller than 9 sq. ft.. 
E. Averaging Elements in Ducts:  72 inches long, flexible; use where prone to temperature stratification or where 

ducts are larger than 10 sq. ft.. 
F. Insertion Elements for Liquids:  Brass or stainless-steel socket with minimum insertion length of 2-1/2 inches. 
G. Room Sensor Cover Construction:  Manufacturer's standard locking covers. 
H. Outside-Air Sensors:  Watertight inlet fitting, shielded from direct sunlight. 
I. Room Security Sensors:  Stainless-steel cover plate with insulated back and security screws. 
J. RTDs and Transmitters: 

 Accuracy:  Plus or minus 0.2 percent at calibration point. 
 Wire:  Twisted, shielded-pair cable. 
 Insertion Elements in Ducts:  Single point, 18 inches long; use where not affected by temperature 

stratification or where ducts are smaller than 9 sq. ft.. 
 Averaging Elements in Ducts:  use where prone to temperature stratification or where ducts are larger 

than 9 sq. ft.; length as required. 
 Insertion Elements for Liquids:  Brass socket with minimum insertion length of 2-1/2 inches. 
 Room Sensor Cover Construction:  Manufacturer's standard locking covers. 
 Outside-Air Sensors:  Watertight inlet fitting, shielded from direct sunlight. 
 Room Security Sensors:  Stainless-steel cover plate with insulated back and security screws. 

K. Humidity Sensors:  Bulk polymer sensor element. 

 Accuracy:  [5] [2] percent full range with linear output. 
 Room Sensor Range:  20 to 80 percent relative humidity. 
 Room Sensor Cover Construction:  Manufacturer's standard locking covers. 
 First five subparagraphs below are optional features. 
 Duct Sensor:  20 to 80 percent relative humidity range with element guard and mounting plate. 
 Outside-Air Sensor:  20 to 80 percent relative humidity range with mounting enclosure, suitable for 

operation at outdoor temperatures of 32 to 120 deg F. 
 Duct and Sensors:  With element guard and mounting plate, range of 0 to 100 percent relative 

humidity. 

L. Pressure Transmitters/Transducers: 

 Static-Pressure Transmitter:  Nondirectional sensor with suitable range for expected input, and 
temperature compensated. 

 Accuracy:  2 percent of full scale with repeatability of 0.5 percent. 
 Output:  4 to 20 mA. 
 Building Static-Pressure Range:  0- to 0.25-inch wg. 
 Duct Static-Pressure Range:  0- to 5-inch wg. 
 Water Pressure Transducers:  Stainless-steel diaphragm construction, suitable for service; minimum 

150-psig operating pressure; linear output 4 to 20 mA. 
 Water Differential-Pressure Transducers:  Stainless-steel diaphragm construction, suitable for service; 

minimum 150-psig operating pressure and tested to 300-psig; linear output 4 to 20 mA. 
 Differential-Pressure Switch (Air or Water):  Snap acting, with pilot-duty rating and with suitable scale 

range and differential. 
 Pressure Transmitters:  Direct acting for gas or liquid service; range suitable for system; linear output 4 

to 20 mA. 

2.7. STATUS SENSORS 

A. Status Inputs for Fans:  Differential-pressure switch with pilot-duty rating and with adjustable range of 0- to 5-
inch wg. 

B. Status Inputs for Pumps:  Differential-pressure switch with pilot-duty rating and with adjustable pressure-
differential range of 8 to 60 psig, piped across pump. 

C. Status Inputs for Electric Motors:  Comply with ISA 50.00.01, current-sensing fixed- or split-core transformers 
with self-powered transmitter, adjustable and suitable for 175 percent of rated motor current. 

D. Voltage Transmitter (100- to 600-V ac):  Comply with ISA 50.00.01, single-loop, self-powered transmitter, 
adjustable, with suitable range and 1 percent full-scale accuracy. 

E. Power Monitor:  3-phase type with disconnect/shorting switch assembly, listed voltage and current 
transformers, with pulse kilowatt hour output and 4- to 20-mA kW output, with maximum 2 percent error at 1.0 
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power factor and 2.5 percent error at 0.5 power factor. 
F. Current Switches:  Self-powered, solid-state with adjustable trip current, selected to match current and system 

output requirements. 
G. Electronic Valve/Damper Position Indicator:  Visual scale indicating percent of travel and 2- to 10-V dc, 

feedback signal. 
H. Water-Flow Switches:  Bellows-actuated mercury or snap-acting type with pilot-duty rating, stainless-steel or 

bronze paddle, with appropriate range and differential adjustment, in NEMA 250, Type 1 enclosure. 

2.8. ACTUATORS 

A. Electric Motors:  Size to operate with sufficient reserve power to provide smooth modulating action or two-
position action. 

B. Electronic Actuators:  Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque. 

 Valves:  Size for torque required for valve close off at maximum pump differential pressure. 
 Dampers:  Size for running torque. 
 Coupling:  V-bolt and V-shaped, toothed cradle. 
 Overload Protection:  Electronic overload or digital rotation-sensing circuitry. 
 Fail-Safe Operation:  Mechanical, spring-return mechanism.  Provide external, manual gear release on 

nonspring-return actuators. 
 Power Requirements (Two-Position Spring Return):  24-V ac. 
 Power Requirements (Modulating):  Maximum 10 VA at 24-V ac or 8 W at 24-V dc. 
 Proportional Signal:  2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position feedback signal. 
 Temperature Rating:  Minus 22 to plus 122 deg F. 

2.9. CONTROL VALVES 

A. Manufacturers: 

 Danfoss Inc.; Air Conditioning & Refrigeration Div. 
 Hayward Industrial Products, Inc. 
 Magnatrol Valve Corporation. 
 Neles-Jamesbury. 
 Parker Hannifin Corporation; Skinner Valve Division. 
 Sauter Controls Corporation. 

B. Control Valves:  Factory fabricated, of type, body material, and pressure class based on maximum pressure 
and temperature rating of piping system, unless otherwise indicated. 

C. Hydronic system globe valves shall have the following characteristics: 

 NPS 2 and Smaller:  Class 125 bronze body, bronze trim, rising stem, renewable composition disc, and 
screwed ends with backseating capacity repackable under pressure. 

 NPS 2-1/2 and Larger:  Class 125 iron body, bronze trim, rising stem, plug-type disc, flanged ends, and 
renewable seat and disc. 

 Internal Construction:  Replaceable plugs and stainless-steel or brass seats. 

a. Retain one or both subparagraphs below. 
b. Single-Seated Valves:  Cage trim provides seating and guiding surfaces for plug on top and 

bottom. 
c. Double-Seated Valves:  Balanced plug; cage trim provides seating and guiding surfaces for 

plugs on top and bottom. 

 Sizing:  3-psig maximum pressure drop at design flow rate or the following: 

a. Two Position:  Line size. 
b. Two-Way Modulating:  Either the value specified above or twice the load pressure drop, 

whichever is more. 
c. Three-Way Modulating:  Twice the load pressure drop, but not more than value specified 

above. 

 Flow Characteristics:  Two-way valves shall have equal percentage characteristics; three-way valves 
shall have linear characteristics. 

 Close-Off (Differential) Pressure Rating:  Combination of actuator and trim shall provide minimum 
close-off pressure rating of 150 percent of total system (pump) head for two-way valves and 100 
percent of pressure differential across valve or 100 percent of total system (pump) head. 

D. Butterfly Valves:  200-psig, 150-psig maximum pressure differential, ASTM A 126 cast-iron or ASTM A 536 
ductile-iron body and bonnet, extended neck, stainless-steel stem, field-replaceable EPDM or Buna N sleeve 
and stem seals. 
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 Disc Type:  Elastomer-coated ductile iron. 
 Sizing:  1-psig maximum pressure drop at design flow rate. 

E. Terminal Unit Control Valves:  Bronze body, bronze trim, two or three ports as indicated, replaceable plugs 
and seats, and union and threaded ends. 

 Rating:  Class 125 for service at 125 psig and 250 deg F operating conditions. 
 Sizing:  3-psig maximum pressure drop at design flow rate, to close against pump shutoff head. 
 Flow Characteristics:  Two-way valves shall have equal percentage characteristics; three-way valves 

shall have linear characteristics. 

F. DAMPERS 

 Provide all automatic dampers except for any specified to be provided under the individual HVAC unit 
specifications.  Dampers for control of outside air and relief air shall be Ruskin CD-50 or equal, 
extruded aluminum, low leakage, parallel blade design with nylon bearings and blade and frame seals 
on all mating surfaces.  Damper leakage shall not exceed 6 CFM per square foot at 4.0" water column, 
tested in accordance with AMA Standard 500.  All other control dampers shall be Ruskin CD-35 or 
equal with 16 gauge steel blades, steel channel frame, oilite bearings, cadmium plated shafts and 
blade and jamb seals.  Sectionalize outside air dampers as required to accurately provide the minimum 
outside air cfm, independent of the maximum outside air dampers. 

PART 3 EXECUTION 

3.1. INSTALLATION 

A. Verify location of thermostats, humidistats, and other exposed control sensors with Drawings and room details 
before installation.  Install adjustable devices 48 inches above the floor. 

B. Install averaging elements in ducts and plenums in crossing or zigzag pattern. 
C. Install guards on thermostats in the following locations: 

 Entrances. 
 Public areas. 
 Where indicated. 

D. Install automatic dampers according to Division 23 Section "Air Duct Accessories." 
E. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor temperatures. 
F. Install labels and nameplates to identify control components according to Division 23 Section "Identification for 

HVAC Piping and Equipment." 
G. Install hydronic instrument wells, valves, and other accessories according to Division 23 Section "Hydronic 

Piping." 
H. Install duct volume-control dampers according to Division 23 Sections specifying air ducts. 
I. Install electronic and fiber-optic cables according to Division 27 Section "Communications Horizontal Cabling." 

3.2. PANEL AND DEVICE LOCATIONS 

A. Coordinate all control cabinets and other wall mounted controllers with other trades. 
B. Panels and cabinets shall be located in mechanical spaces and other ancillary use spaces such as storage 

rooms. These locations shall be submitted and approved as part of the submittal process. 
C. Do not locate control cabinets in spaces dedicated to other uses such as IT closets, data rooms, chases, etc 

without prior approval. 

3.3. ELECTRICAL POWER WIRING PROVISIONS 

A. Provide a 20A/1P 120 or 277 volt circuit from the nearest panelboard related to the work for miscellaneous 
HVAC control system power.  Contractor may provide multiple circuits at their option.  Utilize spare circuit 
breakers or provide new when one is not available. 

B. Coordinate with mechanical equipment specifics and contractors proposed method of control power 
provisions.  All work shall comply with Division 26 requirements and latest adopted version of the National 
Electric Code.  

C. Provide all necessary line voltage wiring and connections for control equipment, power supplies, dampers, 
actuators, and other items requiring line voltage power.  This work shall be coordinated with other trades and 
shall be in conformance with other portions of this contract and requirements.   

3.4. ELECTRICAL WIRING AND CONNECTION INSTALLATION 

A. Install raceways, boxes, and cabinets according to Division 26 Section "Raceway and Boxes for Electrical 
Systems." 

B. Install building wire and cable according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 
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C. Install signal and communication cable according to Division 27 Section "Communications Horizontal Cabling." 

 Install exposed cable in raceway, including mechanical rooms, at wall mounted control cabinets and 
any location control wiring would be exposed to view or damage.  Exposed raceway in finished spaces 
shall be wiremold or similar appearing material and painted if required by the finish of the room. 

 Install concealed cable in walls and other non-accessible spaces in raceway.  Wall mounted devices 
shall be provided with backbox and conduit. 

 Install cable in accessible plenums as plenum rated and properly supported. 
 Bundle and harness multiconductor instrument cable in place of single cables where several cables 

follow a common path. 
 Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against abrasion.  

Tie and support conductors. 
 Number-code or color-code conductors for future identification and service of control system, except 

local individual room control cables. 
 Install wire and cable with sufficient slack and flexible connections to allow for vibration of piping and 

equipment. 

D. Connect manual-reset limit controls independent of manual-control switch positions.  Automatic duct heater 
resets may be connected in interlock circuit of power controllers. 

E. Connect hand-off-auto selector switches to override automatic interlock controls when switch is in hand 
position. 

3.5. FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust 
field-assembled components and equipment installation, including connections.  Report results in writing. 

B. Perform the following field tests and inspections and prepare test reports: 

 Operational Test:  After electrical circuitry has been energized, start units to confirm proper unit 
operation.  Remove and replace malfunctioning units and retest. 

 Test and adjust controls and safeties. 
 Test calibration of controllers by disconnecting input sensors and stimulating operation with compatible 

signal generator. 
 Test each point through its full operating range to verify that safety and operating control set points are 

as required. 
 Test each control loop to verify stable mode of operation and compliance with sequence of operation.  

Adjust PID actions. 
 Test each system for compliance with sequence of operation. 
 Test software and hardware interlocks. 

3.6. DDC Verification: 

 Verify that instruments are installed before calibration, testing, and loop or leak checks. 
 Check instruments for proper location and accessibility. 
 Check instrument installation for direction of flow, elevation, orientation, insertion depth, and other 

applicable considerations. 
 Check instrument tubing for proper fittings, slope, material, and support. 
 Check pressure instruments, piping slope, installation of valve manifold, and self-contained pressure 

regulators. 
 Check temperature instruments and material and length of sensing elements. 
 Check control valves.  Verify that they are in correct direction. 
 Check air-operated dampers.  Verify that pressure gages are provided and that proper blade 

alignment, either parallel or opposed, has been provided. 
 Check DDC system as follows: 

a. Verify that DDC controller power supply is from emergency power supply, if applicable. 
b. Verify that wires at control panels are tagged with their service designation and approved 

tagging system. 
c. Verify that spare I/O capacity has been provided. 
d. Verify that DDC controllers are protected from power supply surges. 

 Replace damaged or malfunctioning controls and equipment and repeat testing procedures. 

3.7. DEMONSTRATION 

 Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain HVAC instrumentation and controls.  Refer to Division 01 Section 
"Demonstration and Training." 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 190 of 266



Chiller Replacment for Eisenhower  
Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

AUTOMATIC TEMPERATURE CONTROLS  230923-7 

 

3.8. TRAINING 

 Provide a minimum of 4 classroom training sessions, 4 hours each, for personnel designated by the 
Owner. 

 Train the designated staff of Owner’s representative and Owner to enable them to proficiently operate 
the system; create, modify and delete programming; add, remove and modify physical points for the 
system; add additional panels when required. 

 Provide one copy of training material per student. 
 The instructors shall be factory-trained instructors experienced in presenting this material. 
 Classroom training shall be done using a network of working controllers representative of the installed 

hardware or at the customers site. 
 At such time acceptable performance of the system hardware and software has been established, the 

Temperature Control Contractor shall provide on-site operator instruction to the owner's operating 
personnel.  Operator instruction during normal working hours shall be performed by a competent 
Temperature Control Contractor's representative familiar with the system's software, hardware and 
accessories. 

 The Temperature Control Contractor shall give instruction to the Owner's personnel on the operation of 
all equipment within the building and describe its intended use with respect to the programmed 
functions specified.  Operator orientation of the system shall include, but not be limited to, the overall 
operational program, equipment functions (both individually and as part of the total integrated system), 
commands, system generation, advisories, and appropriate operator intervention required in 
responding to the system's operation. 

 The Temperature Control Contractor shall give web based access with temporary log-in and password 
to design engineer for the period of one year from substantial completion.  

3.9. TESTING AND BALANCING COORDINATION 

 The temperature control contractor shall have a technical representative present with the balancing 
contractor on the first day of balancing for a minimum of four hours of active balancing and 
temperature controls coordination. 

 For the remainder of the balancing the temperature contractor may either have a technical 
representative present, or may furnish the balancer with the latest DDC software and all required 
interface devices.  This includes instructions and coordination in the use of all interface devices, 
including laptop computers.  There shall be no charge to the balancing contractor for the use of these 
interface devices and they shall be returned to the temperature controls contractor at the end of the 
balancing process. 

 

 

END OF SECTION 230923 
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SECTION 232000 – HVAC PIPING 
232000 HVAC PIPING 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS 

A. Product Data:  For each type of product to be used. 

PART 2 - PRODUCTS 

2.1. PIPING MATERIALS 

A. Piping used throughout project shall conform to the following specifications.  Piping shall be plainly marked 
with manufacturers name and weight.  See piping material schedule on the drawings for materials to be used 
for each piping system. 

 Carbon Steel Pipe (1/8” thru 2”): 

a. Provide seamless carbon steel conforming to ASTM specification A-106.  
b. Pipe joints shall be threaded conforming to ANSI Standard B2.1. 
c. Pipe by Armco, Jones, Laughlin Steel Corp., Youngstown Sheet and Tube Co., or United 

States Steel. 

 Carbon Steel Pipe (2-1/2” and above): 

a. Provide electric resistance welded carbon steel pipe conforming to ASTM Specification A-53. 
b. Pipe ends shall be beveled for welding. 
c. Pipe by Armco, Jones and Laughlin Steel Corp., Youngstown Sheet and Tube Co., or United 

States Steel. 

 Copper Tube: 

a. Provide hard temper copper water tube conforming to requirements of current ASTM 
Specification B-88.  Tubing shall be Type K, L, or M as listed in schedule.  Tubing joints shall 
be soldered or brazed.  See schedule for joining method to be used. 

b. Pipe by Anaconda, Cerro, Chase, Mueller or Revere Copper. 

2.2. PIPING FITTINGS 

A. Piping fitting used throughout project shall be proper type for installation method used and shall be compatible 
with piping system material.  Fittings listed in piping material schedule shall conform to the following 
specifications: 

 Carbon Steel Welding Fittings: 

a. Provide carbon low alloy seamless steel welding fittings conforming to current ANSI Standard 
B16.9 and ASTM Specification A234. 

b. Fittings by Grinnell, Midwest or Tube Turn. 

 Branch Connection Welding Fittings: 

a. Provide carbon steel weldolet fittings conforming to ANSI Standards B16.9, B16.11, B31.1.0 
and ASTM specification A105, Grade 11. 

b. Fittings by Bonney Forge. 

 Branch Connection, Welding to Screwed Fitting: 

a. Provide carbon steel threadolet fitting conforming to ANSI Standards B16.9, B16.11, B31.1, 
and ASTM Specification A105, Grade 11. 

b. Fittings by Bonney Forge. 

 Carbon Steel Flanges: 

a. Provide carbon steel flanges conforming to ASTM Specification A181, Grade 1, and ANSI 
Standard B16.5. 

b. Flanges by Babcock and Wilcox, Grinnell, Midwest or Tube Turn. 
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 Malleable Iron Screwed Fittings: 

a. Provide screwed malleable iron fittings conforming to ANSI Standard B16.3, and ASTM 
Specification A-47 grade 32510.    

b. Fittings by Crane, Grinnell or Stockham. 

 Cast Iron Screwed Fittings: 

a. Provide screwed cast iron fittings conforming to ANSI Standard B16.4, B2.1, and ASTM 
Specification A-126, Class A. 

b. Fittings by Crane, Grinnell or Stockham. 

 Wrought Copper Fittings: 

a. Provide wrought solder joint copper tube fitting conforming to ANSI Standard B16.22 
b. Fittings by Anaconda, Chase or Nibco. 

 Cast Bronze Fittings: 

a. Provide cast bronze solder joint fittings conforming to ANSI Standard B16.18. 
b. Fittings by Anaconda, Chase or Nibco. 

 Pipe Flange Gaskets: 

a. Provide 1/16” thick asbestos free gaskets full face or ring type as required.  Gaskets shall be 
factory cut. 

b. Gaskets by Durable Mfg. Co. or Garlock Company. 

 Roll Grooved Pipe Couplings: 

a. Provide Victaulic style #07 or approved equal style (zero flex) couplings with Grade “E” gasket 
(EPDM compound) in mechanical areas.  Provide Victaulic style #77 or approved equal style 
(flexible) couplings with Grade “E” gasket in other areas.  Provide with ductile iron housing 
and nuts and bolts. 

b. Equivalent by Grinnell.  

PART 3 - EXECUTION 

3.1. PIPING INSTALLATION 

A. Piping systems materials and installation shall conform to the following standards and codes. 

 System: Heating and Air Conditioning Piping 

a. Code: ANSI Standard B31.1.0 “Power Piping” 

B. No piping containing water shall be located in areas subject to freezing temperatures, including: unheated 
attics, unheated plenums, chases wall spaces or cavities within exterior walls, under slabs, or in concrete.  

C. Pipe sizes indicated on plans and as specified refer to nominal size in inches, unless otherwise indicated.  
Pipes are sized to nearest ½”.  In no case shall piping smaller than size specified be used. 

D. Contractor shall provide and be responsible for proper location of pipe sleeves, hangers, supports, and 
inserts.  Install hangers, supports, inserts, etc., as recommended by manufacturer and as specified and 
detailed on drawings.  

E. Verify construction types and provide proper hangers, inserts and supports for construction used.  Install 
inserts, hangers and supports in accordance with manufacturers load ratings and provide for thermal 
expansion of piping without exceeding allowable stress on piping or supports.  Provide solid type hangers and 
supports where pipe travel exceeds manufacturer’s recommendations for fixed hanger and supports.   

F. Install piping parallel with building lines and parallel with other piping to obtain a neat and orderly appearance 
of piping system.  Secure piping with approved anchors and provide guides where required to insure proper 
direction of piping expansion.  Piping shall be installed so that allowable stress for piping, valves and fittings 
used are not exceeded during normal operation or testing of piping system. 

G. Install piping so that systems can be completely drained.  Provide piping systems with valve drain connections 
at all low pipe and ahead of all sectionalizing valves whether shown on plans or not.  Drain lines shall be ¾”. 

H. Drain valves on closed piping systems such as chilled water system shall have lock shields and plugged or 
capped outlets to protect system from inadvertent drainage. 

I. Pitch all piping and where possible make connections from horizontal piping so that air can be properly vented 
from system.  Provide air vents as specified at all system high points and at drop in piping in direction of flow.  
Use eccentric reducers where necessary to avoid air pockets in horizontal piping. 

J. Provide unions or flanged joints in each pipe line preceding connections to equipment to allow removal for 
repair or replacement.  Provide all screwed and control valves with unions adjacent to each piping connection.  
Provide screwed end valves with union adjacent to valve unless valve can be otherwise easily removed from 
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line.   
K. Fittings pressures and temperature ratings shall be equal to or exceed maximum operating temperature and 

working pressure of piping system.  No mitered or field fabricated pipe fittings will be permitted. 
L. All pipe threads shall meet ANSI Standard B2.1 for taper pipe threads.  Lubricate pipe threads with Teflon 

thread sealant and lubricating compound applied full strength.  Powdered or made-up compound will not be 
permitted.  Pipe thread compound shall be applied only to male pipe threads. 

M. Brazed socket type joints shall be made with suitable brazing alloys.  Minimum socket depth shall be sufficient 
for intended service.  Brazing alloy shall be end fed into socket, and shall fill completely annular clearance 
between socket and pipe or tube.  Brazed joints depending solely upon a fillet rather than a socket type joint 
will not be acceptable. 

N. Soft soldered socket type joints shall be made with sill-floss or 95-5 tin-antimony solder as required by 
temperature and pressure rating of piping system.  Soldered socket-type joints shall be limited to systems 
containing non-flammable and non-toxic fluids.  Soldered socket-type joints shall not be used on piping 
systems subject to shock vibration.  Soldered joints depending solely upon a fillet rather than a socket-type 
joint will not be acceptable. 

O. Make changes in piping size and direction with approved factory made fittings.  Provide fittings suitable for at 
least 125 PSI working pressure or of pressure rating required for maximum working pressure of system 
whichever is greater. 

3.2. PIPING SUPPORTS, ANCHORS, SLEEVES AND SEALS 

A. Furnish proper type and size pipe sleeves to General Contractor for installation in concrete or masonry walls 
or floors.  Sleeves are not required for supply and waste piping through wall supporting plumbing fixtures or 
for cast iron soil pipe passing through concrete slab or grade except where penetrating a membrane 
waterproof floor.  

B. Mechanical Contractor shall supervise installation of sleeves to insure proper location and installation. 
C. Each sleeve shall be continuous through wall floor or roof and shall be cut flush on each side except where 

indicated otherwise.  Sleeves shall not be installed in structural member except where indicated or approved. 
D. Sleeves passing through above grade floors subject to flooding such as toilet rooms, bathrooms, equipment 

rooms and kitchens shall be cast iron with integral flanges and shall extend 1 inch above finished floor.  Size 
sleeves for and seal space between pipe sleeve with Thunderline Link-Seal. 

E. Provide steel pipe sleeves in bearing walls and masonry walls.  Opening in non-bearing walls, floors and 
ceilings may be 20 gauge galvanized pipe sleeves or openings cut with concrete core drill. 

F. Pipe insulation shall run continuous through pipe sleeves with ¼” minimum clearance between insulation and 
pipe sleeve.  Provide metal jackets over insulated pipes passing through fire walls, floors and smoke 
partitions.  Jacket shall be 0.018 stainless steel extending 12 inches on either side of barrier and secured to 
insulation with 3/8” wide band.  Seal annular space between jacket and pipe sleeves with Thunderline High 
Temperature Link Seal. 

G. Pipe wall penetrations exposed to view shall have tight fitting escutcheons or flanges to cover all voids around 
openings. 

H. All below grade and exterior wall penetrations shall be installed in a pipe sleeve and sealed between the pipe 
and pipe sleeve with Thunderline High Temperature Link Seal or similar compressed link type system. 

I. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
cables with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations. 

J. Equivalent by Dow, Chemelex, 3M. 

3.3. PIPE HANGERS AND SUPPORTS 

A. Provide and be responsible for locations of piping hangers, supports and inserts, etc., required for installation 
of piping under this contract.  Design of hangers and supports shall conform to current issue of Manufacturers 
Standardization Society Specification (MSS) SP-58. 

B. Pipe hangers shall be capable of supporting piping in all conditions of operation.  They shall allow free 
expansion and contraction of piping, and prevent excessive stress resulting from transferred weight being 
induced into pipe or connected equipment.  Support horizontal or vertical pipes at locations of least vertical 
movement. 

C. Where horizontal piping movements are such that hanger rod angularity from vertical is greater than 4 
degrees from cold to hot position of pipe, offset hanger, pipe, and structural attachments to that rod is vertical 
in hot position.   

D. Hangers shall not become disengaged by movements of supported pipe. 
E. Provide sufficient hangers to adequately support piping system at specified spacing, at changes in piping 

direction and at concentrated loads.  Hangers shall provide for vertical adjustment to maintain pitch required 
for proper drainage, and for longitudinal travel due to expansion and contraction of piping.  Fasten hangers to 
building structural members wherever practicable. 

F. Unless indicated otherwise on drawings support horizontal steel piping as follows: 
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PIPE SIZE ROD DIAMETER MAXIMUM 
SPACING 

Up to 1-1/4” 3/8” 8 Ft. 

1-1/2” to 2” 3/8” 10 Ft. 

2-1/2” to 3-1/2” ½” 12 Ft. 

4” and 5” 5/8” 15 Ft. 

G. Unless indicated otherwise on drawings support horizontal copper tubing as follows: 

NOM. TUBING SIZE ROD DIAMETER MAXIMUM 
SPACING 

Up to 1” 3/8” 6 Ft. 

1-1/4” to 1-1/2” 3/8” 8 Ft. 

2” 3/8” 9 Ft. 

2-1/2” ½” 9 Ft. 

3” and 4” ½” 10 Ft. 

H. Support horizontal cast iron soil pipe with two hangers for each section located close to each hub. 
I. Support vertical cast iron soil pipe at every floor, steel and copper tubing at every other floor except where 

indicated otherwise on drawings. 
J. Provide continuous threaded hanger rods wherever possible.  No chain, wire, or perforated straps shall be 

used.   
K. Hanger rods shall be subject to tensile loading only, where lateral or axial pipe movement occurs provide 

suitable linkage to permit swing.  Provide pipe support channels with galvanized finish for concealed locations 
and painted finish for exposed locations.  Submit design for multiple pipe supports indicating pipe sizes, 
service and support detail to Architect-Engineer for review prior to fabrication. 

L. Provide Grinnell pipe hangers for vertical pipe risers as follows: 

PIPE MATERIAL PIPE SIZE HANGER FIG. NO. 

Copper ½” thru 4” CT-121 

Steel ¾” thru 20” 261 

M. Provide Grinnell Fig. 194, 195 or 199 steel wall brackets for piping suspended or supported from walls.  
Brackets shall be prime coated carbon steel. 

N. Mount hangers for insulated piping on outside of pipe insulation sized to allow for full thickness of pipe 
insulation.   

O. Provide Grinnell Fig. 167 insulation protection shields sized so that line compressive load does not exceed 
one-third of insulation compressive strength.  Shield shall be galvanized steel and support lower 180 degrees 
of pipe insulation on copper tubing.  Provide wood block at each pipe hanger in thickness of insulation.  
Insulation vapor barrier jacket shall overlap wood block to maintain vapor barrier. 

P. Structural attachments for pipe hangers shall be as follows: 
Q. Concrete Structure: Provide Grinnell Fig. No. 285 cast in concrete insert for loads up to 400 lbs. and Grinnell 

Fig. 281 wedge cast in type concrete insert for loads up to 1200 lbs. 
R. Provide Grinnell pipe hangers for horizontal single pipe runs as follows: 

PIPE MATERIALS PIPE SIZE HANGER FIG. NO. 

Copper ½” thru 4” CT-65 

Steel 3/8” thru 4” 65 

Steel 5” thru 30” 260   

S. Provide Fee and Mason Fig. 600 channel trapeze pipe hangers for horizontal multiple pipe runs with pipe 
clamps or pipe rollers as follows: 

PIPE MATERIALS PIPE SIZE CLAMP NO. ROLLER NO. 

Copper 3/8” thru 4” 8600 CP* 8010 CP* 
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Steel 3/8” thru 6” 8500 8010 

*Copper Plated 

T. Pipe supports for horizontal piping mounted on pipe racks or stanchions shall be Advanced Thermal Systems 
low friction graphite slide supports or equivalent by Elcen or Grinnell.  Where racks and supports are not 
detailed on drawings submit detailed support drawings to Architect-Engineer for review prior to fabrication. 

U. Provide Fee and Mason Fig. 404 vibration control hangers at locations where piping vibrations would be 
transmitted to building structure by conventional hangers.  Apply hangers within their load supporting range. 

V. Provide Elcen Fig. 50 pipe saddle with adjuster to support piping from floor.  Provide complete with pedestal 
type floor stand. 

W. Provide necessary structural steel and attachment accessories for installations of pipe hangers and supports.  
Where heavy piping loads are to be attached to building structure verify structural loading with 
Architect-Engineer prior to installations. 

X. Equivalent hangers and supports by Auto-Grip, Basic Engineer, Bee Line, Elcen, Fee & Mason, Fluorocarbon 
Company, Unistrut or Super Strut Inc. 

A. Provide premanufactured pipe support for piping located on flat roofs, unless otherwise indicated on drawings.  
Support will be of modular designs with roller bearings and guide saddles for straight piping runs longer than 
50’ and Unistrut type clamp/support type for other shorter runs.  Maximum pipe support spacing shall be 10’ 
for steel piping.  Copper piping and refrigerant piping shall be supported at shorter distances.  Piping near 
equipment connections shall be supported within 3’ of units.  System supports shall be compatible with roofing 
materials and shall be provided with plates, pads, etc to spread weight and wear on roof surface.   Provide 
pipe supports from Miro Industries, B-Line, or approved equivalent. 

 

 

END OF SECTION 232000 
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SECTION 232016 – HVAC PIPING SPECIALTIES 
232016 HVAC PIPING SPECIALTIES 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

PART 2 - PRODUCTS 

2.1. INSULATING UNIONS AND FLANGES 

A. Provide insulating unions and flanges conforming to following specifications and plainly and permanently 
marked with manufacturers name and pressure class rating.  Unions and flanges shall be as follows: 

 Steel pipe to steel pipe screwed end: 

a. Provide Stockham malleable iron No. 693-1/2 insulating union with high dielectric strength 
insulating sleeve and gasket. 

 Steel pipe to steel pipe flanged end: 

a. Provide two weld neck flanges of proper pressure rating insulated on both sides with Central 
or Klingerit Flange Insulation Kit. 

 Iron or steel pipe to copper pipe: 

a. Provide Epco Dielectric union or flange with screwed or solder joint as required.  Union shall 
have 250 PSI rating and flange 175 PSI rating at 190 degrees F. 

2.2. UNIONS 

A. Provide unions or flanged joint in each line preceding connections to equipment or valves requiring 
maintenance. 

B. Provide Stockham brass seat unions of material and pressure rating required by piping system. 
C. Where piping systems of dissimilar materials are jointed together provide proper insulating union as specified 

under this specification. 
D. Equivalent unions by Fairbanks or Grinnell. 

2.3. STRAINERS 

A. Install strainers upstream from automatic control valves, steam traps and pumps.  Where strainers are an 
integral part of these items or incorporated in accessory equipment directly upstream, individual line strainers 
will not be required.  Strainers shall be same size as piping.  Provide strainers with proper isolation and blow 
down valves to allow basket removal for cleaning. 

B. General:  Provide Zurn “Y” type self-cleaning strainers with FIPT blow-off outlet, flanged or screwed end with 
pressure rating as required by piping system.  Provide strainers with removable stainless steel screens with 
perforations as follows: 

Service ¼” to 2” 2-1/2” to 8” 

Air .0027” .005” 

Fuel Oil .005 1/16” 

Water .005 1/16” 

C. Equivalent strainers by Armstrong, Dunham Bush, Musseco, Paget or Yarway. 

2.4. FLEXIBLE PUMP CONNECTIONS 

A. Resistoflex Model R6904, multiple arch contour molded virgin fine powder/paste extrusion grade of Teflon 
TFE62, ASTM D-1457, Type III Teflon bellows with stainless steel reinforcing rings, 150# ASA drilled, 
adjustable control units have complete insulating grommets, and published dynamic pressure/temperature 
rating.  Dupont TFE T62 Fluoroflex T-1001. 

2.5. TRIPLE DUTY VALVES 

A. Provide Bell & Gossett in-line triple duty valves in locations shown on plans.  Valves shall be capable of 
providing flow balancing, flow check and positive shut-off.  Valve shall have memory bank valve plug.   

B. Equivalent valve by Armstrong, Taco, Amtrol, Mueller, American Wheatley. 
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2.6. MANUAL AIR VENTS 

A. Provide air vents at all high points of chilled and hot water systems of each water coil, drop in pipe against 
flow of water and where indicated on plans or required by job conditions. 

B. Air vents shall be ¼” copper drain line with a ¼” Marsh tee handle cock in air vent line located in an accessible 
unfinished area.  Where air vent above ceilings cannot be made accessible to an exposed location, a 12 x 12 
access panel shall be provided at drain cock. 

C. Equivalent air vents by Taco, Bell & Gossett, Armstrong, American Wheatley. 

2.7. AIR SEPARATORS/ELIMINATORS 

A. Provide where shown on plans Amtrol #721 automatic air separator/ eliminator.  Unit shall incorporate a 
combination vortex separator and pilot piston air elimination valve.  Install one unit on the hot water system 
and one on the chilled water system. 

B. Provide Amtrol Model AS-L series air separator on chilled water and hot water piping. 
C. Equivalent air separators by Taco, Bell & Gossett, Armstrong, American Wheatley. 

2.8. AUTOMATIC FILL VALVES 

A. Amtrol #29F-Master (3/4”) and #25F-Standard (1/2”), dual control valve providing automatic pressure relief 
and automatic filling.  Relief and fill settings shall be adjustable.  Provide as shown on plans.   

B. Equivalent fill valves by Taco, Bell & Gossett, Armstrong, American Wheatley. 

2.9. HVAC SYSTEM EXPANSION TANKS 

A. The expansion tank shall be welded steel, diaphragm type tank, constructed, tested and stamped in 
accordance with Section VIII of the ASME Code for a working pressure of 125 psi and pre-charged to the 
minimum operating pressure. 

B. Provide expansion tanks as shown on plans by Amtrol, Bell and Gossett, Watts, Armstrong, American 
Wheatley.  

2.10. THERMOMETERS AND GAUGES 

A. Provide thermometers and wells and pressure test plugs as hereinafter specified and shown on the plans so 
that proper testing and balancing and trouble shooting can be accomplished. 

B. THERMOMETERS 

 Thermometers shall be red reading mercury type having scale length of not less than 9”, and scale 
divisions of 2 degrees F, or less similar and approved equal to Moeller Instrument Company, Inc., Style 
AJ.  Range shall be as specified or as required for the duty.  Thermometers and wells must be of at 
least the quality and design specified.  If it complies with these specifications, equipment manufactured 
by one of the following manufacturers will be acceptable: Moeller, Trerice or Weksler. 

 Install thermometers at eye level (5’-0”) at easily readable locations. 

C. GAUGES 

 Gauges shall be bourdon tube with minimum 4-1/2” dial and die cast aluminum case with black enamel 
finish.  The movement shall be all stainless steel with Grade A phosphor bronze bourdon tube brazed 
at socket and tip.  The accuracy of the gauge shall be within ½ percent of the scale range.  The pointer 
shall be the micrometer adjustment type recalibrated from the front.  Pressure, compound, and 
differential pressure gauges shall have suitable scale ranges, shall be submitted and are subject to the 
review of the Engineer.  Graduations shall be one pound or less on all gauges where this is standard 
for the required range. 

 Gauges shall have ¼” IPS connections and shall be Moeller “Vantage” gauges with Case Style No. 2, 
or approved equal.  If it complies with these specifications, equipment manufactured by one of the 
following manufacturers will be acceptable: Ashcroft, Marsh, Trerice, Moeller, Weksler, Taylor, Weiss, 
or Midwest. 

 Install a Sisco ¼” or ½” NPT fitting (Test Plug) of solid brass at desired indicated locations. Test plug 
shall be capable of receiving either a pressure or temperature probe 1/8” o.d.  Dual seal core shall be 
neoprene for temperature to 200oF and shall be rated zero leakage from vacuum to 1000 psig. 

 Contractor shall also furnish the following:  (2) two 2 ½” test gauges with appropriate adapters for test 
plugs, (2) two 5” stem pocket testing thermometers for 0o to 125oF range and (2) two for 0o to 220oF 
range. 

 Install gauges vertically. 

D. INSTALLATION 

 Thermometers shall be installed as hereinafter specified.  Where thermometer is scheduled, a 
thermometer well shall be provided.   
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 All thermometer wells shall be constructed of brass or stainless steel and where installed in insulated 
piping shall have at least 2-1/2” lagging extension. Gauges shall be installed as hereinafter specified.   

 Gauge cocks shall be polished brass A10 ¼” tee handle type with threaded ends.  125 psi rated.   
 Provide gauge cock with ¼” pipe nipple for connection to gauge cock. 
 Pressure temperature ratings of each well shall be suitable for the system in which it is installed in 

accordance with specifications and as indicated on the drawings.  All wells shall be filled with Silicon 
and be complete with caps and chains. 

 Thermometers shall have the temperature ranges as required for the intended application and shall be 
installed as scheduled.   

E. THERMOMETER & TEST GAUGE COCK INSTALLATION SCHEDULE 

 

SERVICE 

Thermometer & 
Well 

Press Gauge & 
Gauge Cock 

Pete’s Plug 

Suction & discharge flange of each pump   X 

Chilled water leaving each chiller X  X 

Condenser water leaving each chiller X  X 

 

 

END OF SECTION 232016 
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SECTION 232117 – CLOSED SYSTEM CHEMICAL WATER TREATMENT  
232117 CLOSED SYSTEM CHEMICAL WATER TREATMENT 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

PART 2 - PRODUCTS 

A. Provide chemical water improvement chemicals, service and equipment for the chemical treatment of cooling 
water. 

B. The water treatment chemical and service supplier shall be a recognized specialist, active in the field of 
industrial water treatment whose major business is in the field of water treatment. 

C. Contractor shall install a by-pass feeder as sized below.  Designed to meet pressure requirements of the 
specific system.  Construction of feeder shall be cast iron and be provided with filter.  Provide (2) spare filters 
and clean filters after system purge and cleaning.  Provide shut off valves and a drain valve. 

D. Pot Feeder Sizing  

 2 Gallon Feeder: up to 500 Gallon System Volume 
 5 Gallon Feeder: up to 5,000 Gallon System Volume 
 12 Gallon Feeder: more than 5,000 Gallon System Volume 

E. Furnish one year's supply of the recommended Water Improvement Services formula for control of scale, 
sludge, and corrosion of the closed recirculating system.  Formulation shall not contain any ingredients that 
are harmful to system materials of construction. 

F. The water treatment supplier shall furnish basic water test equipment, including one year's supply of reagents.  
This kit shall include an apparatus for determining the amount of treatment in the system water.  Where 
specialized or supplementary equipment is required, it shall be furnished as part of the offering. 

PART 3 EXECUTION 

3.1. CLEANING 

A. Fill system with fresh water and add liquid alkaline compound with emulsifying agents and detergents to 
remove grease and petroleum products from piping.  Circulate solution for a minimum of 24 hours, drain, 
clean strainer screens, and refill with fresh water. 

3.2. WATER ANALYSIS 

A. Perform an analysis of supply water to determine quality of water available at Project site. 

3.3. INSTALLATION 

A. Bypass Feeders:  Install in closed hydronic systems, including chilled water, and equipped with the following: 

 Install bypass feeder in a bypass circuit around circulating pumps, unless otherwise indicated on 
Drawings. 

 Install test-coupon assembly in bypass circuit around circulating pumps, unless otherwise indicated on 
Drawings. 

 Install a gate or full-port ball isolation valves on inlet, outlet, and drain below feeder inlet. 
 Install a swing check on inlet after the isolation valve. 

3.4. SERVICE 

A. Provide a water management and service program for a period of one year from start-up of the system to 
include the following:  Initial water analysis and recommendations, system start-up assistance, training of 
operating personnel, periodic field service and consultation, all performed by a qualified full-time local 
representative; customer field water test reports and technical assistance will be provided at no additional 
charge. 

 

 

END OF SECTION 232117 
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SECTION 232118 – OPEN SYSTEM CHEMICAL WATER TREATMENT  
232118 OPEN SYSTEM CHEMICAL WATER TREATMENT 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS 

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

PART 2 - PRODUCTS 

A. AUTOMATIC CHEMICAL-FEED EQUIPMENT 

 Inhibitor Injection Timers: 

a. Microprocessor-based controller with LCD display in NEMA 250, Type 12 enclosure with 
gasketed and lockable door. 

b. Programmable timers with infinite adjustment over full range, and mounted in cabinet with 
hand-off-auto switches and status lights. 

c. Test switch. 
d. Hand-off-auto switch for chemical pump. 
e. Illuminated legend to indicate feed when pump is activated. 
f. Programmable lockout timer with indicator light.  Lockout timer to deactivate the pump and 

activate alarm circuits. 
g. LCD makeup totalizer to measure amount of makeup and bleed-off water from two water 

meter inputs. 

 pH Controller: 

a. Microprocessor-based controller, 1 percent accuracy in a range from zero to 14 units.  
Incorporate solid-state integrated circuits and digital LCD display in NEMA 250, Type 12 
enclosure with gasketed and lockable door. 

b. Digital display and touch pad for input. 
c. Sensor probe adaptable to sample stream manifold. 
d. High, low, and normal pH indication. 
e. High or low pH alarm light, trip points field adjustable; with silence switch. 
f. Hand-off-auto switch for acid pump. 
g. Internal adjustable hysteresis or deadband. 

 TDS Controller: 

a. Microprocessor-based controller, 1 percent accuracy in a range from zero to 5000 micromhos.  
Incorporate solid-state integrated circuits and digital LCD display in NEMA 250, Type 12 
enclosure with gasketed and lockable door. 

b. Digital display and touch pad for input. 
c. Sensor probe adaptable to sample stream manifold. 
d. High, low, and normal conductance indication. 
e. High or low conductance alarm light, trip points field adjustable; with silence switch. 
f. Hand-off-auto switch for solenoid bleed-off valve. 
g. Bleed-off valve activated indication. 
h. Internal adjustable hysteresis or deadband. 

 Biocide Feeder Timer: 

a. Microprocessor-based controller with digital LCD display in NEMA 250, Type 12 enclosure 
with gasketed and lockable door. 

b. 24-hour timer with 14-day skip feature to permit activation any hour of day. 
c. Precision, solid-state, bleed-off lockout timer and clock-controlled biocide pump timer.  

Prebleed and bleed lockout timers. 
d. Solid-state alternator to enable use of two different formulations. 
e. 24-hour display of time of day. 
f. 14-day display of day of week. 
g. Battery backup so clock is not disturbed by power outages. 
h. Hand-off-auto switches for biocide pumps. 
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i. Biocide A and Biocide B pump running indication. 

 Chemical Solution Tanks: 

a. Chemical-resistant reservoirs fabricated from high-density opaque polyethylene with minimum 
110 percent containment vessel. 

b. Molded cover with recess for mounting pump. 
c. Capacity:  50 gal.  

 Chemical Solution Injection Pumps: 

a. Self-priming, positive-displacement; rated for intended chemical with minimum 25 percent 
safety factor for design pressure and temperature. 

b. Adjustable flow rate. 
c. Metal and thermoplastic construction. 
d. Built-in relief valve. 
e. Motor characteristics such as NEMA designation, temperature rating, service factor, 

enclosure type, and efficiency are specified in SECTION 230513 – COMMON MOTOR 
REQUIREMENTS FOR HVAC SYSTEMS"   

f. Fully enclosed, continuous-duty, single-phase motor.  Comply with requirements in SECTION 
230513 – COMMON MOTOR REQUIREMENTS FOR HVAC SYSTEMS 

 Chemical Solution Tubing:  Polyethylene tubing with compression fittings and joints except 
ASTM A 269, Type 304, stainless steel for steam boiler injection assemblies. 

 Injection Assembly: 

a. Quill:  Minimum NPS 1/2 (DN 15) with insertion length sufficient to discharge into at least 25 
percent of pipe diameter. 

b. Ball Valve:  Two-piece, stainless steel as described in "Stainless-Steel Pipes and Fittings" 
Article below; and selected to fit quill. 

c. Packing Gland:  Mechanical seal on quill of sufficient length to allow quill removal during 
system operation. 

d. Assembly Pressure/Temperature Rating:  Minimum 600 psig at 200 deg F. 

PART 3 - EXECUTION 

A. WATER ANALYSIS 

 Perform an analysis of supply water to determine quality of water available at Project site. 

B. INSTALLATION 

 Install chemical application equipment on concrete bases, level and plumb.  Maintain manufacturer's 
recommended clearances.  Arrange units so controls and devices that require servicing are accessible.  
Anchor chemical tanks and floor-mounting accessories to substrate. 

 Install water testing equipment on wall near water chemical application equipment. 
 Install interconnecting control wiring for chemical treatment controls and sensors. 
 Mount sensors and injectors in piping circuits. 
 Provide and mount water meter in make up piping. 
 Bypass Feeders:  Install in closed hydronic systems, including chilled water, and equipped with the 

following: 

a. Install bypass feeder in a bypass circuit around circulating pumps, unless otherwise indicated 
on Drawings. 

b. Install test-coupon assembly in bypass circuit around circulating pumps, unless otherwise 
indicated on Drawings. 

c. Install a gate or full-port ball isolation valves on inlet, outlet, and drain below feeder inlet. 
d. Install a swing check on inlet after the isolation valve. 

 Install automatic chemical-feed equipment for condenser water and include the following: 

a. Install makeup water softener. 
b. Install water meter in makeup water supply. 
c. Install inhibitor injection pumps and solution tanks with injection timer sensing contacts in 

water meter. 
d. Install test equipment and provide test-kit to Owner.  Install test-coupon assembly in bypass 

circuit around circulating pumps, unless otherwise indicated on Drawings. 
e. Install TDS controller with sensor and bleed valves. 
f. Install pH sensor and controller with injection pumps and solution tanks. 
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g. Retain one of three subparagraphs and associated subparagraph below. 
h. Install biocide feeder alternating timer with two sets of injection pumps and solution tanks. 

C. FIELD QUALITY CONTROL 

 Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and 
adjust components, assemblies, and equipment installations, including connections.  Report results in 
writing. 

D. Tests and Inspections: 

 Inspect field-assembled components and equipment installation, including piping and electrical 
connections. 

 Inspect piping and equipment to determine that systems and equipment have been cleaned, flushed, 
and filled with water, and are fully operational before introducing chemicals for water-treatment system. 

 Place HVAC water-treatment system into operation and calibrate controls during the preliminary phase 
of HVAC systems' startup procedures. 

 Do not enclose, cover, or put piping into operation until it is tested and satisfactory test results are 
achieved. 

 Test for leaks and defects.  If testing is performed in segments, submit separate report for each test, 
complete with diagram of portion of piping tested. 

 Leave uncovered and unconcealed new, altered, extended, and replaced water piping until it has been 
tested and approved.  Expose work that has been covered or concealed before it has been tested and 
approved. 

 Cap and subject piping to static water pressure of 50 psig above operating pressure, without exceeding 
pressure rating of piping system materials.  Isolate test source and allow test pressure to stand for four 
hours.  Leaks and loss in test pressure constitute defects. 

 Repair leaks and defects with new materials and retest piping until no leaks exist. 
 Remove and replace malfunctioning units and retest as specified above. 

 

 

END OF SECTION 232118 
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SECTION 232123 – HYDRONIC PUMPS 
232123 HYDRONIC PUMPS 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.   

1.2. SUBMITTALS 

A. Product Data:  For each type and size of pump specified.  Include certified performance curves with operating 
points plotted on curves, and rated capacities of selected models, furnished specialties, and accessories. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 
C. Operation and maintenance data. 

1.3. WARRANTY 

A. Provide a full parts warranty for one year from start-up. 
B. Provide five-year warranty for motors. 

PART 2 - PRODUCTS 

2.1. HVAC PUMPS 

A. GENERAL REQUIREMENTS 

 Furnish and install where shown on plans hot water and chilled water circulating pumps of the in-line 
and end suction centrifugal design as indicated in pump schedule on the drawings. 

 Equivalents by Bell & Gossett, Grundfos, Taco, Armstrong. 

B. INLINE PUMPS 

 In-line centrifugal pumps shall be close coupled with grease lubricated ball bearings, bronze fitted with 
mechanical seals.   

 Pump shall be bronze fitted with bronze shaft sleeves, impellers shall be dynamically balanced, ball 
bearings shall be regreaseable.  Pump shall have carbon vs. ni-resistant mechanical seals, internal 
flush line between casing and stuffing box, 125 psi flanges 175 psi case working pressure, carbon steel 
shaft.  Provide flexible coupling guard. 

 Pump motors shall be as scheduled.  Motors from 0-60 HP shall be suitable for across the line start. 
Motors shall be 1750 RPM. 

 Motors shall be selected non-overloading. 

C. END SUCTION PUMPS 

 Pumps shall be base-mounted, single-stage, and end suction design with true back pull-out, capable of 
being serviced without disturbing piping connections. 

 Pump volute shall be Class 30 cast iron with integrally-cast pedestal support.  The impeller shall be 
cast bronze, enclosed-type, dynamically balanced, keyed to the shaft and secured by a locking 
capscrew. 

 The liquid cavity shall be sealed off at the pump shaft by an internally-flushed mechanical seal with 
ceramic seal seat of at least 98% alumina oxide content, and carbon seal ring, suitable for continuous 
operation at 225 deg. F.  A replaceable bronze shaft sleeve shall completely cover the wetted area 
under the seal. 

 Pumps shall be rated for minimum of 175 psi working pressure.  Casings shall have gauge ports at 
nozzles and vent and drain ports at top and bottom of casing. 

 Pump bearing housing assembly shall have heavy-duty regreaseable ball bearings, replaceable 
without disturbing piping connections and have foot support at coupling end. 

 Base plate shall be of structural steel or fabricated steel channel configuration fully enclosed at sides 
and ends, with securely welded cross members and fully open grouting area.  A flexible-type coupler, 
capable of absorbing torsional vibration, shall be employed between the pump and motor, and it shall 
be equipped with a suitable coupling guard as required.  Contractor to level and grout each unit 
according to manufacturer's instructions. 

 The motor shall meet NEMA specifications and shall be the size, voltage and enclosure called for on 
the plans.  Motor shall be totally-enclosed fan cooled (TEFC).  Motor shall be NEMA MG1-31 rated for 
inverter duty, corona free operation at 3.5X rated voltage for insulation.  Pump and motor shall be 
factory aligned, and shall be realigned by Contractor after installation.  Motors shall be selected non-
overloading. 
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 Each pump shall be factory tested.  It shall then be thoroughly cleaned and painted with at least one 
coat of high-grade machinery enamel prior to shipment. 

 The contractor shall check and regulate each unit for proper differential pressure, voltage and 
amperage draw.  This data shall be noted on a permanent tag or label and fastened to the pump for 
Owner's reference. 

PART 3 EXECUTION 

3.1. PUMP INSTALLATION 

A. Install pumps with access for periodic maintenance including removal of motors, impellers, couplings, and 
accessories. 

B. Independently support pumps and piping so weight of piping is not supported by pumps and weight of pumps 
is not supported by piping. 

C. Install continuous-thread hanger rods and spring hangers of sufficient size to support pump weight.   
D. Suspend vertically mounted, in-line centrifugal pumps independent of piping.  Install pumps with motor and 

pump shafts vertical.  Use continuous-thread hanger rods and spring hangers of sufficient size to support 
pump weight.   

E. Set base-mounted pumps on concrete foundation.  Disconnect coupling before setting.  Do not reconnect 
couplings until alignment procedure is complete. 

F. Support pump baseplate on rectangular metal blocks and shims, or on metal wedges with small taper, at 
points near foundation bolts to provide a gap of 3/4 to 1-1/2 inches between pump base and foundation for 
grouting. 

G. Adjust metal supports or wedges until pump and driver shafts are level.  Check coupling faces and suction 
and discharge flanges of pump to verify that they are level and plumb. 

3.2. ALIGNMENT 

A. Align pump and motor shafts and piping connections after setting on foundation, grout has been set and 
foundation bolts have been tightened, and piping connections have been made. 

B. Comply with pump and coupling manufacturers' written instructions. 
C. Adjust pump and motor shafts for angular and offset alignment by methods specified in HI 1.1-1.5, "Centrifugal 

Pumps for Nomenclature, Definitions, Application and Operation." 
D. After alignment is correct, tighten foundation bolts evenly but not too firmly.  Completely fill baseplate with 

nonshrink, nonmetallic grout while metal blocks and shims or wedges are in place.  After grout has cured, fully 
tighten foundation bolts. 

3.3. CONNECTIONS 

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to machine to allow service and maintenance. 
C. Connect piping to pumps.  Install valves that are same size as piping connected to pumps. 
D. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles. 
E. Install triple-duty valve on discharge side of pumps. 
F. Install suction diffuser and shutoff valve on suction side of pumps. 
G. Install flexible connectors on suction and discharge sides of base-mounted pumps between pump casing and 

valves. 
H. Install pressure gages on pump suction and discharge, at integral pressure-gage tapping, or install single 

gage with multiple input selector valve. 
I. Ground equipment according to Division 26. 
J. Connect wiring according to Division 26. 

 

 

END OF SECTION 232123 
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SECTION 236400 – CHILLERS 
236400 CHILLERS 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.   

1.2. MAG LEV CENTRIFUGAL CHILLER 

 
A. SUMMARY 

 Section includes design, performance criteria, refrigerants, controls, and installation requirements for 
water cooled centrifugal chillers. 

B. REFERENCES 

 Comply with the following codes and standards: 

a. ARI 550/590-2003 
b. ANSI/ASHRAE 15 
c. ASME Section VIII 
d. NEC 
e. ETL Listed 
f. CSA Approved 

C. SUBMITTALS 

 Submittals shall include the following: 

a. Chiller dimensional drawings with elevation overview. Drawings to include required service 
clearances, location of all field installed piping and electrical connections. 

b. A summary of all auxiliary utility requirements for normal system operation required. Auxiliary 
utility requirements include: electrical, water, and air. Summary of auxiliary equipment shall 
include quantity and quality of each specific auxiliary utility required. 

c. Chiller Control documentation to include: Chiller control hardware layout, wiring diagrams 
depicting factory installed wiring, field installed wiring with points of connection, and points of 
connection for BAS control/interface points. 

d. Sequence of operation depicting overview of control logic used 

 Installation and Operating Manuals. 

a. Manufacturer certified performance data at full load in addition to either IPLV or NPLV. 

D. QUALITY ASSURANCE 

 Regulatory Requirements: Comply with the codes and standards as defined in Section 1.02 titled 
REFERENCES 

 Chiller is required to be run tested at manufacturer’s facility on an AHRI Certified test stand prior to 
shipment. Report available upon request. 

E. DELIVERY and HANDLING 

 Chillers shall be delivered to the job site completely assembled and charged with complete refrigerant 
charge. 

 Installing contractor to comply with the manufacturer’s instructions for transporting, rigging, and 
assembly of chiller. 

F. WARRANTY 

 The manufacturer’s parts only warranty shall be for a period of: 

a. (1) One year from date of equipment start up or 18 months from the date of shipment, 
whichever occurs first. 

b. Extended warranty on parts and labor available by request. 

G. MAINTENANCE 

 Maintenance of the chiller shall be the sole responsibility of the owner. 
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PART 2 PRODUCTS 

2.1. ACCEPTABLE MANUFACTURERS 

A. Multistack, Smardt, Daikin 

2.2. PRODUCT DESCRIPTION 

A. Provide and install as shown on the plans a factory assembled, charged, and run tested, water-cooled chiller. 
B. Each unit shall include: One or more MagLev®, oil-free, magnetic bearing, variable speed two stage 

centrifugal compressor equipped with inlet guide vanes. Each compressor to utilize its own, stepper controlled 
load balance valve. Solenoids for load balancing will not be accepted. Each compressor to utilize its integrated 
variable speed drive in conjunction with the compressors inlet guide vanes and load balance valve, to optimize 
the chillers part load efficiency. 

C. The chillers evaporator, condenser, and electronic expansion valves shall be common to all compressors. The 
chiller shall operate with (1) one refrigerant circuit. 

D. Chiller shall utilize R-134A refrigerant only. 

2.3. DESIGN REQUIREMENTS 

A. Provide a complete factory assembled or knocked down water cooled, oil free centrifugal chiller equipped with 
MagLev® compressors as specified herein. Chiller to be built in accordance to the standards defined in 
Section 1.02 of this specification. 

B. Chillers to utilize one of the following compressor arrangements for the specified nominal tonnages: 

 Combination of TT300, TT350, TT400, and TT500 compressors 
 Mismatching of compressor models is permitted to optimize full load efficiency and total chiller turn 

down 

C. Each chiller shall be equipped with the following: One (1) flooded evaporator heat exchanger, one (1) water 
cooled condenser heat exchanger, one (1) or more MagLev® Compressors (refer to section 2.03 B) with 
integrated variable speed drive, soft start, magnetic bearings, and inlet guide vanes, one (1) or more 
electronic expansion valves, one (1) liquid level refrigerant sensor monitoring condenser level, one (1) load 
balance valve per compressor, one (1) master chiller control with necessary operating controls and system 
safeties. 

D. Chiller Performance: Refer to performance schedule on the job specific drawings. 
E. Unloading: When utilizing MagLev® model TT-300 compressor, the chiller shall be capable of unloading to 15 

tons. When using a MagLev® TT-350 compressor, chiller shall be capable of unloading to 25 tons. When 
using a MagLev® TT-400 compressor, chiller shall be capable of unloading to 35 tons. When using a 
MagLev® TT-500 compressor, chiller shall be capable of unloading to 50 tons. All unloaded capacity values 
are without the use of traditional hot gas bypass or load balance valves. 

F. Loading: Chiller shall be able to stage compressor(s) without drastically unloading compressors on-line or 
creating check valve chatter on staged compressors. Total pressure ratio shall not be decreased below 2.4 
pressure ratio as observed at the suction and discharge flanges of each individual compressor when staging 
lag compressors. 

G. Acoustics: Sound data shall be measured in accordance with ARI 575-87 Standard. Unit sound performance 
data shall be measured at the highest level recorded at all load points. Unit sound performance shall not 
exceed a level of 70 DBA measured at a distance of five (5) feet. 

H. Electrical: Chiller shall feature single-point power connection not utilizing adjoining power cabinets as pull 
boxes. If over 800 amps, two points of power is required. The10K SECR Rating is standard, however, higher 
is available. 

I. Minimum Operating Conditions: Lowest evaporator saturated suction temperature shall not be below 34F. 
Lowest leaving chilled water temperature shall not be below 36F. Lowest entering condenser water 
temperature shall not drop below 55F. A differential of 12F between the leaving chilled water temperature and 
entering condenser water temperature is required to ensure chiller can maintain minimum lift requirements. 

2.4. CHILLER COMPONENTS 

A. Compressors: 

 Chiller to have one or more MagLev®, magnetic bearing, oil-free, two-stage, centrifugal compressor(s). 
Each compressor to contain integrated variable speed drive with soft start,movable inlet guide vane 
assembly, and weigh no more than 300 lbs. 

 Each compressor to be microprocessor controlled. Each compressor to be networked to master 
controller to control the variable speed drive and inlet guide vanes on each compressor to maximize 
unit efficiency. 

 Each compressor shall be capable of coming to a controlled safe stop in the event of a power outage. 
Unit shall be capable of auto restart in the event of a power outage, once power has been restored. 
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 All compressors are required to be mechanically and electrically isolated to facilitate proper 
maintenance, service, and or removal 

 Each compressor shall be equipped with a minimum anti-recycle time of 5 minutes if power electronics 
are too warm before being allowed to restart. 

 Minimum restart time of a compressor, without a UPS, from power down till drive line is rotating shall 
not exceed 3 minutes. 

B. Refrigerant, Evaporator and Condenser: 

 All heat exchangers to be built in accordance to Section VIII of the ASME code and carry a 
manufacturer’s name plate certifying ASME compliance. 

 The evaporator to be of shell and tube construction. Evaporator to be constructed of a single shell. 
Evaporator to be of flooded type with refrigerant surrounding the tubes and water passing through the 
tubes. Tubes to be enhanced and rifled. Minimum tube velocity of two (2) feet per second required. 
Design to not exceed a maximum tube velocity of nine (9) feet per second. Internal intermediate tube 
supports, liquid eliminator baffle plate, pressure relief vent, water drains and vents required. Pressure 
relief to be spring loaded self seating type in accordance to ASHRAE 15 standard. Evaporator to be 
pressure tested at a test pressure of 1.1 times the operating pressure however no less than 100 Psig. 
Evaporator, water boxes, suction piping, and any other component subject to condensate shall be 
insulated with a UL recognized ¾ inch or 1 ½” closed cell insulation. All joints and seams to be sealed 
so a vapor barrier is created. Factory mounted & wired thermal dispersion switch required for flow 
safety. Evaporator shall be able to hold entire unit charge as required for machine service. Evaporator 
capable of forty-five (45) percent rate of change per minute on water side and maintain stable 
operation without dropping compressors offline. 

 The condenser to be of shell and tube construction. Condenser to be constructed of a single shell. 
ondenser to be water cooled type with refrigerant surrounding the tubes and waterpassing through the 
tubes. Tubes to be enhanced and rifled. Minimum tube velocity of two (2) feet per second required. 
Design to not exceed a maximum tube velocity of nine (9) feet per second. Internal intermediate tube 
supports, pressure relief tree with isolation valves, water drain and vents required. Pressure relief tree 
to be equipped with isolation/transfer valve to prevent the loss of refrigerant when relief is removed for 
testing and or replacement. Rupture disks are not acceptable. Condenser to be pressure tested at a 
test pressure of 1.1 times the operating pressure however no less than 100 Psig. Factory mounted & 
wired thermal dispersion switch required for flow safety. Condenser shall be able to hold entire unit 
charge as required for machine service. Condenser capable of forty-five (45) percent rate of change 
per minute on water side and maintain stable operation without dropping compressors offline. 

 Heat Exchangers to feature enhanced and rifled individual tubes. Tubes shall be individually 
replaceable. Tubes shall be mechanically rolled into steel tube sheets and sealed with Loctite® or 
equivalent sealant. Tubes shall be supported by intermediate tube supports at a maximum spacing of 
18” apart. Waterside to be designed to a minimum of 150 Psig, 300 Psig, or 450 Psig whichever is 
specified. Heat exchangers to be equipped with either dished heads or marine water boxes with drain 
and vent reports, whichever is specified. Piping connections are mechanical grooved connections. 

 Refrigerant Control: Chiller to feature a minimum of one (1) electronic expansion valves with a 
minimum step count of 480 to full open and a fully closed transit time of less than ten (10) seconds to 
prevent refrigerant migration. Additional valves to be added as chiller capacity dictates. Fixed orifices 
and float controls are not acceptable. The electronic expansion valve to operate from minimum chiller 
capacity to the full load of the chiller’s capacity. A high side refrigerant level sensor, is to be used to 
provide feedback to the expansion valves for proper control. This ensures that a proper liquid seal is 
always present on the compressors power electronics. A refrigerant sight glass is required on the main 
liquid line feeding the electronic expansion valves. Isolation valves required to isolate charge in either 
the condenser or evaporator. 

C. Prime Mover: 

 The prime mover shall be of sufficient size to effectively meet the compressor horsepower 
requirements. Prime mover shall be a one or more liquid refrigerant cooled, sealed, permanent magnet 
synchronous motor. Motor shall be controlled by variable speed drive. Motor shall utilize soft start 
capabilities with an inrush current no greater than two (2) amps. Motor shall have internal thermal 
overload protection devices embedded in the winding of each phase of the motor. 

D. Variable Speed Drive: 

 Each compressor shall be equipped with an integral, variable speed drive. Please refer to section 2.03 
B for compressor requirements. The variable speed drive to utilize Insulated Gate Bi-Polar Transistors. 
Variable speed drive to create it’s own simulated AC voltage for the motor connected to it. Acceptable 
applied voltages are: 400 Volt 50 hertz, 460 Volt 60 hertz,and 575 volt 60 hertz. 575 volt applicable to 
TT-300 and TT-400 only. 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 208 of 266



Chiller Replacment for Eisenhower  
Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

CHILLERS  236400-4 

 

 Variable Speed drive in conjunction with the compressors inlet guide vanes will be controlled via 
compressor microprocessor to optimally match the lift and load requirements. 

 Each compressor circuit is required to have a line reactor and circuit breaker. 

E. Chiller Controls 

 The unit shall have an industrial grade cpu with an Intel-based processor. All chiller and compressor 
I/O to be controlled via Etherbus with an update rate of 50 microseconds. Controller to have 15 inch 
TFT touch screen interface that can be disconnected and chillers still runs properly. Controller to use 
natural progression control algorithms which properly define the compressors operating range to 
optimize loading, unloading, and control of multiple MagLev compressors. User shall operate chiller via 
HMI located on touch screen or remote web connection. All system parameters, compressor status, 
alarms, and faults, trend graphing, fault logging, bas communication window, manuals, wiring 
diagrams, log book, and control set points shall be viewable. Shall be able to fully commission and 
adjust all components on the chiller, including the compressors without an auxiliary computer or 
software. The chiller controller shall include the necessary I/O for proper chiller operation including: 

a. Hardware 

• Dedicated EXV Output for each liquid level EXV of Economizer Valve 
• Chiller LP Safety input 
• Chiller HP Safety input 
• Chilled Water Safety input 
• Condenser Water Safety input - Emergency Stop input 
• Chilled Water Reset input 
• Load Limit input 
• Tower Setpoint output 
• Chiller kW output 
• Chiller Amps output 
• Condenser Water Bypass Valve output 
• Chiller Run Contact output 
• Chiller Fault output 
• Compressor Lockout Fault Status output 
• Dedicated Compressor Enable output (no relay or paralleled signal) 
• Dedicated Economizer Enable output (no relay or paralleled signal) 
• Chilled Water In and Out Temperatures 
• Condenser Water In and Out Temperatures 
• Liquid Line Temperature 
• Dedicated RS-485 communication to each compressor (no daisy chaining) 
• Dedicated RS-232 communication to each compressor 
• Windows-based industrial PC featuring Intel Processor for maximum reliability and 

performance. 
• Solid State hard drive for maximum reliability and redundancy. Hard drive features no 

moving parts to ensure nothing mechanically fails. With dual-hard drives there is no need 
to partition a single drive. One drive handles the operating system while the other 
handles all data acquisition to ensure no data is corrupted. 

• DC Powered to ensure maximum resistance to EMI and RFI noise 
• Built in 2-port Ethernet Switch for easy integration to BAS interface and web control 

feature. 
• Integrated 5 second UPS to allow data to write to drives before power shut off 
• On board USB drives to support external peripheral devices including, keyboard, mouse, 

and printer 
• 15 “TFT Touchscreen Display featuring 1024 X 768 Resolution. 
• All hardware, including I/O is CE and UL Certified 
• I/O features modular design to simplify troubleshooting and or replacement if required. 
• I/O has LED Indicators for all inputs and outputs to ease the troubleshooting process. 
• All wiring utilizes spring capture technology to prevent loose connections or wires from 

falling out. 
• Optional auxiliary device expansion hub for control of pumps, towers, etc 

b. BAS Interfaces include: 

• Modbus RTU standard 
• Modbus TCP/IP standard 
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• BAC Net IP (optional) 
• BAC Net TCP/IP (optional) 
• BACNET MSTP (optional) 
• Lonworks 

c. Software 

i. Can control one (1) to five (5) compressors on single or multiple refrigerant circuits 
ii. Control system can control up to six (6) exv’s with proper hardware and network all 

exv’s to the control system  
iii. - Only control system on the market with the capability of controlling different size 

compressors for maximum efficiency and turn down  
iv. - HMI interface allows the user the following options: definable points list, tag names, 

and functions without special software. With this feature, end user can scale an all 
inputs and outputs, change what controls it, change the functionality, the name of it 
etc.  

v.  Control system can trend graph up to two (2) years of data, without overwriting or 
decreasing data acquisition time  

vi. - Chiller controller has the Danfoss Turbocor Compressor Software on board. This 
allows for the service tech to troubleshoot remotely.  

vii. - Control system features easy to use web interface. This allows the user to do 
anything remotely that could be done in front of the chiller.  

viii.  Most advanced trend graphing available on the market. Over 200 data points are 
recorded in five (5) second intervals. Data can be analyzed with zoom feature. Data 
stored on separate 32 GB drive. Trend graph images can be exported. 

ix.  - Advanced Fault Logging featuring calendar capability for ease of use. Data can be 
recalled up to two (2) years. Data can be sorted by alarm type, time stamp, or 
compressor  

x.  Color coded data. Green data means good, yellow means alarm, red means fault or 
off 

xi. - Controller logs when user makes any type of change 
xii. - Controller is loaded with all manuals, wiring diagrams, and supporting data which 

can be recalled via touch screen 
xiii. - Controller has onboard maintenance log to store system information 
xiv. - Controller offers real time capacity and efficiency data 
xv. - BAS interface dashboard shown on HMI. This allows the user to view what data is 

being written to the BAS system. Also shows if there is an error, last com, and how 
many times the data was sent or received. 

xvi. - Control system uses proprietary natural progression control algorithms to perform 
accurate energy balance on all systems for maximum system performance. 

xvii. - Control system features an optimum start function to ensure initial lift is always 
made. This prevents nuisance check valve flutter and compressor faults. 

 OPTIONS 

a. The following items are deemed optional and available upon request: 

i. Heat Exchangers 
• Heat exchanger designed for 300 PSI 
• Marine water boxes, hinged marine water boxes or flanged 
• Epoxy Coating available on tube sheets and/or heads 
• Insulation, 1 ½ Closed Cell Foam 
• PVC, Metal Jacket to cover insulation 
• Multiple pass configurations to meet water side design criteria 
• Heat exchanger lengths 

ii. Electrical 
• - Chiller Disconnect 
• - EMI noise filtration to meet IEE 519 standards 

iii. Warranties 
• - Compressor warranties available by request. 
• - Chiller extended and parts, labor and refrigeration warranties available by 

request. 
iv. Other 

• - Lifting Frame 
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• - Vibration Isolation 

 

PART 3 EXECUTION 

3.1. INSTALLATION 

A. Chiller must be installed per all of the manufacturer’s documentation. This includes: IOM Manual, Submittal 
documentation, CAD Drawings, other. 

B. All local structural codes must be observed. 
C. All local plumbing codes must be observed. Piping must be run in such a way that the proper required 

clearances for head removal for tube cleaning are observed. 
D. All National and Local Electrical codes must be observed. Installation of the electrical on the chiller must follow 

the associated documentation from the chiller manufacturer. Electrical installation shall be coordinated with 
electrical contractor. 

E. All National and Local Electrical codes must be observed. Controls installation shall be coordinated with the 
controls contractor. 

F. F. Provide all material required for a fully operational and functional chiller. 

3.2. START-UP 

A. Units shall be factory charged with R-134a refrigerant unless unit is knocked down. 
B. Factory Start-Up Services: An authorized factory start agent is required. At minimum, (2) two days shall be 

spent on-site to ensure proper unit operation. 
C. During the start up period, the factory authorized agent will instruct the owner’s representative on proper care 

and operation of the chiller. 

 

 

END OF SECTION 236400 
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SECTION 236500 – COOLING TOWERS 
236500 COOLING TOWERS 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.   

1.2. SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product 
indicated and scheduled. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, 
method of field assembly, components, and location and size of each field connection. 

C. Field quality-control test reports. 
D. Operation and maintenance data. 

PART 2 PRODUCTS 

2.1. OPEN-CIRCUIT, INDUCED-DRAFT, COUNTERFLOW COOLING TOWERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or 
comparable product by one of the following: 

 Baltimore Aircoil Company. 
 Marley Cooling Technologies; an SPX Corporation. 

B. Fabricate cooling tower mounting base with reinforcement strong enough to resist cooling tower movement 
during a seismic event when cooling tower is anchored to field support structure. 

C. Cooling tower designed to resist wind load of 30 lbf/sq. ft.Base:  

 Furnish and install an induced draft, crossflow type, field erected, stainless steel frame, PVC type fill, 
industrial duty cooling tower, as shown on Plans and scheduled. 

D. Unit Type:   

 Factory fabricated, induced draft, counterflow cooling tower with vertical discharge. 

E. Quality Assurance:   

 Each unit is manufactured under closely-controlled conditions using standardized parts to ensure each 
unit is built precisely to the same high-quality design and construction standards.  The design, 
manufacture, and business processes of Baltimore Aircoil Company are ISO 9001 compliant. 

F. Unit Efficiency:   

 The unit(s) will comply with the energy efficiency requirements established by ASHRAE Standard 90.1-
2016. 

G. CTI Certification:   

 The thermal performance of this BAC unit has been certified through performance tests conducted by 
the Cooling Technology Institute in accordance with their standard STD-201 RS.  Your equipment may 
be selected for factory-testing to verify CTI certified performance.  Such certification by an independent 
third party assures engineers and users that the published thermal capacities accurately reflect the 
actual unit performance.  CTI certification eliminates the additional costs of on-site, individual unit 
testing, oversizing the equipment or operating cost penalties from deficient equipment. 

H. Materials of Construction:   

 All structural steel components are constructed from G-235 (Z700 metric) hot-dip galvanized steel 
protected by a thermosetting hybrid polymer. Hot water distribution system consists of a spray water 
branches constructed of schedule 40 PVC.  Polypropylene metering orifices are provided to assure 
even distribution of water over the fill. The thermosetting hybrid polymer applied by Baltimore Aircoil 
Company consists of: 

a.  G-235 (Z700 metric) hot-dip galvanized steel components 
b.  parts prepared in a four-step (clean, pretreat, rinse, dry) process 
c. electrostatically sprayed thermosetting hybrid polymer, fuse bonded to the hot-dip galvanized 

substrate during a thermally activated curing stage 
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d. quality assurance inspection program including 23 steps throughout polymer application and 
unit fabrication. 

 The cold water basin includes a depressed section with drain/clean-out connection and the area under 
the fill sections is sloped toward the depressed section for easy cleaning.  The cold water basin shall 
be protected with the TriArmor(TM) Corrosion Protection System.  This system consists of: 

a. G-235 (Z700 metric) hot-dip galvanized steel components 
b. Electrostatically sprayed thermosetting hybrid polymer, fuse bonded to the hot-dip galvanized 

substrate during a thermally activated curing stage 
c. Polyurethane System creating an air and watertight armor. 

I. Fan & Drive System:   

 A low sound fan is driven by a one-piece multi-groove, neoprene/polyester belt designed specifically 
for evaporative cooling equipment service. Motor is mounted on an adjustable motor base. Fan and 
motor sheaves are non-corrosive cast aluminum. The BALTIDRIVE® Power Train fan drive system, 
including fan motor, is warranted against defects in materials and workmanship for five (5) years from 
date of shipment. Fan and steel fan shaft are supported by heavy-duty, self-aligning, grease-packed, 
relubricatable ball bearings with special seals for protection against dust and moisture.  All bearings 
are designed for a minimum L10 life of 80,000 hours (280,000 hours average life) and are provided 
with extended lubrication lines. 

J. Fan Guard:   

 A heavy gauge, hot-dip galvanized steel wire fan guard is provided over the fan cylinder.  The fan 
guard is shipped loose for field installation. 

K. Wet Deck Material:   

 The wet deck surface is formed from self-extinguishing (per ASTM D-568) polyvinyl chloride (PVC), 
having a flame spread rating of <= 25 per ASTM Standard E84-77a, and are impervious to rot, decay, 
and fungus or biological attack.  This wet deck is suitable for a maximum entering water temperature of 
140°F (60°C). 

L. Equipment Structure:   

 The structure of this product has been designed and analyzed in accordance with the wind and seismic 
load requirements of the 2006 IBC, 2009 IBC, 2012 IBC, 2015 IBC, 2018 IBC, ASCE/SEI 7-05, 
ASCE/SEI 7-10, and ASCE/SEI 7-16. Seismic qualification is based on analysis. For more information 
and specific wind and seismic load capacity ratings, please see the Certificate of Wind and Seismic 
Load Capacity. 

M. Water Inlet(s):   

 Water enters the unit though a single inlet connection on the end or side of the unit. 

N. Water Outlet(s):   

 A pipe stub connection(s) of a metal compatible with the cold water basin material and appropriately 
sized for design flow is provided.  Please see the submittal package for the connection type, size and 
location.  Also included is a  large area, lift out strainer which matches the cold water basin material of 
construction and has perforated openings sized smaller than the water distribution nozzle orifices.  
Strainer includes anti-vortexing baffle to prevent air entrainment. 

O. Equalizer/Bypass Connection:  

 The unit will be provided with an equalizer connection on Face B.  Please see the submittal drawing 
package for the size and location of the connection. 

P. Upgrade Strainer or Trash Screen:   

 Large area, lift-out, Type 304 stainless steel, strainer screen has perforated openings sized smaller 
than the water distribution nozzle orifices. Strainer includes anti-vortexing baffle to prevent air 
entrainment. 

Q. Basin Water Level Control:   

 Probe-type electric water level control package including solid-state relay, electrode head, stainless 
steel electrodes, and a solenoid valve in the make-up water connection.  The electrodes are make-up 
on, make-up off, high level alarm, low level alarm, and ground.  Field wiring is by others. 
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R. Basin Heater(s):   

 A minimum number of high-watt-density electric immersion heater elements, sized to maintain +40°F 
(+4°C) basin water at -20°F (-29°C) ambient with a 15 mph (24.1 km/h) wind speed, is provided.  
Electrical requirements match fan motor.  Wiring is not included.  

S. Heater Element Material of Construction:   

 The unit is supplied with copper heater elements. 

T. Basin Heater Control:   

 An electric immersion heater control package which includes a control panel in a NEMA 4X enclosure 
is provided.  It includes contactor(s), circuit breaker, disconnect, thermostat, 24V transformer, and 
Type 316 stainless steel probe for water level and water temperature sensing.  Panel  ships loose for 
field mounting and wiring by others. 

U. Basin Sweeper Piping:   

 Polyvinyl chloride (PVC) sump sweeper piping is included in the cold water basin. Supply and return 
connections are provided for connecting to a user supplied filtration system. 20 psig (135 kPa) 
pressure is required at the water inlet. 

V. Water Silencers:   

 The unit is equipped with PVC water silencers in the cold water basin to reduce the falling water sound 
emissions. 

W. Terminal Box:   

 All wiring for the fan motor(s) and vibration cutout switch leads have been pre-wired from the factory 
and terminated on the outside of face of the BAC unit in a clearly marked terminal box.  The externally 
mounted terminal box(es) are UL 1773 listed and CSA certified.  The externally mounted terminal 
box(es) are provided with a standard 5 year warranty. 

X. Vibration Cutout Switch:   

 Fan system is provided with a vibration cutout switch to limit damage to the unit in the event of a high 
vibration condition. The vibration switch, including external alarm capability, is solid state with a 
frequency range of 2 to 1,000 Hz (120 to 60,000 RPM), a velocity set point of 0.1 to 1.5 In./Sec., and a 
time delay adjustable from 2 to 15 seconds.  Input power required is 220 V, 50/60 Hz, 3 Watts plus 
alarm current. Alarm or shutdown switch is rated at 5 Amperes, 220 VAC TRIAC. Field wiring is by 
others. 

Y. Motor Removal System:   

 Units are supplied with a Motor Removal System, which consists of a field-installed galvanized steel 
davit arm and mounting bracket. The system is designed to lift the fan motor. 

Z. External Access:   

 An external platform provides access to the access door.  An aluminum ladder, safety gate, steel 
safety cage protected with a Thermosetting Hybrid Polymer, and 1-1/4" (32 mm) galvanized steel pipe 
safety railing is included with the platform. Supports are compatible with the basic unit material of 
construction. Field assembly and installation is by others.  This option will meet pertinent OSHA 
standards. 

AA. Ladder Extension(s):   

 4' Ladder and Cage Extension(s) for each Ladder 

 

BB. Scope of Work:  

 The cooling tower manufacturer shall be responsible for the design, fabrication, and delivery of 
materials to the project site, and for the erection of the tower over supports provided by others. Unless 
otherwise specified, all external piping, pumps, controls, and electrical wiring will be outside the cooling 
tower manufacturer's scope of work. 

 Control System:  

a. Each cell of the cooling tower shall be equipped with a UL listed control system in a NEMA 3R 
or 4X outdoor enclosure capable of controlling single-speed or two-speed motors as required, 
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and designed specifically for cooling tower applications. The panel shall include a main fused 
disconnect with an external operating handle, lockable in the off position for safety. Across-
the-line magnetic starters or solid state soft-start starters as required shall be controlled with a 
thermostatic or solid state temperature controller. Door mounted selector switches shall be 
provided to enable automatic or manual control and wired for 120VAC control.  Control circuit 
to be wired out to terminal blocks for field connection to a remote vibration switch and for 
access to extra 120VAC 50VA control power, overload trip alarms and remote temperature 
control devices. The temperature controller shall be adjustable for the required cold water 
temperature. If a thermostatic controller is used it shall be mounted on the side of the tower 
with the temperature sensing bulb installed in the cold water basin using a suspension 
mounting bracket. If a solid state temperature controller is used the controller will be door 
mounted on the control panel. The temperature controller will display two temperatures, one 
for outgoing water and the other for set point. Water temperature input shall be obtained using 
a three-wire RTD with dry well in the outlet water piping and wired back to the solid state 
temperature controller in the control panel. 

 Variable Speed Drive: 

a. A complete UL listed Variable Speed Drive system in a NEMA 12 indoor or NEMA 3R outdoor 
enclosure shall be provided. The VFD shall use PWM technology with IGBT switching and 
integrated by-pass design. The panel shall include a main disconnect with short circuit 
protection and external operating handle, lockable in the off position for safety. The system 
shall include a solid state, PID temperature controller to adjust frequency output of the drive in 
response to the tower cold water temperature. The temperature of the cold water and set 
point shall be displayed on the door of the control panel. The by-pass circuit shall include a 
complete magnetic bypass that isolates the VFD when in the bypass mode. Transfer to the 
bypass mode shall be automatic in the event of VFD failure or for trip faults. The bypass 
contactor shall be cycled on and off while operating in bypass, to maintain the set-point 
temperature of the cold water. The drive design shall be operated as a stand- alone system or 
controlled with a building automation system. The BAS can be the normal source of control 
and the integrated temperature controller may be used as a backup to the building automation 
system. 

b. Operator controls shall be mounted on the front of the enclosure and shall consist of start and 
stop control, bypass/VFD selector switch, Auto/Manual selector switch, manual speed control, 
and solid state temperature controller. An emergency bypass selector switch internal to the 
panel allowing the cooling tower fan motor to be run at full speed shall be furnished. 

c. To prevent heating problems in the cooling tower fan motor and to assure proper gear reducer 
lubrication the VFD system shall cycle the motor on/off when the minimum allowable motor 
speed is reached. 

d. The cooling tower manufacturer shall supply VFD start-up and tower vibration testing to 
identify and lock out any vibration levels which may exceed CTI guidelines.  

PART 3 EXECUTION 

3.1. EXAMINATION 

A. Before cooling tower installation, examine roughing-in for tower support, anchor-bolt sizes and locations, 
piping, and electrical connections to verify actual locations, sizes, and other conditions affecting tower 
performance, maintenance, and operation. 

 Cooling tower locations indicated on Drawings are approximate.  Determine exact locations before 
roughing-in for piping and electrical connections. 

 Proceed with installation only after unsatisfactory conditions have been corrected. 

B. INSTALLATION 

 Install cooling towers on support structure indicated. 
 Equipment Mounting:  Install cooling tower on concrete bases using elastomeric mounts.  Comply with 

requirements in Division 3 Section Cast-in-Place Concrete. Comply with requirements for vibration 
isolation devices specified in Division 23 Section "Vibration and Seismic Controls for HVAC Piping and 
Equipment." 

a. Minimum Deflection:  1/2 inch. 
b. Provide galvanized-steel plate to equally distribute weight over elastomeric pad. 
c. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 

install dowel rods on 18-inch centers around the full perimeter of concrete base. 
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d. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base and anchor into structural concrete floor. 

e. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

 Install anchor bolts to elevations required for proper attachment to supported equipment. 
 Maintain manufacturer's recommended clearances for service and maintenance. 
 Loose Components:  Install electrical components, devices, and accessories that are not factory 

mounted. 

C. CONNECTIONS 

 Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

 Install piping adjacent to cooling towers to allow service and maintenance. 
 All control exterior control wiring shall be installed in conduit. 
 Install flexible pipe connectors at pipe connections of cooling towers mounted on vibration isolators. 
 Provide drain piping with valve at cooling tower drain connections and at low points in piping. 
 Connect cooling tower overflows and drains, and piping drains to sanitary sewage system. 
 Domestic Water Piping:  Comply with applicable requirements in Division 23 Section "Domestic Water 

Piping." Connect to water-level control with shutoff valve and union, flange, or mechanical coupling at 
each connection. 

 Supply and Return Piping:  Comply with applicable requirements in Division 23. Connect to entering 
cooling tower connections with shutoff valve, balancing valve, thermometer, plugged tee with pressure 
gage, and drain connection with valve.  Connect to leaving cooling tower connection with shutoff valve.  
Make connections to cooling tower with a union, flange, or mechanical coupling. 

D. FIELD QUALITY CONTROL 

 Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 
 Manufacturer's Field Service:  Engage a factory-authorized service representative to perform field tests 

and inspections. 
 Perform tests and inspections. 

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. 

b. Tests and Inspections:  Comply with CTI ATC 105, "Acceptance Test Code for Water Cooling 
Towers." 

c. Cooling towers will be considered defective if they do not pass tests and inspections. 
d. Prepare test and inspection reports. 

E. STARTUP SERVICE 

 Perform startup service. 
 Inspect field-assembled components, equipment installation, and piping and electrical connections for 

proper assemblies, installations, and connections. 
 Obtain performance data from manufacturer. 
 Complete installation and startup checks according to manufacturer's written instructions and perform 

the following: 

a. Clean entire unit including basins. 
b. Verify that accessories are properly installed. 
c. Verify clearances for airflow and for cooling tower servicing. 
d. Check for vibration isolation and structural support. 
e. Lubricate bearings. 
f. Verify fan rotation for correct direction and for vibration or binding and correct problems. 
g. Retain first subparagraph below for cooling towers with belt drives. 
h. Adjust belts to proper alignment and tension. 
i. Retain first subparagraph below for towers with gear drives. 
j. Verify proper oil level in gear-drive housing.  Fill with oil to proper level. 
k. Retain first subparagraph below for cooling towers with variable-speed fans. 
l. Operate variable-speed fans through entire operating range and check for harmonic vibration 

imbalance.  Set motor controller to skip speeds resulting in abnormal vibration. 
m. Retain first subparagraph below for cooling towers with vibration switches. 
n. Check vibration switch setting.  Verify operation. 
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o. Verify water level in tower basin.  Fill to proper startup level.  Check makeup water-level 
control and valve. 

p. Retain first subparagraph below for cooling towers with basin heaters. 
q. Verify operation of basin heater and control. 
r. Verify that cooling tower air discharge is not recirculating air into tower or HVAC air intakes.  

Recommend corrective action. 
s. Replace defective and malfunctioning units. 

 Start cooling tower and associated water pumps.  Follow manufacturer's written starting procedures. 
 Prepare a written startup report that records the results of tests and inspections. 

F. ADJUSTING 

 Set and balance water flow to each tower inlet. 
 Adjust water-level control for proper operating level. 

G. DEMONSTRATION 

 Train Owner's maintenance personnel to adjust, operate, and maintain cooling towers. 

 

 

END OF SECTION 236500 
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SECTION 220010 – PLUMBING PROVISIONS 
220010 PLUMBING PROVISIONS 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. All contract documents including drawings, alternates, addenda and modifications and general provisions of 
the Contract, including General and Supplementary Conditions and all other Division Specification Sections, 
apply to work of this section.  All preceding and following sections of this specification division are applicable 
to the Plumbing Contractor, all sub-contractors, and all material suppliers. 

1.2. SCOPE OF WORK 

A. This DIVISION requires the furnishing and installing of complete functioning Plumbing systems, and each 
element thereof, as specified or indicated on Drawings or reasonably inferred, including every article, device 
or accessory reasonably necessary to facilitate each system's functioning as indicated by the design and the 
equipment specified.  Elements of the Work include materials, labor, supervision, supplies, equipment, 
transportation, and utilities. 

B. In case of an inconsistency between the Drawings and Specifications or within either document, the better 
quality or the greater quantity of work shall be provided in accordance with the Architect or Engineer’s 
interpretation. 

C. Refer to Architectural, Structural and Electrical Drawings and all other contract documents and to relevant 
equipment drawings and shop drawings to determine the extent of clear spaces and make all offsets required 
to clear equipment, beams and other structural members to facilitate concealing piping and ductwork in the 
manner anticipated in the design.   

1.3. SPECIFICATION FORM AND DEFINITIONS  

A. The Engineer indicated in these specifications is Pearson Kent McKinley Raaf Engineers LLC. 13300 W 98th 
Street, Lenexa, KS 66215, PHONE 913-492-2400, EMAIL  admin@pkmreng.com. 

B. Contractor, wherever used in these specifications, shall mean the Company that enters into contract with the 
Owner to perform this section of work. 

C. When a word, such as “proper”, “satisfactory”, “equivalent”, and “as directed”, is used, it requires the Architect-
Engineer’s review.   

D. "PROVIDE" means to supply, purchase, transport, place, erect, connect, test, and turn over to Owner, 
complete and ready for regular operation, the particular Work referred to. 

E. "INSTALL" means to join, unite, fasten, link, attach, set up, or otherwise connect together before testing and 
turning over to Owner, complete and ready for regular operation, the particular Work referred to. 

F. "FURNISH" means to supply all materials, labor, equipment, testing apparatus, controls, tests, accessories, 
and all other items customarily required for the proper and complete application for the particular Work 
referred to. 

G. "WIRING" means the inclusion of all raceways, fittings, conductors, connectors, tape, junction and outlet 
boxes, connections, splices, and all other items necessary and/or required in connection with such Work. 

H. "CONDUIT" means the inclusion of all fittings, hangers, supports, sleeves, etc. 
I. "AS DIRECTED" means as directed by the Architect/Engineer, or his representative. 
J. "CONCEALED" means embedded in masonry or other construction, installed behind wall furring or within 

double partitions, or installed above hung ceilings. 

1.4. QUALIFICATIONS 

A. The contractors responsible for work under this section shall have completed a job of similar scope and 
magnitude within the last 3 years.  The contractors shall employ an experienced, competent and adequate 
work force licensed in their specific trade and properly supervised at all times.  Unlicensed workers and 
general laborers shall be adequately supervised to insure competent and quality work and workmanship 
required by this contract and all other regulations, codes and practices.  At all times the contractors shall 
comply with all applicable local, state and federal guidelines, practices and regulations.  Contractor may be 
required to submit a statement of qualifications upon request before any final approval and selection.  Failure 
to be able to comply with these requirements is suitable reason for rejection of a bid.  

1.5. LOCAL CONDITIONS 

A. The contractor shall visit the site and determine the existing local conditions affecting the work required.  
Failure to determine site conditions or nature of existing or new construction will not be considered a basis for 
granting additional compensation. 

1.6. CONTRACT CHANGES 

A. Changes or deviations from the contract documents; including those for extra or additional work must be 
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submitted in writing for review of Architect-Engineer.  No verbal change orders will be recognized.    

1.7. LOCATIONS AND INTERFERENCES 

A. Locations of equipment, piping and other plumbing work are indicated diagrammatically by the plumbing 
drawings.  The Contractor shall determine the exact locations on site, subject to structural conditions, work of 
other Contractors, and access requirements for installation and maintenance to approval of 
Architect-Engineer.  Provide additional piping and ductwork offsets as required at no additional cost.                  

B. Study and become familiar with the contract drawings of other trades and in particular the general construction 
plans and details in order to obtain necessary information for figuring installation.  Cooperate with other 
contractors and install work in such a way as to avoid interference with their work.  Minor deviations, not 
affecting design characteristics, performance or space limitation may be permitted if reviewed prior to 
installation by Architect-Engineer. 

C. Any pipe, ductwork, equipment, apparatus, appliance or other item interfering with proper placement of other 
work as indicated on drawings, specified, or required, shall be removed, relocated and reconnected without 
extra cost.  Damage to other work caused by this Contractor, the Subcontractor, or workers shall be restored 
as specified for new work. 

D. Do not scale mechanical, plumbing and electrical drawings for dimensions.  Contractor shall accurately layout 
work from the dimensions indicted on the Architectural drawings unless they are found to be in error. 

1.8. PERFORMANCE 

A. Final acceptance of work shall be subject to the condition that all systems, equipment, apparatus and 
appliances operate satisfactorily as designed and intended.  Work shall include required adjustment of 
systems and control equipment installed under this specification division. 

B. The Contractor warrants to the Owner and Architect-Engineer the quality of materials, equipment, 
workmanship and operation of equipment provided under this specification division for a period of one year 
from and after completion of building and acceptance of plumbing systems by Owner. 

1.9. WARRANTY 

A. The Contractor warrants to the Owner and Architect-Engineer that upon notice from them within a one year 
warranty period following date of acceptance, that all defects that have appeared in materials and/or 
workmanship, will be promptly corrected to original condition required by contract documents at Contractor’s 
expense. 

B. The above warranty shall not supersede any separately stated warranty or other requirements required by law 
or by these specifications. 

1.10. ALTERNATES 

A. Refer to General Requirements for descriptions of any alternates that may be included. 

1.11. MATERIALS, EQUIPMENT AND SUBSTITUTIONS 

A. The intent of these specifications is to allow ample opportunity for Contractor to use his ingenuity and abilities 
to perform the work to his and the Owner’s best advantage, and to permit maximum competition in bidding on 
standards of materials and equipment required. 

B. Material and equipment installed under this contract shall be first class quality, new, unused and without 
damage. 

C. In general, these specifications identify required materials and equipment by naming one or more 
manufacturer’s brand, model, catalog number and/or other identification.  The first named manufacturer or 
product is used as the basis for design; other manufacturers named must furnish products consistent with 
specifications of first named product as determined by Engineer.  Base bid proposal shall be based only on 
materials and equipment by manufacturers named, except as hereinafter provided. 

D. Where materials or equipment are described but not named, provide required items of first quality, adequate 
in every respect for intended use.  Such items shall be submitted to Architect-Engineer for review prior to 
procurement. 

E. Materials and equipment proposed for substitutions shall be equal to or superior to that specified in 
construction, efficiency, utility, aesthetic design, and color as determined by Architect-Engineer whose 
decision shall be final and without further recourse.  Physical size of substitute brand shall be no larger than 
space provided including allowances for access for installation and maintenance.  Requests must be 
accompanied by two copies of complete descriptive and technical data including manufacturer’s name, model 
and catalog number, photographs or cuts, physical dimensions, operating characteristics and any other 
information needed for comparison.   

F. If the Contractor wishes to incorporate products other than those named in the Base Bid Specifications they 
shall submit a request for approval of equivalency in writing no later than (10) ten calendar days prior to bid 
date.  Substitutions after this may be refused at Engineers option.  Equivalents will ONLY be considered 
approved when listed by addendum.  
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G. In proposing a substitution prior to or subsequent to receipt of bids, include in such bid the cost of altering 
other elements of this project, including adjustments in plumbing or electrical service requirements necessary 
to accommodate such substitution. 

H. Within 10 working days after bids are received, the apparent low bidder shall submit to the Architect-Engineer 
for approval, three copies of a list of all major items of equipment they intend to provide.  Within 30 working 
days after award of Contract, Contractor shall submit shop drawings for equipment and materials to be 
incorporated in work, for Architect-Engineer review.  Where 30-day limit is insufficient for preparation of 
detailed shop drawings on major equipment or assemblies, Contractor shall submit manufacturer’s descriptive 
catalog data and indicate date such detailed shop drawings will be submitted along with manufacturer’s 
certification that order was placed within 30 working day limit. 

1.12. ELECTRONIC PLAN FILES 

A. Electronic files of the contract documents may be available from the Engineer to successful bidders and 
manufacturers for a fee of $50 per sheet, $100 minimum and $25 email/shipping charge.  A release of liability 
form will be required along with payment prior to release of files. 

1.13. OPENINGS, ACCESS PANELS AND SLEEVES 

A. This Contractor shall include the installation of all boxes, access panels and sleeves for openings required to 
install this work, except structural openings incorporated in the structural drawings.  Sleeves shall be installed 
for all pipes passing through structural slabs and walls.  Contractor shall set and verify the location of sleeves 
that pass through beams, as shown on structural plans. All floor and wall penetrations shall be sealed to meet 
fire-rating requirements. 

B. All penetrations through interior or exterior and rated or non-rated walls and floors shall be appropriately 
sealed prevent entry and movement of rodents and insects.  Contractor shall coordinate their work with all 
other trades. 

1.14. ARCHITECTURAL VERIFICATION AND RELATED DOCUMENTS 

A. Contractor shall consult all Architectural Drawings and specifications in their entirety incorporating and 
certifying all millwork, furniture, and equipment rough-in including utility characteristics such as voltage, phase, 
amperage, pipe sizes, duct sizes, including height, location and orientation.  Shop drawings incorporating 
these requirements should be submitted to the Architect for approval prior to installation or rough in. 

1.15. EXTENT OF CONTRACT WORK 

A. Provide plumbing systems indicated on drawings, specified or reasonably implied.  Provide every device and 
accessory necessary for proper operation and completion of plumbing systems.  In no case will claims for 
“Extra Work” be allowed for work about which Contractor could have been informed before bids were taken. 

B. Contractor shall become familiar with equipment provided by other contractors that require plumbing 
connections and controls. 

C. Electrical work required to install and control plumbing equipment, which is not shown on plans or specified 
under Division 26, shall be included in Contractor’s base bid proposal. 

D. All automatic temperature control devices shall be mounted as indicated in automatic temperature control 
section of specifications. 

E. The cost of larger wiring, conduit, control and protective devices resulting from installation of equipment which 
was not used for basis of design as outlined in specifications shall be paid for by Plumbing Contractor at no 
cost to Owner or Architect-Engineer. 

F. Contractor shall be responsible for providing supervision to Electrical Contractor to insure that required 
connections, interlocking and interconnection of plumbing and electrical equipment are made to attain 
intended control sequences and system operation. 

G. Furnish four complete sets of electrical wiring diagrams to Architect-Engineer to be included in the 
maintenance manuals and three complete sets to Electrical Contractor.  Diagrams shall show factory and field 
wiring of components and controls.  Control devices and field wiring to be provided by Electrical Contractor 
shall be clearly indicated by notation and drawing symbols on wiring diagrams. 

H. Contractor shall obtain complete electrical data on plumbing shop drawings and shall list this data on an 
approved form that shall be presented monthly or on request, to Electrical Contractor.  Data shall be complete 
with wiring diagrams received to date and shall contain necessary data on electrical components of plumbing 
equipment such as HP, voltage, amperes, watts, locked rotor current to allow Electrical Contractor to order 
electrical equipment required in his contract. 

1.16. WORK NOT INCLUDED IN CONTRACT 

A. Consult Division 21, 23, and 26 of specifications for work to be provided by Electrical Contractor in conjunction 
with installation of plumbing equipment. 
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1.17. CODES, RULES AND REGULATIONS 

A. Provide Work in accordance with applicable codes, rules and regulations of Local and State, Federal 
Governments and other authorities having lawful jurisdiction.   

B. Conform to latest editions and supplements of following codes, standards or recommended practices. 
C. BUILDING CODES: 

 International Codes (Latest adopted version of applicable codes) 

D. SAFETY CODES: 

 National Electrical Safety Code Handbook H30 - National Bureau of Standards. 
 Occupational Safety and Health Standard (OSHA) - Department of Labor. 

E. NATIONAL FIRE CODES: 

 NFPA No. 54  Gas Appliance & Gas Piping Installation 
 NFPA No. 70  National Electrical Code 
 NFPA No. 89M  Clearances, Heat Producing Appliances 
 NFPA No. 204 Smoke & Heating Vent Guide 

F. UNDERWRITERS LABORATORIES INC: 

 All materials, equipment and component parts of equipment shall bear UL labels whenever such 
devices are listed by UL. 

G. MISCELLANEOUS CODES: 

 ANSI A117.1 - Handicapped Accessibility        
 Applicable State Boiler Codes 
 Americans with Disabilities Act (ADA) 

H. ENERGY EFFICIENCY REQUIREMENTS: 

 All plumbing systems and components shall be manufactured and installed in compliance with 
ASHRAE 90.1 – 2007 and latest adopted version of IECC.   

1.18. STANDARDS 

A. Drawings and specifications indicate minimum construction standard. Should any work indicated be 
sub-standard to any ordinances, laws, codes, rules or regulations bearing on work, Contractor shall promptly 
notify Architect-Engineer in writing before proceeding with work so that necessary changes can be made.  
However, if the Contractor proceeds with work knowing it to be contrary to any ordinances, laws, rules, and 
regulations, Contractor shall thereby have assumed full responsibility for and shall bear all costs required to 
correct non-complying work. 

1.19. PERMITS/FEES 

A. The Contractor shall secure and pay for necessary permits and certificates of inspection required by 
governmental ordinances, laws, rules or regulations.  Keep a written record of all permits and inspection 
certificates and submit two copies to Architect-Engineer with request for final inspection. 

B. The Contractor shall include in their base bid any fees or charges by the local utility providers to establish new 
services to the structure.  Coordinate with the utility suppliers to verify exactly which part of the work required 
for the new utility service, is to be performed by the contractor and which part will be supplied by the utility 
company. 

PART 2 - PRODUCTS 

2.1. Not Used 

PART 3 - EXECUTION 

3.1. SUBMITTALS 

A. Contractor shall furnish submittals of all materials and equipment required by the specifications.  Refer to each 
specification section for the submittals (if any) required for that section. 

B. Submittal format shall be as indicated below.  Submittals not meeting these requirements will be returned 
without action for re-submittal. 

 Submittals shall be furnished in an Adobe PDF format. 
 Submittals shall be per individual submittal section, as listed in the table of contents.  All required 

submittals within that section shall be grouped together in a single submittal. 
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a. Furnishing submittals by division or by individual item may result in delayed reviewing of the 
submittal(s) due to additional administrative time required to process the large size and/or 
quantity of files. 

 Submittals shall have a cover page containing the following information: The project name, the 
applicable specification section and paragraph, the submittal date, and the Contractor's stamp (see 
below for requirements). 

 Mark each submitted item as applicable with scheduled mark, name, etc. corresponding to the plans. 
 Where generic catalog cuts are submitted for review, conspicuously mark or provide schedule of 

equipment, capacities, controls, fitting sizes, etc. that are to be provided.  Each catalog sheet shall 
bear the equipment manufacturer’s name and address. 

 Where equipment submitted does not appear in base specifications or specified equivalent, mark 
submittals with applicable alternate numbers, change order number or letters of authorization. 

 All submittals on materials and equipment listed by UL shall indicate UL approval on submittal. 

C. Contractor review: 

 Contractor shall check all submittals to verify that they meet specifications and/or drawings 
requirements before forwarding submittals to the Architect-Engineer for their review.  All submittals 
submitted to Architect-Engineer shall bear contractor’s approval stamp that shall indicate that 
Contractor has reviewed submittals and that they meet specification and/or drawing requirements.  
Contractor’s submittal review shall specifically check for but not be limited to the following: equipment 
capacities, physical size in relation to space allowed; electrical characteristics, provisions for supply, 
return and drainage connections to building systems.  All submittals not meeting Contractor’s approval 
shall be returned to their supplier for re-submittal. 

 No submittals will be considered for review by the Architect-Engineer without Contractor’s approval 
stamp, or that have extensive changes made on the original submittal as a result of the Contractor’s 
review.  

 Before submitting shop drawings and material lists, verify that all equipment submitted is mutually 
compatible and suitable for the intended use.  Verify that all equipment will fit the available space and 
allow ample room for maintenance.  If the size of equipment furnished makes necessary any change in 
location, or configuration, submit a shop drawing showing the proposed layout. 

D. Review Schedule: 

 The shop drawing / submittal dates shall be at least as early as required to support the project 
schedule and shall also allow for two weeks Architect-Engineer review time plus a duplication of this 
time for re-submittal if required. 

 Submittal of all shop drawings as soon as possible after permitting approval but before construction 
starts is preferred. 

 Approval of shop drawings submitted prior to receipt of a permit for that respective scope of work 
should be considered conditional pending review/approval of the construction documents by the AHJ.  
Changes required to the submittal as a result of permitting comments received after 
architect’s/engineer’s review shall not be a justification for a change in price. 

 Any time delay caused by correcting and re-submitting submittals/shop drawings will be the 
Contractor’s responsibility. 

E. The Architect's-Engineer’s checking and subsequent review of such drawings, schedules, literature, or 
illustrations shall not relieve the Contractor from responsibility for deviations from Drawings or Specifications 
unless he has, in writing, called the Architect's-Engineer’s attention to such deviations at the time of 
submission, and secured their written approval; nor shall it relieve the contractor from responsibility for errors 
in dimensions, details, size of members, or omissions of components for fittings; or for coordinating items with 
actual building conditions and adjacent work. 

F. Any corrections or modifications made by the Architect-Engineer shall be deemed acceptable to the 
Contractor at no change in price unless written notice is received by the Architect-Engineer prior to the 
performance of any work incorporating such corrections or modifications. 

G. Submittals that require re-submission shall have the items that were revised "flagged" or in some other 
manner marked to call attention to what has been changed. 

H. Coordination 

 After shop drawings have been reviewed and approved by all parties, transmit a set of submittals to 
each other trade (eg Plumbing, Mechanical, Electrical, Controls, etc) that will interface with installation.  
Each other contractor shall review the submittal for coordination and return a stamped submittal 
indicating they have reviewed the submittal for coordination purposes. 
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3.2. SHOP DRAWINGS 

A. Shop drawings shall meet all of the above requirements for submittals. 
B. Contractor shall submit Adobe PDF sets of all fabrication drawings.  Cost of drawing preparation, printing and 

distribution shall be paid for by the contractor and included in his base bid. 
C. No work shall be fabricated until Architect-Engineer’s review has been obtained.   
D. Plumbing shop drawings for pipe fabrication shall be a minimum of 1/4” scale.  Provide drawings where the 

complexity of the system or confines of the space require coordination with construction and other trades.  
Plumbing shop drawings shall not be a reproduction of the contract document and shall show details of the 
following:  Plans, elevations above finished floor, sections, components, insulation and attachments to other 
work.  Plumbing layout indicating sizes on plans, fittings, insulation, clearances, penetrations through fire-
rated and other partitions, hangers and supports, including methods for building attachment, vibration 
isolation, seismic restraints, and attachment.   

3.3. OPERATING AND MAINTENANCE INSTRUCTIONS (O & M MANUALS) 

A. Submit with shop drawings of equipment, four copies of installation, operating, maintenance instructions, and 
parts lists for equipment provided.  Equipment manufacturer shall prepare instructions. 

B. Keep in safe place, keys and wrenches furnished with the equipment provided under this contract.  Present to 
the Owner and obtain a receipt for them upon completion of project. 

C. Prepare a complete brochure, covering systems and equipment provided and installed under this contract.  
Submit brochures to Architect-Engineer for review before delivery to Owner.  Brochures shall contain 
following: 

 Certified equipment drawings/or catalog data with equipment provided clearly marked as outlined 
above. 

 Record copy of all submittals indicating actual equipment installed indicating options, characteristics.  
Copies of submittals shall bear the stamps of all parties that reviewed submittals. 

 Complete installation, operating, maintenance instructions and parts lists for each item of equipment. 
 Special emergency operating instructions with a list of service organizations (including addresses and 

telephone numbers) capable of rendering emergency service to various parts of plumbing system. 

D. Provide brochures bound in three-ring binders with metal hinge.  Reinforce binding edge of each sheet of 
loose-leaf type brochure to prevent tearing from continued usage.  Clearly print on label insert of each 
brochure: 

 Project name and address. 
 Section of work covered by brochure, i.e., “Plumbing”, etc. 

3.4. RECORD DOCUMENTS 

A. During construction, keep an accurate record of all deviations between the work as shown on Drawings and 
that which is actually installed. Keep this record set of prints at the job site for review by the 
Architect/Engineer. 

B. Upon completion of the installation and acceptance by the owner, transfer all record drawing information to 
one neat and legible set of prints. Then deliver them to the Architect/Engineer for transmittal to the Owner. 

C. Provide one copy of on high quality heavy weight presentation type paper. Media which fade shall not be 
used. 

D. Provide one electronic scanned version of record documents in Adobe PDF format – PDFs may be submitted 
on electronic media (DVD, USB) or via an FTP or other file sharing site.  Provide electronic copies in 
conjunction with hard copy documents. 

3.5. CLEANING UP 

A. Contractor shall take care to avoid accumulation of debris, boxes, crates, etc., resulting from the installation of 
his work. Contractor shall remove from the premises each day all debris, boxes, etc., and keep the premises 
clean. 

B. Contractor shall clean up all ductwork and equipment at the completion of the project. 
C. All equipment, cabinets and enclosures shall be thoroughly vacuumed clean prior to energizing equipment 

and at the completion of the project. Equipment shall be opened for observation by the Architect/Engineer as 
required. 

3.6. WATERPROOFING  

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs, machine room floors, 
basement walls, and the like. If such penetration is necessary, perform it prior to the waterproofing and furnish 
all sleeves or pitch-pockets required. Advise the Architect/Engineer and obtain written permission before 
penetrating any waterproof membrane, even where such penetration is shown on the Drawings. 
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B. If Contractor penetrates any walls or surfaces after they have been waterproofed, he shall restore the 
waterproof integrity of that surface as directed by the Architect/Engineer at his own expense 

3.7. CUTTING AND PATCHING 

A. Contractor shall do cutting and patching of building materials required for installation of work herein specified.  
Remove walls, ceilings and floors (or portions thereof) necessary to accomplish scope of work.  Do not cut or 
drill through structural members including wall, floors, roofs, and supporting structure, without the Architect’s 
and Structural Engineer’s approval and in a manner approved by them. 

B. Make openings in concrete with concrete hole saw or concrete drill.  Use of star drill or air hammer for this 
work will not be permitted. 

C. Patching shall be by the contractors of the particular trade involved, shall match the existing construction type, 
quality, finish and texture, and shall meet approval of Architect-Engineer.  Damage to building finishes, caused 
by installation of plumbing work shall be repaired at Contractor’s expense to approval of Architect-Engineer. 

3.8. SETTING, ADJUSTMENT AND EQUIPMENT SUPPORTS 

A. Work shall include mounting, alignment and adjustment of systems and equipment.  Set equipment level on 
adequate foundation and provide proper anchor bolts and isolation as shown, specified or required by 
manufacturers in installation instructions.  Level, shim and grout equipment bases as recommended by 
manufacturer.  Mount motors, align and adjust drive shafts and belts according to manufacturer's instructions.  

B. Equipment failures resulting from improper installation or field alignment shall be repaired or replaced by 
Contractor at no cost to Owner. 

C. Floor or pad mounted equipment shall not be held in place solely by its own dead weight. Include anchor 
fastening in all cases. 

D. Provide floor or slab mounted equipment with 3-1/2” high concrete bases unless specified otherwise.  
Plumbing contractor shall form all pads; General contractor shall provide and place all concrete and 
reinforcing for said pads. Individual concrete pad shall be no less than 4” wider and 4” longer than equipment, 
and shall extend no less than 2” from each side of equipment. 

E. Provide each piece of equipment or apparatus suspended from ceiling or mounted above floor level with 
suitable structural support, platform or carrier in accordance with best-recognized practice.  Verify that 
structural members of buildings are adequate to support equipment and unless otherwise indicated on plans 
or specified, arrange for their inclusion and attachment to building structure.  Provide hangers with vibration 
isolators.   

F. Submit details of hangers, platforms and supports together with total weights of mounted equipment to 
Architect-Engineer for review before proceeding with fabrication or installation. 

3.9. START-UP, CHANGEOVER, TRAINING AND OPERATIONAL CHECK 

A. Contractor shall perform the initial start-up of the systems and equipment and shall provide necessary 
supervision and labor to make the first seasonal changeover of systems.  Personnel qualified to start-up and 
service this equipment, including manufacturer's technicians, and the Owner’s operating personnel shall be 
present during these operations. 

B. Contractor shall be responsible for training Owner’s operating personnel to operate and maintain the systems 
and equipment installed.  Keep a record of training provided to Owner’s personnel listing the date, subject 
covered, instructors name, names of Owner’s personnel attending and total hours of instruction given each 
individual. 

C. All owner-training sessions shall be orderly and well organized and shall be video recorded digitally.   At the 
end of the owner training, the “training” session recording shall be transmitted to the owner via DVD and shall 
become property of the owner. 

3.10. FINAL CONSTRUCTION REVIEW 

A. At final construction review, each respective Contractor and major subcontractors shall be present or shall be 
represented by a person of authority.  Each Contractor shall demonstrate, as directed by the Architect-
Engineer, that the work complies with the purpose and intent of the contract documents.  Respective 
Contractor shall provide labor, services, instruments or tools necessary for such demonstrations and tests. 

 

 

END OF SECTION 220010
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SECTION 220011 – BASIC PLUMBING MATERIALS AND METHODS 
220011 BASIC PLUMBING MATERIALS AND METHODS 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 220010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS 

A. Provide documentation of all completed tests described herein and their results.  

PART 2 – PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.1. TESTING PROCEDURES FOR PIPING SYSTEMS 

A. Test all lines and systems before they are insulated, painted or concealed by construction or backfilling.  
Provide fuel, water, electricity, materials, labor and equipment required for tests. 

B. Where entire system cannot be tested before concealment, test system in sections.  Verify that system 
components are rated for maximum test pressures to be applied.  Where specified test pressures exceed 
component ratings, remove or isolate components from system during tests.  Upon completion, each system 
shall be tested as an entire system. 

C. Repair or replace defects, leaks and material failures revealed by tests and then retest until satisfactory.  
Make repairs with new materials. 

D. All systems shall hold scheduled test pressures for specified time without loss of initial test pressure. 
E. Upon completion of testing submit five copies of a typewritten report to A/E.  Report shall list systems tested, 

test methods, test pressures, holding time and all failures with corrective action taken. 
F. For test pressure schedules see Section 221100 of this specification. 

3.2. TEST METHODS AND PRESSURES 

A. Test methods and pressures shall be as follows: 

 Hydrostatic Test (Closed Systems): 

a. Hydrostatic test shall be performed using clean unused domestic water.  Test pressures shall 
be as scheduled for system or 150% of operating pressure where not specified. 

 Hydrostatic Test (Open System): 

a. Test entire system with 10-foot head of water.  Where system is tested in sections each joint 
in building except uppermost 10 feet of system shall be submitted to at least 10-foot head of 
water.  Water shall be held in system for 15 minutes before inspection starts.  System shall 
hold test pressure without leaks. 

 Pneumatic Test: 

a. Test entire system with compressed air.  Systems operating above 25 PSI shall be tested at 
75 PSI or 15% of operating pressure or whichever is greater.           

b. Allow at least 1 hour after test pressure has been applied before making initial test. 
c. Curing test, completely isolate entire system from compressor or other sources of air 

pressure. 

 Pressure Relief and Safety Valve: 

a. Before installation, test pressure temperature, and safety relief valves to confirm relief settings 
comply with specifications. 

b. Tag items that pass test with date of test, observed relief pressure setting and inspector’s 
signature. 

c. Items installed in systems without test tag attached will be rejected. 

3.3. CLEANING OF SYSTEMS AND EQUIPMENT 

A. After pressure testing of systems and equipment and before operational test thoroughly clean interiors of 
piping and equipment.  Clean equipment as recommended by equipment manufacturers. Where specific 
instructions are not provided clean equipment systems as follows: 
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3.4. MAINTENANCE OF SYSTEMS 

A. Contractor shall be responsible for operation, maintenance and lubrication of equipment installed under this 
contract. 

B. Keep a complete record of equipment maintenance and lubrication and submit two copies with request for 
final construction review. 

C. Records shall indicate types of lubricants used and date or time when next maintenance or lubrication will 
need to be performed by Owner.  Where special lubricants are required, Contractor shall provide Owner with a 
one year supply as determine by Equipment Manufacturer’s recommendations. 

3.5. PAINTING OF MATERIALS AND EQUIPMENT 

A. Paint all exterior piping with (2) two coats of an enamel rust inhibiting exterior paint in a color selected by 
architect. 

B. Touch-up painting and refinishing of factory applied finishes shall be by Plumbing Contractor.  Contractor shall 
be responsible for obtaining proper type of painting materials and color from equipment manufacturer. 

C. Unless specified otherwise factory built equipment shall be factory painted.  Paint shall be applied over 
surfaces only after they have been properly cleaned and coated with a corrosion resistant primer. 

D. After installation, damage to painted surfaces shall be properly prepared and primed with primers equal to 
factory materials.  Finish coating shall be same color and type as factory finish. 

E. Where extensive refinishing is required equipment shall be completely repainted. 

3.6. PIPING IDENTIFICATION 

A. Provide pipe markers at 10’-0” maximum spacing to identify piping in mechanical rooms and 20’-0” maximum 
spacing in all other areas with Seaton Setmark pipe markers with letters and flow direction arrows.    

B. Colors and wording shall be of standard pipe markers as available from Seaton or equal.  Submit for approval 
list of colors and wording prior to purchase of pipe markers.   

C. Pipe marker nomenclature/colors shall meet applicable ANSI Standard and OSHA requirements. 

3.7. EQUIPMENT ANCHORS 

A. Provide floor or foundation mounted equipment such as pumps, boilers, air handling units, etc. with Decatur 
Engineering Company concrete anchors. 

B. Where equipment anchors cannot be installed during forming of floors or foundations anchor equipment with 
McCulloch Kwik-Bolt concrete anchors. 

C. Anchors shall be proper type and size recommended by manufacturer for equipment to be anchored. 

SECTION 220013 – PROJECT COORDINATION 
220013 PROJECT COORDINATION 
PART 1 GENERAL 

1.1. RELATED DOCUMENTS 

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

1.2. SUMMARY 

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

 Coordination Drawings. 
 Administrative and supervisory personnel. 
 Project meetings. 
 Requests for Interpretation (RFIs). 

B. Each related sub-contractor shall participate in coordination requirements.  Certain areas of responsibility will 
be assigned to a specific contractor. 

1.3. COORDINATION 

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

B. Coordination:  Each contractor shall coordinate its construction operations with those of other contractors and 
entities to ensure efficient and orderly installation of each part of the Work.  Each contractor shall coordinate 
its operations with operations, included in different Sections, that depend on each other for proper installation, 
connection, and operation. 

 Schedule construction operations in sequence required to obtain the best results where installation of 
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one part of the Work depends on installation of other components, before or after its own installation. 
 Coordinate installation of different components with other contractors to ensure maximum accessibility 

for required maintenance, service, and repair. 
 Make adequate provisions to accommodate items scheduled for later installation. 
 Where availability of space is limited, coordinate installation of different components to ensure 

maximum performance and accessibility for required maintenance, service, and repair of all 
components, including mechanical and electrical. 

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

 Delivery and processing of submittals. 
 Progress meetings. 
 Preinstallation conferences. 
 Project closeout activities. 
 Startup and adjustment of systems. 

1.4. SUBMITTALS 

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum 
utilization of space for efficient installation of different components or if coordination is required for installation 
of products and materials fabricated by separate entities. 

 Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings 
on reproductions of the Contract Documents or standard printed data.  Include the following 
information, as applicable: 

a. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems. 

b. Indicate required installation sequences. 
c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions 

that appear to be in conflict with submitted equipment and minimum clearance requirements.  
Provide alternate sketches to Architect for resolution of such conflicts.  Minor dimension 
changes and difficult installations will not be considered changes to the Contract. 

 Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.  Format shall be PDF or 
other electronic format to facilitate multiple user commenting and sharing easily. 

 Refer to individual Sections for Coordination Drawing requirements for Work in those Sections. 

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including project managers, superintendent and other personnel in attendance at Project site to 
the General Contractor and other major subcontractors.  Identify individuals and their duties and 
responsibilities; list email addresses and telephone numbers.  Update the list as required during the project if 
personnel change. 

1.5. COORDINATION 

A. Certain materials will be provided by other trades. Examine the Contract Documents and reviewed record 
Submittals to ascertain these general requirements.  Contract Documents reflect a basis of design and may 
not reflect actual equipment or items being utilized.   

B. Carefully check space requirements with other trades and the physical confines of the area to insure that all 
material can be installed in the spaces allotted thereto including finished suspended ceilings and the spaces 
within the existing building. Make modifications thereto as required and approved. 

C. Transmit to other trades all information required for work to be provided under their respective Sections in 
ample time for installation. 

D. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all trades 
have the information necessary so that they may properly install all the necessary connections and 
equipment. Identify all items of work that require access so that the ceiling trade will know where to install 
access doors and panels. 

E. Obtain equipment submittal information for all pieces of equipment to be connected to from other trades that 
clearly indicates all connection requirements, locations, sizes, and similar requirements.  Obtain this 
information in ample time to coordinate other trade submittals and equipment coordination.  Where 
requirements differ from that on plans or differs from provisions made in the work, immediately notify the 
Architect/Engineer.  Do not proceed with work that is incompatible with equipment provided. 

F. Coordinate, project and schedule work with other trades in accordance with the construction sequence. 
G. Coordinate with the local Utility Companies to their requirements for service connections and provide all 

necessary materials, labor and testing. 
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H. Coordinate with contractors for work under other Divisions of this specification for all work necessary to 
accomplish this contractor's work. 

I. Conduct a coordination meeting after reviewing all other trade coordination drawings with other relevant 
trades.  This meeting shall be held to prevent conflicts during construction.  Each major relevant subcontractor 
shall attend this meeting.  Report any potential conflicts or clearance problems to Architect/Engineer after 
meeting.  

J. Adjust location of piping, ductwork, conduit, wiring, etc. to prevent interferences, both anticipated and 
encountered. Determine the exact route and location of each item prior to fabrication. 

 Right-of-Way: 

a. Lines that pitch have the right-of-way over those that do not pitch. For example: steam, 
condensate, and plumbing drains normally have right-of way. Lines whose elevations cannot 
be changed to have right-of-way over lines whose elevations can be changed.  

b. Make offsets, transitions and changes in direction in raceways as required to maintain proper 
headroom in pitch of sloping lines whether or not indicated on the Drawings. 

1.6. DRAWINGS AND FILES. 

A. The Drawings show only the general run of MEP systems, equipment, fixtures, piping and ductwork and other 
components as well as approximate location of items such as outlets, switches, diffusers, lights, and 
equipment connections, etc.  Coordinate all exact locations of items with other trades, architectural elevations, 
equipment requirements, owner requirements, ceilings, access, serviceability, etc.  All such modifications and 
coordination shall be made without additional cost to the Owner.  Any significant changes in location of items 
necessary in order to meet field conditions shall be brought to the immediate attention of the 
Architect/Engineer and receive his approval before such alterations are made 

B. Wherever the work is of sufficient complexity, additional Detail Drawings to scale similar to that of the bidding 
Drawings, prepared on tracing medium of the same size as Contract Drawings. With these layouts, coordinate 
the work with the work of other trades. Such detailed work to be clearly identified on the Drawings as to the 
area to which it applies. Submit for review Drawings clearly showing the work and its relation to the work of 
other trades before commencing shop fabrication or erection in the field.  Attend meetings with other trades to 
review all documents. 

C. When directed by the General Contractor for areas of necessary coordination provide 3D building modelling 
coordination files and documents with other trades.  Transmit information electronically and attend meetings 
as directed by the G/C as well as take part in coordination activities and documentation.  Contractor shall be 
required to generate their own electronic files for this process.  

1.7. PROJECT MEETINGS 

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

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

 Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
 Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to 

everyone concerned, including Owner and Architect, within three days of the meeting. 

B. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction. 

 Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the 
installation and its coordination or integration with other materials and installations that have preceded 
or will follow, shall attend the meeting.  Advise Architect of scheduled meeting dates. 

 Agenda:  Review progress of other construction activities and preparations for the particular activity 
under consideration, including requirements for the following: 

a. The Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Possible conflicts. 
i. Compatibility problems. 
j. Time schedules. 
k. Manufacturer's written recommendations. 
l. Warranty requirements. 
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m. Compatibility of materials. 
n. Space and access limitations. 
o. Regulations of authorities having jurisdiction. 
p. Testing and inspecting requirements. 
q. Installation procedures. 
r. Coordination with other work. 
s. Required performance results. 
t. Protection of adjacent work. 

 Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions. 

 Reporting:  Distribute minutes of the meeting to each party present and to parties who should have 
been present. 

 Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever 
actions are necessary to resolve impediments to performance of the Work and reconvene the 
conference at earliest feasible date. 

C. Coordination Meetings:  Conduct Project coordination meetings at regular intervals.  Project coordination 
meetings are in addition to specific meetings held for other purposes, such as progress meetings and 
preinstallation conferences. 

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

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

a. Combined Contractor's Construction Schedule:  Review progress since the last coordination 
meeting.  Determine whether each contractor is on time, ahead or behind schedule, in relation 
to Construction Schedule.   Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time.  Discuss impact 
of various contractor schedules upon other contractors and how to remedy impacts. 

b. Review present and future needs of each contractor present, including the following: 

i. Interface requirements. 
ii. Sequence of operations. 
iii. Status of submittals. 
iv. Deliveries. 
v. Off-site fabrication. 
vi. Access. 
vii. Quality and work standards. 
viii. Change Orders. 

 Reporting:  Record meeting results and distribute copies to everyone in attendance and to others 
affected by decisions or actions resulting from each meeting. 

1.8. REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not 
possible to request interpretation at Project meeting, prepare and submit an RFI. 

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

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

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

3.1. EQUIPMENT FURNISHED BY OTHERS 

A. Description: 

 Items furnished by other trades (electrical contractor, etc.) such as disconnect switches, etc. 
 Kitchen Equipment (may be furnished by owner, owner’s vendor, or separate sub-contractor) 
 Equipment furnished by general contractor 
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 Equipment furnished by owner 

B. General 

 Fully review manufacturer’s installation instructions for equipment.  Installation of all related plumbing 
items shall be per same. 

a. Plumbing contractor shall obtain same from others if not readily available. 

 

 

END OF SECTION 220013 
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SECTION 220505 – PLUMBING DEMOLITION 
220505 PLUMBING DEMOLITION 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS  

A. Reference Section 220010.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SUMMARY  

A. This Section requires the selective removal and subsequent offsite disposal of the following:  

 Plumbing and electrical equipment, devices, piping, conduits, ductwork, insulation, lighting, etc in 
existing building indicated on drawings and as required to accommodate new construction.  

 Removal of MEP items in interior partitions as indicated on drawings. 
 Removal and protection of existing fixtures, materials, and equipment items indicated to be removed, 

salvaged, relocated, reinstalled, etc. 

1.3. SUBMITTALS  

A. General: Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.  
B. Schedule indicating proposed sequence of operations for selective demolition work to Architect for review 

prior to start of work. Include coordination for shutoff, capping, and continuation of utility services as required, 
together with details for dust and noise control protection.  

 Provide detailed sequence of demolition and removal work to ensure uninterrupted progress of 
Owner's on-site operations. 

 Coordinate with Owner's continuing occupation of portions of existing building and with Owner's partial 
occupancy of completed remodeled areas.  

C. Photographs of existing conditions of structure surfaces, equipment, and adjacent improvements that might be 
misconstrued as damage related to removal operations. File with Architect prior to start of work. 

1.4. JOB CONDITIONS  

A. Occupancy:  

 Owner will occupy portions of the building immediately adjacent to areas of selective demolition. 
Conduct selective demolition work in such a manner that will minimize need for disruption of Owner's 
normal operations. Provide minimum of 72 hours advance notice to Owner of demolition activities that 
will affect Owner's normal operations.  

B. Condition of Structures:  

 Owner assumes no responsibility for actual condition of items or structures to be demolished. 
Conditions existing at time of Contractor's inspection for bidding purposes will be maintained by Owner 
insofar as practicable. However, minor variations within structure may occur by Owner's removal and 
salvage operations prior to start of selective demolition work.  

 Partial Demolition and Removal: Items indicated to be removed but of salvageable value to Contractor 
may be removed from structure as work progresses. Transport salvaged items from site as they are 
removed. Storage or sale of removed items on site will not be permitted.  

 Protections: Provide temporary barricades and other forms of protection to protect Owner's personnel 
and general public from injury due to selective demolition work.  

 Provide protective measures as necessary and required to provide free and safe passage of Owner's 
personnel and general public to any occupied portions of building.  

 Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or collapse 
of structure or element to be demolished and adjacent facilities or work to remain.  

 Protect from damage existing finish work that is to remain in place and becomes exposed during 
demolition operations.  

 Construct temporary insulated dustproof partitions where required to separate areas where noisy or 
extensive dirt or dust operations are performed. Equip partitions with dustproof doors and security 
locks.  

 Provide temporary weather protection during interval between demolition and removal of existing 
construction on exterior surfaces and installation of new construction to ensure that no water leakage 
or damage occurs to structure or interior areas of existing building.  

 Remove protections at completion of work.  

C. Damages:  
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 Promptly repair damages caused to adjacent facilities by demolition work.  

D. Traffic:  

 Conduct selective demolition operations and debris removal to ensure minimum interference with 
roads, streets, walks, and other adjacent occupied or used facilities. Do not close, block, or otherwise 
obstruct streets, walks, or other occupied or used facilities without written permission from authorities 
having jurisdiction. Provide alternate routes around closed or obstructed traffic ways if required by 
governing regulations.  

E. Flame Cutting: 

 Do not use cutting torches for removal until work area is cleared of flammable materials. At concealed 
spaces, such as interior of ducts and pipe spaces, verify condition of hidden space before starting 
flame-cutting operations. Maintain portable fire suppression devices during flame-cutting operations.  

F. Utility Services: Maintain existing utilities indicated to remain in service and protect them against damage 
during demolition operations.  

 Do not interrupt utilities serving occupied or used facilities, except when authorized in writing by 
authorities having jurisdiction. Provide temporary services during interruptions to existing utilities, as 
acceptable to governing authorities.  

G. Maintain fire protection services during selective demolition operations. 
H. Environmental Controls:  

 Use water sprinkling, temporary enclosures, and other methods to limit dust and dirt migration. Comply 
with governing and/or approved regulations pertaining to environmental protection. Do not use water 
when it may create hazardous or objectionable conditions such as ice, flooding, and pollution.  

PART 2 - PRODUCTS (Not Applicable)  

PART 3 - EXECUTION  

3.1. PREPARATION  

A. General: 

 Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or collapse 
of areas to be demolished and adjacent facilities to remain.  

 Cease operations and notify Architect immediately if safety of structure appears to be endangered. 
Take precautions to support structure until determination is made for continuing operations.  

B. Erect and maintain dust-proof partitions and closures as required to prevent spread of dust or fumes to any 
occupied portions of the building.  

C. Where selective demolition occurs immediately adjacent to any occupied portions of the building, construct 
dust-proof partitions of minimum 4-inch studs, 5/8-inch drywall (joints taped) on occupied side, 1/2-inch fire-
retardant plywood on demolition side. Fill partition cavity with sound-deadening insulation as required by 
Architect.  

 Provide weatherproof closures for exterior openings resulting from demolition work.  

D. Locate, identify, stub off, and disconnect utility services that are not indicated to remain. Provide bypass 
connections as necessary to maintain continuity of service to any occupied areas of building. Provide 
minimum of 72 hours advance notice to Architect if shutdown of service is necessary during changeover. 

3.2. DEMOLITION  

A. General:  

 Perform selective demolition work in a systematic manner. Use such methods as required to complete 
work indicated on Drawings in accordance with demolition schedule and governing regulations.  

B. Demolish concrete and masonry in small sections. Cut concrete and masonry at junctures with construction to 
remain using power-driven masonry saw or hand tools; do not use power-driven impact tools.  

C. Locate demolition equipment throughout structure and promptly remove debris to avoid imposing excessive 
loads on supporting walls, floors, or framing.  

D. Provide services for effective air and water pollution controls as required.  
E. Completely fill below-grade areas and voids resulting from demolition work. Provide fill consisting of approved 

earth, gravel, or sand, free of trash and debris, stones over 6 inches in diameter, roots, or other organic 
matter.  

F. If unanticipated plumbing, electrical, or structural elements that conflict with intended function or design are 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 234 of 266



Chiller Replacment for Eisenhower  
Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

PLUMBING DEMOLITION  220505-3 

 

encountered, investigate and measure both nature and extent of the conflict. Submit report to architect in 
written accurate detail. Pending receipt of directive from Architect, rearrange selective demolition schedule as 
necessary to continue overall job progress without undue delay.  

3.3. SALVAGED MATERIALS  

A. Salvaged Items: Where indicated on Drawings as "Salvage - Deliver to Owner," carefully remove indicated 
items, clean, store, and turn over to Owner and obtain a receipt.  

3.4. DISPOSAL OF DEMOLISHED MATERIALS  

A. Remove debris, rubbish, and other materials resulting from demolition operations from building site. Transport 
and legally dispose off site.  

B. If hazardous materials are encountered during demolition operations, comply with applicable regulations, 
laws, and ordinances concerning removal, handling, and protection against exposure or environmental 
pollution.  

C. Burning of removed materials is not permitted on Project site.  

3.5. CLEANUP AND REPAIR  

A. General:  

 Upon completion of demolition work, remove tools, equipment, and demolished materials from site. 
Remove protections and leave interior areas broom clean. Repair demolition performed in excess of 
that required. Return elements of construction and surfaces to remain to condition existing prior to start 
operations. Repair adjacent construction or surfaces soiled or damaged by selective demolition work.  

 

 

END OF SECTION 220505 
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SECTION 220523 – VALVES 
220523 VALVES 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 220010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. EQUIVALENTS 

A. Equivalent valves shall be used only from the following specified valve manufacturers and listed on current 
comparison charts by Apollo, Hammond, Hays, Milwaukee, Muessco, Nibco, Rockwell-Nordstrom, Stockham, 
and Watts. 

1.3. SUBMITTALS 

A. Product Data:  For each type of valve indicated. 

1.4. QUALITY ASSURANCE 

A. ASME Compliance:  ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
B. NSF Compliance:  NSF 61 for valve materials for potable-water service and NSF 372 for lead content. 

PART 2 - PRODUCTS 

2.1. GENERAL REQUIREMENTS FOR VALVES 

A. Plumbing valve applications specified in this Section are limited to NPS 12 (DN 300). 
B. Refer to valve schedule articles for applications of valves. 
C. Caution:  Revise pressure ratings and insert temperature ratings in valve articles if valves with higher ratings 

are required. 
D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and 

temperatures. 
E. Valve Sizes:  Same as upstream piping unless otherwise indicated. 
F. Valve Actuator Types: 

 Gear Actuator:  For quarter-turn valves NPS 8 and larger. 
 Handwheel:  For valves other than quarter-turn types. 
 Handlever:  For quarter-turn valves NPS 6 and smaller[ except plug valves. 
 Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator; of size and with chain 

for mounting height, as indicated in the "Valve Installation" Article. 

G. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

 Gate Valves:  With rising stem. 
 Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve 

that allows operation of valve without breaking the vapor seal or disturbing insulation. 
 Butterfly Valves:  With extended neck. 

H. Valve-End Connections: 

 Flanged:  With flanges according to ASME B16.1 for iron valves. 
 Solder Joint:  With sockets according to ASME B16.18. 
 Threaded:  With threads according to ASME B1.20.1. 
 Grooved: With grooved ends to copper-tube dimensions or similar to AWWA C606. 

2.2. VALVES 

A. BALL VALVES 

 Ball valves shall be scheduled as type “BLV” valves.  Valve specifications by type number shall be as 
follows: 

 Provide ball handle with extension or offset as required to clear piping insulation. 

a. BLV-1: 2-1/2” valves and smaller, Hammond #8501 (screwed) or 8511 (solder) series 
bronze two piece large port ball valve 600 PSI-WOG/150 PSI-WSP reinforced TFE seats, 
chrome plate brass ball (tunnel or drilled design), silicon bronze stem vinyl-covered steel lever 
handle.  Stainless steel ball and stem shall be provided for steam applications. 
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2.3. VALVE SCHEDULE 

SYSTEM SIZE STOP CHECK BALANCE 

Domestic Water ½”-2-1/2” BLV-1 SCV-1 BAV-1 

Domestic Water 3” and up BFV-1 or 2 SCV-2 BAV-1 

 

PART 3 – EXECUTION 

3.1. VALVE INSTALLATION 

A. Install valves with unions, grooved joint couplings, or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 
C. Install valves in horizontal piping with stem at or above center of pipe. 
D. Install valves in position to allow full stem movement. 
E. Install swing check valves for proper direction of flow and in horizontal position with hinge pin level. 

3.2. INSTALLATION 

A. Install necessary valves within piping systems to provide required flow control, to allow isolation for inspection, 
maintenance and repair of each piece of equipment or fixture, and on each main and branch service loop.   

B. Each valve shall be installed so that it is easily accessible for operation, visual inspection, and maintenance 
and wherever possible, gate, check and ball valves shall be installed on a horizontal run with the handle 
upright and within 15 degrees of vertical.  Butterfly valves shall be installed with the stem in the horizontal 
position and the handle at 90 degrees from vertical. 

C. Valves installed in piping systems shall be compatible with system maximum test pressure, pipe materials, 
pipe joining method, and fluid or gas conveyed in system. 

D. Valves 2-1/2” and smaller shall have soldered, grooved, or screwed end connections as required by piping 
materials unless otherwise specified or shown on drawings.  Install union connection in the line within two feet 
of each screw end valve unless valve can be otherwise easily removed from line.  Valves 3” and over shall 
have flange or grooved end connections. 

E. Non-rising stem valves shall not be installed at any point in the piping systems.  With permission of 
Architect-Engineer non-rising stem valve may be installed at particular points where space is restricted. 

F. Valves shall be designed for repacking under pressure when fully opened and backseated. 
G. Balancing valves installed by means of sweating or soldering shall have their interiors removed before 

installation and reinstalled upon dissipation of the heat associated with installation.  Using a wet rag in lieu of 
removing the valve interior as a means of heat dissipation during installation is not acceptable. 

3.3. ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but before final 
adjusting and balancing.  Replace valves if persistent leaking occurs. 

 

 

END OF SECTION 220523 
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SECTION 220700 – PLUMBING INSULATION 
220700 PLUMBING INSULATION 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 220010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. SUMMARY 

A. Section Includes: 

 Insulation Materials: 

a. Flexible elastomeric. 
b. Mineral fiber. 

 Insulating cements. 
 Adhesives. 
 Mastics. 
 Sealants. 
 Factory-applied jackets. 
 Field-applied jackets. 
 Tapes. 

B. SUBMITTALS 

 Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets 
(both factory and field applied, if any). 

 Shop Drawings: 

a. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

b. Detail attachment and covering of heat tracing inside insulation. 
c. Detail insulation application at pipe expansion joints for each type of insulation. 
d. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of 

insulation. 
e. Detail removable insulation at piping specialties, equipment connections, and access panels. 
f. Detail application of field-applied jackets. 
g. Detail application at linkages of control devices. 
h. Detail field application for each equipment type. 

 Qualification Data:  For qualified Installer. 
 Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 

indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test 
methods employed. 

C. QUALITY ASSURANCE 

 Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 

 Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response 
characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and 
inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket 
materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of 
applicable testing and inspecting agency. 

a. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 
50 or less. 

b. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index 
of 150 or less. 

 Products shall not contain formaldehyde, asbestos, lead, mercury, mercury compounds, or 
polybrominated diphenyl ether fire retardants. 
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1.3. DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard 
designation, type and grade, and maximum use temperature. 

1.4. COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 22 Section 
"Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application and equipment 
Installer for equipment insulation application.  Before preparing piping Shop Drawings, establish and maintain 
clearance requirements for installation of insulation and field-applied jackets and finishes and for space 
required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.5. SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after installing and testing 
heat tracing.  Insulation application may begin on segments that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction. 

PART 2 PRODUCTS 

2.1. INSULATION MATERIALS 

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied. 
B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 
C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm 

when tested according to ASTM C 871. 
D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 

2.2. PIPING AND EQUIPMENT INSULATION 

A. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I 
for tubular materials and Type II for sheet materials. 

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

a. Aeroflex USA Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180. 

B. Mineral-Fiber, Preformed Pipe Insulation: 

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

a. Knauf Insulation; Earthwool 1000(Pipe Insulation). 
b. Johns Manville; Micro-Lok. 
c. Manson Insulation Inc.; Alley-K. 
d. Owens Corning; Fiberglas Pipe Insulation. 

 Type I, 850 deg F and Type IV, 1000 deg F Materials: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 547, Type I and IV, Grade A, with factory-applied ASJ-SSL. 
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

2.3. INSULATING CEMENTS 

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449/C 449M. 

2.4. ADHESIVES 

A. Military Specification referenced in this article is the only standard available when this Section was updated.  
MIL-A-3316C was last updated in October 1987. 

B. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to 
itself and to surfaces to be insulated, unless otherwise indicated. 

 Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.  For indoor 
applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 
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 For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 

 For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

E. PVC Jacket Adhesive:  Compatible with PVC jacket. 

 For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2.5. MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, 
Type II. 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services. 

 Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film thickness. 
 Service Temperature Range:  Minus 20 to plus 180 deg F. 
 Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight. 
 Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services. 

 Water-Vapor Permeance:  ASTM F 1249, 3 perms at 0.0625-inch dry film thickness. 
 Service Temperature Range:  Minus 20 to plus 200 deg F. 
 Solids Content:  63 percent by volume and 73 percent by weight. 
 Color:  White. 

2.6. SEALANTS 

A. Joint Sealants: 

 Materials shall be compatible with insulation materials, jackets, and substrates. 
 Permanently flexible, elastomeric sealant. 
 Service Temperature Range:  Minus 100 to plus 300 deg F. 
 Color:  White or gray. 
 For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

B. FSK and Metal Jacket Flashing Sealants: 

 Materials shall be compatible with insulation materials, jackets, and substrates. 
 Fire- and water-resistant, flexible, elastomeric sealant. 
 Service Temperature Range:  Minus 40 to plus 250 deg F. 
 Color:  Aluminum. 
 For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

 Materials shall be compatible with insulation materials, jackets, and substrates. 
 Fire- and water-resistant, flexible, elastomeric sealant. 
 Service Temperature Range:  Minus 40 to plus 250 deg F. 
 Color:  White. 
 For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

2.7. FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied 
jackets are indicated, comply with the following: 

 ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with 
ASTM C 1136, Type I. 

 ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable 
protective strip; complying with ASTM C 1136, Type I. 

 ASJ+ SSL+: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing, interleaving 
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with an outer polymer film leaving no paper exposed, and pressure-sensitive, acrylic-based adhesive 
covered by removable protective strip; complying with ASTM C 1136, Type I, II, III, IV, VII, VIII, and X 

 FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 
ASTM C 1136, Type II. 

 PVDC Jacket for Indoor Applications:  4-mil- thick, white PVDC biaxially oriented barrier film with a 
permeance at 0.02 perms when tested according to ASTM E 96 and with a flame-spread index of 5 
and a smoke-developed index of 20 when tested according to ASTM E 84. 

2.8. FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. inch, 
in a Leno weave, for equipment and pipe. 

2.9. FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
B. Although other thicknesses for PVC jackets are available, a flame-spread index of 25 and a smoke-developed 

index of 50 apply only to thicknesses of 30 mils (0.8 mm) and less. 
C. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; 

thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-
applied jacket schedules. 

 See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and 
products.  See Division 01 Section "Product Requirements." 

 Adhesive:  As recommended by jacket material manufacturer. 
 Color:  White 
 Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, 
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for 
lavatories. 

 Factory-fabricated tank heads and tank side panels. 

D. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, Temper H-14. 

 See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and 
products.  See Division 01 Section "Product Requirements." 

 Factory cut and rolled to size. 
 Finish and thickness are indicated in field-applied jacket schedules. 
 Among the three moisture barriers in first subparagraph below, 1-mil (0.025-mm) barrier provides the 

least protection against galvanic corrosion, 3-mil (0.075-mm) barrier offers better protection, and 
Polysurlyn barrier offers the best protection.  For most indoor applications, 1-mil (0.025-mm) barrier is 
adequate.  For outdoor applications, select either 3-mil (0.075-mm) or Polysurlyn barrier. 

 Moisture Barrier for Indoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper. 
 Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper]. 
 Factory-Fabricated Fitting Covers: 

a. Same material, finish, and thickness as jacket. 
b. Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows. 
c. Tee covers. 
d. Flange and union covers. 
e. End caps. 
f. Beveled collars. 
g. Valve covers. 
h. Field fabricate fitting covers only if factory-fabricated fitting covers are not available. 

2.10. TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with 
ASTM C 1136. 

 Width:  3 inches. 
 Thickness:  11.5 mils. 
 Adhesion:  90 ounces force/inch in width. 
 Elongation:  2 percent. 
 Tensile Strength:  40 lbf/inch in width. 
 ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 
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B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying 
with ASTM C 1136. 

 Width:  3 inches. 
 Thickness:  6.5 mils. 
 Adhesion:  90 ounces force/inch in width. 
 Elongation:  2 percent. 
 Tensile Strength:  40 lbf/inch in width. 
 FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  Suitable for 
indoor and outdoor applications. 

 Width:  2 inches. 
 Thickness:  6 mils. 
 Adhesion:  64 ounces force/inch in width. 
 Elongation:  500 percent. 
 Tensile Strength:  18 lbf/inch in width. 

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

 Width:  2 inches. 
 Thickness:  3.7 mils. 
 Adhesion:  100 ounces force/inch in width. 
 Elongation:  5 percent. 
 Tensile Strength:  34 lbf/inch in width. 

E. PVDC Tape:  White vapor-retarder PVDC tape with acrylic adhesive. 

 Width:  3 inches. 
 Film Thickness:  6 mils. 
 Adhesive Thickness:  1.5 mils. 
 Elongation at Break:  145 percent. 
 Tensile Strength:  55 lbf/inch in width. 

2.11. SECUREMENTS 

A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch 
wide with wing or closed seal. 

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

2.12. INSULATION SCHEDULE 

A. See plans for piping and insulation schedule.  Other insulation requirements are scheduled below: 

PART 3 – EXECUTION 

3.1. EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other conditions 
affecting performance of insulation application. 

 Verify that systems and equipment to be insulated have been tested and are free of defects. 
 Verify that surfaces to be insulated are clean and dry. 
 Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2. PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely 
affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for heat 
tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel 
surfaces, use demineralized water. 

3.3. GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids 
throughout the length of equipment and piping including fittings, valves, and specialties. 

B. All portions of piping shall be insulated, including inside walls, chases and other concealed spaced. 
C. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item 
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of equipment and pipe system as specified in insulation system schedules. 
D. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do 

not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 
E. Install insulation with longitudinal seams at top and bottom of horizontal runs. 
F. Install multiple layers of insulation with longitudinal and end seams staggered. 
G. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 
H. Keep insulation materials dry during application and finishing. 
I. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 

recommended by insulation material manufacturer. 
J. Install insulation with least number of joints practical. 
K. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 

anchors, and other projections with vapor-barrier mastic. 

 Install insulation continuously through hangers and around anchor attachments. 
 For insulation application where vapor barriers are indicated, extend insulation on anchor legs from 

point of attachment to supported item to point of attachment to structure.  Taper and seal ends at 
attachment to structure with vapor-barrier mastic. 

 Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts 
with adhesive or sealing compound recommended by insulation material manufacturer. 

 Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, 
arranged to protect jacket from tear or puncture by hanger, support, and shield. 

L. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film 
thicknesses. 

M. Install insulation with factory-applied jackets as follows: 

 Draw jacket tight and smooth. 
 Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure 

strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c. 
 Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal seams at 

bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching 
staples along edge at 2 inches o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

 Cover joints and seams with tape as recommended by insulation material manufacturer to maintain 
vapor seal. 

 Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends 
adjacent to pipe flanges and fittings. 

N. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness. 
O. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal 

movement. 
P. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at 

least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints. 
Q. For above ambient services, do not install insulation to the following: 

 Vibration-control devices. 
 Testing agency labels and stamps. 
 Nameplates and data plates. 
 Manholes. 
 Handholes. 
 Cleanouts. 

R. Undamaged insulation systems on cold surface piping and equipment shall perform their intended functions 
as vapor barriers and thermal insulation without premature deterioration of insulation or vapor barrier.  
Contractor shall take every reasonable precaution to provide insulation systems with continuous unbroken 
vapor barriers. 

3.4. PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation 
continuously through walls and partitions. 

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through 
penetrations of fire-rated walls and partitions. 

 Comply with requirements in Penetration Firestopping and fire-resistive joint sealers. 
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C. Insulation Installation at Floor Penetrations: 

 Pipe:  Install insulation continuously through floor penetrations. 
 Seal penetrations through fire-rated assemblies.  Comply with requirements in Penetration 

Firestopping." 

3.5. EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION 

A. Mineral Fiber, Pipe and Tank Insulation Installation for Tanks and Vessels:  Secure insulation with adhesive 
and anchor pins and speed washers. 

 Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 
percent coverage of tank and vessel surfaces. 

 Groove and score insulation materials to fit as closely as possible to equipment, including contours.  
Bevel insulation edges for cylindrical surfaces for tight joints.  Stagger end joints. 

 Protect exposed corners with secured corner angles. 
 Install adhesively attached or self-sticking insulation hangers and speed washers on sides of tanks and 

vessels as follows: 

a. Do not weld anchor pins to ASME-labeled pressure vessels. 
b. Select insulation hangers and adhesive that are compatible with service temperature and with 

substrate. 
c. On tanks and vessels, maximum anchor-pin spacing is 3 inches from insulation end joints, 

and 16 inches o.c. in both directions. 
d. Do not overcompress insulation during installation. 
e. Cut and miter insulation segments to fit curved sides and domed heads of tanks and vessels. 
f. Impale insulation over anchor pins and attach speed washers. 
g. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing. 

 Secure each layer of insulation with stainless-steel or aluminum bands.  Select band material 
compatible with insulation materials. 

 Where insulation hangers on equipment and vessels are not permitted or practical and where 
insulation support rings are not provided, install a girdle network for securing insulation.  Stretch 
prestressed aircraft cable around the diameter of vessel and make taut with clamps, turnbuckles, or 
breather springs.  Place one circumferential girdle around equipment approximately 6 inches from each 
end.  Install wire or cable between two circumferential girdles 12 incheso.c.  Install a wire ring around 
each end and around outer periphery of center openings, and stretch prestressed aircraft cable radially 
from the wire ring to nearest circumferential girdle.  Install additional circumferential girdles along the 
body of equipment or tank at a minimum spacing of 48 inches o.c.  Use this network for securing 
insulation with tie wire or bands. 

 Stagger joints between insulation layers at least 3 inches. 
 Install insulation in removable segments on equipment access doors, manholes, handholes, and other 

elements that require frequent removal for service and inspection. 
 Bevel and seal insulation ends around manholes, handholes, ASME stamps, and nameplates. 

 For equipment with surface temperatures below ambient, apply mastic to open ends, joints, seams, 
breaks, and punctures in insulation. 

B. Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels:  Install insulation over entire 
surface of tanks and vessels. 

 Apply 100 percent coverage of adhesive to surface with manufacturer's recommended adhesive. 
 Seal longitudinal seams and end joints. 

3.6. GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more specific 
requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

 Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous 
thermal and vapor-retarder integrity, unless otherwise indicated. 

 Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and 
density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and 
bonded with adhesive.  Fill joints, seams, voids, and irregular surfaces with insulating cement finished 
to a smooth, hard, and uniform contour that is uniform with adjoining pipe insulation. 

 Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and 
thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to 
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the next and hold in place with tie wire.  Bond pieces with adhesive. 
 Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, 

and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times 
the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  For valves, insulate up to 
and including the bonnets, valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular 
surfaces with insulating cement. 

 Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, 
density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than 
two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  Fill joints, 
seams, and irregular surfaces with insulating cement.  Insulate strainers so strainer basket flange or 
plug can be easily removed and replaced without damaging the insulation and jacket.  Provide a 
removable reusable insulation cover.  For below ambient services, provide a design that maintains 
vapor barrier. 

 Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, 
whichever is thicker. 

 Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install 
vapor-barrier mastic for below ambient services and a breather mastic for above ambient services.  
Reinforce the mastic with fabric-reinforcing mesh.  Trowel the mastic to a smooth and well-shaped 
contour. 

 For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin, 
install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with 
PVC end caps.  Tape PVC covers to adjoining insulation facing using PVC tape. 

 Stencil or label the outside insulation jacket of each union with the word "UNION."  Match size and 
color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test 
connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  
Shape insulation at these connections by tapering it to and around the connection with insulating cement and 
finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the following: 

 Make removable flange and union insulation from sectional pipe insulation of same thickness as that 
on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation. 

 When flange and union covers are made from sectional pipe insulation, extend insulation from flanges 
or union long at least two times the insulation thickness over adjacent pipe insulation on each side of 
flange or union.  Secure flange cover in place with stainless-steel or aluminum bands.  Select band 
material compatible with insulation and jacket. 

 Construct removable valve insulation covers in same manner as for flanges except divide the two-part 
section on the vertical center line of valve body. 

 When covers are made from block insulation, make two halves, each consisting of mitered blocks 
wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie 
wire.  Extend insulation at least 2 inches over adjacent pipe insulation on each side of valve.  Fill space 
between flange or union cover and pipe insulation with insulating cement.  Finish cover assembly with 
insulating cement applied in two coats.  After first coat is dry, apply and trowel second coat to a smooth 
finish. 

 Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal 
jacket. 

3.7. FLEXIBLE ELASTOMERIC INSULATION INSTALLATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in 
insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

 Install pipe insulation to outer diameter of pipe flange. 
 Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation. 
 Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with cut sections of sheet insulation of same thickness as pipe insulation. 
 Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

 Install mitered sections of pipe insulation. 
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 Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

 Install preformed valve covers manufactured of same material as pipe insulation when available. 
 When preformed valve covers are not available, install cut sections of pipe and sheet insulation to 

valve body.  Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

 Install insulation to flanges as specified for flange insulation application. 
 Secure insulation to valves and specialties and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface being insulated. 

3.8. MINERAL-FIBER INSULATION INSTALLATION 

A. Insulation Installation on Straight Pipes and Tubes: 

 Secure each layer of preformed pipe insulation to pipe with wire, bands or SSL (self sealing lap) 
closure system and tighten bands without deforming insulation materials. 

 Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-
barrier mastic and joint sealant.  If the ASJ jacket is equipped with SSL closure system, use it to seal 
the longitudinal seam. 

 For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward 
clinched staples at 6 inches o.c. 

 For insulation with factory-applied jackets on below ambient surfaces, do not staple longitudinal tabs 
but secure tabs with additional adhesive as recommended by insulation material manufacturer and 
seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

 Install preformed pipe insulation to outer diameter of pipe flange. 
 Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation. 
 Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with mineral-fiber blanket insulation. 
 Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and 

seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

 Install preformed sections of same material as straight segments of pipe insulation when available. 
 When preformed insulation elbows and fittings are not available, install mitered sections of pipe 

insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire or 
bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

 Install preformed sections of same material as straight segments of pipe insulation when available. 
 When preformed sections are not available, install mitered sections of pipe insulation to valve body. 
 Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation. 
 Install insulation to flanges as specified for flange insulation application. 

3.9. FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied 
jackets. 

 Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
 Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 
 Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

 Draw jacket material smooth and tight. 
 Install lap or joint strips with same material as jacket. 
 Secure jacket to insulation with manufacturer's recommended adhesive. 
 Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints. 
 Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-

barrier mastic. 
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C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for 
horizontal applications, install with longitudinal seams along top and bottom of tanks and vessels.  Seal with 
manufacturer's recommended adhesive. 

 Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead 
along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap 
longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by 
insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches o.c. and at end joints. 

E. Where PVDC jackets are indicated, install as follows: 

 Apply three separate wraps of filament tape per insulation section to secure pipe insulation to pipe prior 
to installation of PVDC jacket. 

 Wrap factory-presized jackets around individual pipe insulation sections with one end overlapping the 
previously installed sheet.  Install presized jacket with an approximate overlap at butt joint of 2 inches 
over the previous section.  Adhere lap seal using adhesive or SSL, and then apply 1-1/4 
circumferences of appropriate PVDC tape around overlapped butt joint. 

 Continuous jacket can be spiral wrapped around a length of pipe insulation.  Apply adhesive or PVDC 
tape at overlapped spiral edge.  When electing to use adhesives, refer to manufacturer's written 
instructions for application of adhesives along this spiral edge to maintain a permanent bond. 

 Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer 
circumference of 33-1/2 inches or less.  The 33-1/2-inch- circumference limit allows for 2-inch- overlap 
seal.  Using the length of roll allows for longer sections of jacket to be installed at one time.  Use 
adhesive on the lap seal.  Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap 
seal to secure joint. 

 Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a 
minimum of 1-1/4 circumferences to avoid damage to tape edges. 

3.10. FINISHES 

A. Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with 
paint system identified below and as specified in Division 09 painting Sections. 

 Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat 
paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 
completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.11. FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 
B. Perform tests and inspections. 
C. Tests and Inspections: 

 Inspect field-insulated equipment, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to one  
location for each type of equipment defined in the "Equipment Insulation Schedule" Article.  For large 
equipment, remove only a portion adequate to determine compliance. 

 Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied 
jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited 
to three locations of straight pipe, three locations of threaded fittings, three locations of welded fittings, 
three locations of threaded valves, and three locations of flanged valves for each pipe service defined 
in the "Piping Insulation Schedule, General" Article. 

D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with 
requirements. 

E. Insulation failing to meet workmanship and appearance standards shall be replaced with an acceptable 
installation before final acceptance of project will be given.  Insulation failing to meet performance 
requirements of this specification for a period of one year after date of final acceptance or through one heating 
season and one cooling season, whichever is longer shall be replaced with an acceptable installation.  All 
costs to correct insulation deficiencies and costs to repair damages to other work shall be at Plumbing 
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Contractors expense at no cost to owner. 

 

 

END OF SECTION 220700 
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SECTION 221000 – PLUMBING PIPING 
221000 PLUMBING PIPING 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 220010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS 

A. Product Data:  For each type of product to be used. 

PART 2 - PRODUCTS 

2.1. PIPING MATERIALS 

A. Piping used throughout project shall conform to the following specifications.  Piping shall be plainly marked 
with manufacturers name and weight.  See piping material schedule at end of this Section for materials to be 
used for each piping system. 

 Cast Iron Bell and Spigot Soil Pipe 

a. Pipe and fittings shall be gray cast iron bell and spigot conforming to ASTM A-74. 
b. Seal joints with neoprene gaskets conforming to ASTM C-564. 
c. Pipe and fittings shall be marked with the CISPI trademark or receive approval of engineer. 
d. Pipe and fittings by AB&I, Charlotte, Star or Tyler 

 Hubless Cast Iron Soil Pipe 

a. Pipe and fittings shall be gray cast iron conforming to CISPI 301. 
b. Pipe joints shall be no-hub heavy duty couplings consisting of neoprene rubber sleeve 

conforming to ASTM C-564 and mfg. by Husky SD 4000, Clamp all-125 or MG.  Equivalent 
Mission.Heavyweight, Ideal Clamp Product. 

c. Pipe and fittings shall be marked with the CISPI trademark or receive approval of engineer. 
d. Pipe and fittings by AB&I, Charlotte, Star or Tyler 

 Copper Tube: 

a. Tube/Pipe: 

i. Provide hard temper copper water tube conforming to requirements of current ASTM 
Specification B-88.  Tubing shall be Type K, L, or M as listed in schedule.  Tubing 
joints shall be soldered, brazed or Viega Pro-Press style fittings.  See schedule for 
joining method to be used. 

ii. Pipe by Anaconda, Cerro, Chase, Mueller or Revere Copper. 

b. Wrought Copper Fittings: 

i. Provide wrought solder joint copper tube fitting conforming to ANSI Standard B16.22 
ii. Fittings by Anaconda, Chase, Viega or Nibco. 

c. Grooved Joint Fittings: ASME B16.22 wrought copper or cast bronze to ASME B16.18. 
Manufactured to copper-tube dimensions. (Flaring of tube or fitting ends to accommodate 
alternate sized couplings is not permitted.) Victaulic Copper Connection. 
 

d. Provide Victaulic Installation-Ready Style 607H couplings with grade ‘EHP’ gasket. Copper-
tube dimensions with offsetting, angle-pattern bolt pads. 

 

 Copper Tube Type ACR: 

a. Pipe/Tube: 

i. Provide hard temper nitrogenized copper refrigerant tube conforming to 
requirements of current ASTM B-88. Tubes shall be Type L or K as listed in 
schedule. 

ii. Tubing joints shall be brazed. 
iii. Pipe by Anaconda, Cerro, or Mueller. 

b. Wrought Copper Fittings: 
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i. Provide wrought solder joint copper tube fitting conforming to ANSI Standard B16.22 
ii. Fittings by Anaconda, Chase or Nibco. 

PART 3 EXECUTION 

3.1. PIPING INSTALLATION 

A. Piping systems materials and installation shall conform to the following standards and codes. 

 System: Natural Gas Piping 

a. Code: ANSI Standard B31.12 “Fuel Gas Piping” 

B. Natural Gas piping and other fuel piping systems shall be installed per code.  All fittings in chases, solid walls, 
floors, etc. shall be welded, fused or otherwise listed for installation in concealed locations.  Other acceptable 
methods shall include providing ventilated casings for installation in these situations.  Unions, elbows, 
bushings, etc shall not be installed in concealed locations and shall only be installed in accessible locations. 

C. No piping containing water shall be located in areas subject to freezing temperatures, including: unheated 
attics, unheated plenums, chases wall spaces or cavities within exterior walls, under slabs, or in concrete.  

D. Pipe sizes indicated on plans and as specified refer to nominal size in inches, unless otherwise indicated.  
Pipes are sized to nearest ½”.  In no case shall piping smaller than size specified be used. 

E. Install drainage piping pitched down at a minimum slope of 1/4 inch per foot (2 percent) for piping 3 inch and 
smaller, and 1/8 inch per foot (1 percent) for piping 4 inch and larger.  Install vent piping pitched to drain back 
by gravity to the sanitary drainage piping system. 

F. Contractor shall provide and be responsible for proper location of pipe sleeves, hangers, supports, and 
inserts.  Install hangers, supports, inserts, etc., as recommended by manufacturer and as specified and 
detailed on drawings.  

G. Verify construction types and provide proper hangers, inserts and supports for construction used.  Install 
inserts, hangers and supports in accordance with manufacturers load ratings and provide for thermal 
expansion of piping without exceeding allowable stress on piping or supports.  Provide solid type hangers and 
supports where pipe travel exceeds manufacturer’s recommendations for fixed hanger and supports.   

H. Install piping parallel with building lines and parallel with other piping to obtain a neat and orderly appearance 
of piping system.  Secure piping with approved anchors and provide guides where required to insure proper 
direction of piping expansion.  Piping shall be installed so that allowable stress for piping, valves and fittings 
used are not exceeded during normal operation or testing of piping system. 

I. Install piping so that systems can be completely drained.  Provide piping systems with valve drain connections 
at all low pipe and ahead of all sectionalizing valves whether shown on plans or not.  Drain lines shall be ¾”. 

J. Drain valves on closed piping systems such as chilled water system shall have lock shields and plugged or 
capped outlets to protect system from inadvertent drainage. 

K. Pitch all piping and where possible make connections from horizontal piping so that air can be properly vented 
from system.  Provide air vents as specified at all system high points and at drop in piping in direction of flow.  
Use eccentric reducers where necessary to avoid air pockets in horizontal piping. 

L. Provide unions or flanged joints in each pipe line preceding connections to equipment to allow removal for 
repair or replacement.  Provide all screwed and control valves with unions adjacent to each piping connection.  
Provide screwed end valves with union adjacent to valve unless valve can be otherwise easily removed from 
line.   

M. Fittings pressures and temperature ratings shall be equal to or exceed maximum operating temperature and 
working pressure of piping system.  No mitered or field fabricated pipe fittings will be permitted. 

N. All pipe threads shall meet ANSI Standard B2.1 for taper pipe threads.  Lubricate pipe threads with Teflon 
thread sealant and lubricating compound applied full strength.  Powdered or made-up compound will not be 
permitted.  Pipe thread compound shall be applied only to male pipe threads. 

O. Brazed socket type joints shall be made with suitable brazing alloys.  Minimum socket depth shall be sufficient 
for intended service.  Brazing alloy shall be end fed into socket, and shall fill completely annular clearance 
between socket and pipe or tube.  Brazed joints depending solely upon a fillet rather than a socket type joint 
will not be acceptable. 

P. Soft soldered socket type joints shall be made with sill-floss or 95-5 tin-antimony solder as required by 
temperature and pressure rating of piping system.  Soldered socket-type joints shall be limited to systems 
containing non-flammable and non-toxic fluids.  Soldered socket-type joints shall not be used on piping 
systems subject to shock vibration.  Soldered joints depending solely upon a fillet rather than a socket-type 
joint will not be acceptable. 

Q. Make changes in piping size and direction with approved factory made fittings.  Provide fittings suitable for at 
least 125 PSI working pressure or of pressure rating required for maximum working pressure of system 
whichever is greater. 

3.2. PIPING SUPPORTS, ANCHORS, SLEEVES AND SEALS 

A. Furnish proper type and size pipe sleeves to General Contractor for installation in concrete or masonry walls 
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or floors.  Sleeves are not required for supply and waste piping through wall supporting plumbing fixtures or 
for cast iron soil pipe passing through concrete slab or grade except where penetrating a membrane 
waterproof floor.  

B. Plumbing Contractor shall supervise installation of sleeves to insure proper location and installation. 
C. Each sleeve shall be continuous through wall floor or roof and shall be cut flush on each side except where 

indicated otherwise.  Sleeves shall not be installed in structural member except where indicated or approved. 
D. Sleeves passing through above grade floors subject to flooding such as toilet rooms, bathrooms, equipment 

rooms and kitchens shall be cast iron with integral flanges and shall extend 1 inch above finished floor.  Size 
sleeves for and seal space between pipe sleeve with Thunderline Link-Seal. 

E. Provide steel pipe sleeves in bearing walls and masonry walls.  Opening in non-bearing walls, floors and 
ceilings may be 20 gauge galvanized pipe sleeves or openings cut with concrete core drill. 

F. Pipe insulation shall run continuous through pipe sleeves with ¼” minimum clearance between insulation and 
pipe sleeve.  Provide metal jackets over insulated pipes passing through fire walls, floors and smoke 
partitions.  Jacket shall be 0.018 stainless steel extending 12 inches on either side of barrier and secured to 
insulation with 3/8” wide band.  Seal annular space between jacket and pipe sleeves with Thunderline High 
Temperature Link Seal. 

G. Pipe wall penetrations exposed to view shall have tight fitting escutcheons or flanges to cover all voids around 
openings. 

H. All below grade and exterior wall penetrations shall be installed in a pipe sleeve and sealed between the pipe 
and pipe sleeve with Thunderline High Temperature Link Seal. 

I. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
cables with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations. 

 Equivalent by Hilti, Inc., Johns Manville, Nelson Firestop Products, NUCO Inc., RectorSeal 
Corporation, Specified Technologies Inc., 3M, Tremco, USG, Dow, Chemelex. 

3.3. PIPE HANGERS AND SUPPORTS 

A. Provide and be responsible for locations of piping hangers, supports and inserts, etc., required for installation 
of piping under this contract.  Design of hangers and supports shall conform to current issue of Manufacturers 
Standardization Society Specification (MSS) SP-58. 

B. Pipe hangers shall be capable of supporting piping in all conditions of operation.  They shall allow free 
expansion and contraction of piping, and prevent excessive stress resulting from transferred weight being 
induced into pipe or connected equipment.  Support horizontal or vertical pipes at locations of least vertical 
movement. 

C. Where horizontal piping movements are such that hanger rod angularity from vertical is greater than 4 
degrees from cold to hot position of pipe, offset hanger, pipe, and structural attachments so that rod is vertical 
in hot position.   

D. Hangers shall not become disengaged by movements of supported pipe. 
E. Provide sufficient hangers to adequately support piping system at specified spacing, at changes in piping 

direction and at concentrated loads.  Hangers shall provide for vertical adjustment to maintain pitch required 
for proper drainage, and for longitudinal travel due to expansion and contraction of piping.  Fasten hangers to 
building structural members wherever practicable. 

F. Unless indicated otherwise on drawings support horizontal steel piping as follows: 

PIPE SIZE ROD DIAMETER MAXIMUM 
SPACING 

Up to 1-1/4” 3/8” 8 Ft. 

1-1/2” to 2” 3/8” 10 Ft. 

2-1/2” to 3-1/2” ½” 12 Ft. 

4” and 5” 5/8” 15 Ft. 

G. Unless indicated otherwise on drawings support horizontal copper tubing as follows: 

NOM. TUBING SIZE ROD DIAMETER MAXIMUM 
SPACING 

Up to 1” 3/8” 6 Ft. 

1-1/4” to 1-1/2” 3/8” 8 Ft. 

2” 3/8” 9 Ft. 
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2-1/2” ½” 9 Ft. 

3” and 4” ½” 10 Ft. 

H. Support horizontal cast iron soil pipe with two hangers for each section located close to each hub. 
I. Support vertical cast iron soil pipe at every floor, steel and copper tubing at every other floor except where 

indicated otherwise on drawings. 
J. Provide continuous threaded hanger rods wherever possible.  No chain, wire, or perforated straps shall be 

used.   
K. Hanger rods shall be subject to tensile loading only, where lateral or axial pipe movement occurs provide 

suitable linkage to permit swing.  Provide pipe support channels with galvanized finish for concealed locations 
and painted finish for exposed locations.  Submit design for multiple pipe supports indicating pipe sizes, 
service and support detail to Architect-Engineer for review prior to fabrication. 

L. Provide Grinnell pipe hangers for vertical pipe risers as follows: 

PIPE MATERIAL PIPE SIZE HANGER FIG. NO. 

Copper ½” thru 4” CT-121 

Steel ¾” thru 20” 261 

M. Provide Grinnell Fig. 194, 195 or 199 steel wall brackets for piping suspended or supported from walls.  
Brackets shall be prime coated carbon steel. 

N. Mount hangers for insulated piping on outside of pipe insulation sized to allow for full thickness of pipe 
insulation.   

O. Provide Grinnell Fig. 167 insulation protection shields sized so that line compressive load does not exceed 
one-third of insulation compressive strength.  Shield shall be galvanized steel and support lower 180 degrees 
of pipe insulation on copper tubing.  Provide calcium silicate blocking insulation at each pipe hanger in 
thickness of other adjacent insulation.  Insulation vapor barrier jacket shall overlap to maintain vapor barrier 
continuous. 

3.4. INSULATION MATERIALS AND APPLICATIONS METHODS (HANGERS, SUPPORTS, ANCHORS, GUIDES, 
EXPANSION JOINTS, ETC.) 

A. Insulation materials and application methods for piping hangers supports, anchors, guides expansion joints, 
etc., shall be as follows: 

 Insulate hangers and supports from direct contact with cold or hot surfaces (-120oF to 450oF) with rigid 
calcium silicate insulation at suspension points to prevent crushing of insulation.   

 The length or thickness of the insulation support same as the pipe insulation thickness.  Provide ASJ 
type discs or otherwise reestablish vapor barrier. 

B. Structural attachments for pipe hangers shall be as follows: 
C. Concrete Structure: Provide Grinnell Fig. No. 285 cast in concrete insert for loads up to 400 lbs. and Grinnell 

Fig. 281 wedge cast in type concrete insert for loads up to 1200 lbs. 
D. Provide Grinnell pipe hangers for horizontal single pipe runs as follows: 

PIPE MATERIALS PIPE SIZE HANGER FIG. NO. 

Copper ½” thru 4” CT-65 

Steel 3/8” thru 4” 65 

Steel 5” thru 30” 260   

E. Provide Fee and Mason Fig. 600 channel trapeze pipe hangers for horizontal multiple pipe runs with pipe 
clamps or pipe rollers as follows: 

PIPE MATERIALS PIPE SIZE CLAMP NO. ROLLER NO. 

Copper 3/8” thru 4” 8600 CP* 8010 CP* 

Steel 3/8” thru 6” 8500 8010 

*Copper Plated 

F. Pipe supports for horizontal piping mounted on pipe racks or stanchions shall be Advanced Thermal Systems 
low friction graphite slide supports or equivalent by Elcen or Grinnell.  Where racks and supports are not 
detailed on drawings submit detailed support drawings to Architect-Engineer for review prior to fabrication. 

G. Provide Fee and Mason Fig. 404 vibration control hangers at locations where piping vibrations would be 
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transmitted to building structure by conventional hangers.  Apply hangers within their load supporting range. 
H. Provide Elcen Fig. 50 pipe saddle with adjuster to support piping from floor.  Provide complete with pedestal 

type floor stand. 
I. Provide necessary structural steel and attachment accessories for installations of pipe hangers and supports.  

Where heavy piping loads are to be attached to building structure verify structural loading with 
Architect-Engineer prior to installations. 

J. Equivalent hangers and supports by Auto-Grip, Basic Engineer, Bee Line, Elcen, Fee & Mason, Fluorocarbon 
Company, Unistrut or Super Strut Inc. 

K. Provide premanufactured pipe support for piping located on flat roofs, unless otherwise indicated on drawings.  
Support will be of modular designs with roller bearings and guide saddles for straight piping runs longer than 
50’ and Unistrut type clamp/support type for other shorter runs.  Maximum pipe support spacing shall be 10’ 
for steel piping.  Copper piping and refrigerant piping shall be supported at shorter distances.  Piping near 
equipment connections shall be supported within 3’ of units.  System supports shall be compatible with roofing 
materials and shall be provided with plates, pads, etc to spread weight and wear on roof surface.   Provide 
pipe supports from Miro Industries, B-Line, or approved equivalent. 

 

 

END OF SECTION 221000 
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SECTION 221119 – DOMESTIC WATER PIPING SPECIALTIES 
221119 DOMESTIC WATER PIPING SPECIALTIES 
PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 220010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  

1.2. SUMMARY 

A. This Section includes the following sanitary drainage piping specialties: 

 Unions 
 Strainers 
 Backflow Preventers 

1.3. SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Field quality-control test reports. 
C. Operation and maintenance data. 

1.4. QUALITY ASSURANCE 

A. NSF Compliance: 

 Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic domestic water 
piping components. 

 Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9." 

PART 2 - PRODUCTS 

2.1. INSULATING UNIONS AND FLANGES 

A. Provide insulating unions and flanges conforming to following specifications and plainly and permanently 
marked with manufacturers name and pressure class rating.  Unions and flanges shall be as follows: 

 Steel pipe to steel pipe screwed end: 

a. Provide Stockham malleable iron No. 693-1/2 insulating union with high dielectric strength 
insulating sleeve and gasket. 

 Steel pipe to steel pipe flanged end: 

a. Provide two weld neck flanges of proper pressure rating insulated on both sides with Central 
or Klingerit Flange Insulation Kit. 

 Iron or steel pipe to copper pipe: 

a. Provide Epco Dielectric union or flange with screwed or solder joint as required.  Union shall 
have 250 PSI rating and flange 175 PSI rating at 190 degrees F. 

b. Dielectric Waterway Fitting: Copper-silicon casting conforming to UNS C87850, and UL 
classified in accordance with ANSI / NSF-61 for potable water service, with threaded or 
grooved ends. Victaulic Style 647 or equal. 

2.2. UNIONS 

A. Provide unions or flanged joint in each line preceding connections to equipment or valves requiring 
maintenance. 

 Unions or flanges for servicing and disconnect are not required in installations using grooved joint 
couplings. 

B. Provide Stockham brass seat unions of material and pressure rating required by piping system. 
C. Where piping systems of dissimilar materials are jointed together provide proper insulating union as specified 

under this specification. 
D. Equivalent unions by Fairbanks or Grinnell. 

2.3. STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers: 
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 Pressure Rating:  125 psig minimum, unless otherwise indicated. 
 Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550 or FDA-

approved, epoxy coating and for NPS 2-1/2 and larger. 
 End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 
 Screen:  Stainless steel with round perforations, unless otherwise indicated. 
 If retaining more than one screen size, indicate screen size on Drawings. 
 Perforation Size: 

a. Strainers NPS 2 and Smaller:  0.062 inch 
b. Strainers NPS 2-1/2 to NPS 4:  0.062 inch. 
c. Strainers NPS 5 and Larger:  0.125 inch. 

 Drain:  Factory-installed, hose-end drain valve. 

 

B. Install strainers upstream from automatic control valves, water service backflow preventers and RPZ backflow 
preventers 1” and larger.  Where strainers are an integral part of these items or incorporated in accessory 
equipment directly upstream, individual line strainers will not be required.  Strainers shall be same size as 
piping.  Provide strainers with proper isolation and blow down valves to allow basket removal for cleaning. 

C. Install strainer so that basket contains debris by gravity at no flow conditions to allow removal of large debris 
not able to be passed by blow down. 

2.4. BACKFLOW PREVENTERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 All types of backflow preventers listed: 

a. Watts 
b. Febco 
c. Zurn-Wilkins 

 Vacuum breakers, single check valves: 

a. Cash Acme 

B. Provide where shown on plans the following types of backflow preventers.  Provide isolation valve ahead of 
backflow preventers. 

 Reduced Pressure Zone Principle (1/4”-1/2”): 

a. Watts Series 009 reduced pressure backflow preventer complete with strainers and valves.   

 Reduced Pressure Zone Principle (3/4”-10”): 

a. Watts Series 909 reduced pressure backflow preventer complete with strainers and valves.  
Provide isolation valve ahead of backflow preventers.  Provide with air gap fitting and pipe to 
floor drain. 

 Double Check Valve (1/2”-2”): 

a. Watts Series 007 double check valve assembly complete with ball type test cocks, full port 
ball valve shut offs and strainer. 

 Double Check Valve (2-1/2”-10”): 

a. Watts Series 709 double check valve assembly complete with ball type test cocks, OS&Y 
valve shut offs and strainer.  Epoxy coated cast iron check valve bodies with bronze seats. 

 Pressure Vacuum Breakers (1/2”-2”): 

a. Watts Series 800M4QT pressure vacuum breaker with integral ball valve shut offs. 

 Pressure Vacuum Breakers (3/8”-1/2”): 

a. Watts Series 008QT pressure vacuum breaker for anti-spill applications, with integral ball 
valve shut offs.  

 Atmospheric Vacuum Breaker (1/4”-3”): 

a. Watts Series 288A atmospheric vacuum breaker in plain brass finish. 

 Hose Bibb Vacuum Breakers 

IFB 22-021 - Chiller Replacement FLSHS & EMS Page 255 of 266



Chiller Replacment for Eisenhower  
Middle School and FL Schlagle High School August 4, 2022 
PKMR Engineers, LLC PKMR #21.659c 
 

DOMESTIC WATER PIPING SPECIALTIES  221119-3 

 

a. Vacuum Breakers for hose end connections shall be Watts Series 8 non removable type. 

PART 3 EXECUTION 

3.1. INSTALLATION 

A. Refer to other Division 22 Sections for piping joining materials, joint construction, and basic installation 
requirements. 

B. Install backflow preventers in each water supply to plumbing equipment and systems and to other equipment 
and water systems that may be sources of contamination.  Comply with authorities having jurisdiction. 

 Locate backflow preventers in same room as connected equipment or system. 
 Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed 

air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and 
pipe to floor drain.  Locate air-gap device attached to or under backflow preventer.  Simple air breaks 
are not acceptable for this application. 

 Do not install bypass piping around backflow preventers. 

C. Install water regulators with inlet and outlet shutoff valves.  Install pressure gages on inlet and outlet. 
D. Install balancing valves in locations where they can easily be adjusted. 
E. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with shutoff 

valve on outlet.  Install at approximately 6’ AFF for service and maintenance. 

 Install thermometers and water regulators if specified. 
 Install cabinet-type units recessed in or surface mounted on wall as specified. 

F. Install Y-pattern strainers for water on supply side of each control valve, water pressure-reducing valve, 
solenoid valve, and pump. 

G. Install water hammer arresters in water piping according to PDI-WH 201. 
H. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 

1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for proper flow. 
I. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general 

arrangement of piping and specialties. 
J. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency 

precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and 
signs are specified in Division 22 Section "Identification for Plumbing Piping and Equipment." 

3.2. FIELD QUALITY CONTROL 

A. Perform the following tests and prepare test reports: 

 Test each backflow preventer according to authorities having jurisdiction and the device's reference 
standard. 

B. Remove and replace malfunctioning domestic water piping specialties and retest as specified above. 

3.3. ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 
B. Set field-adjustable flow of balancing valves. 
C. Set field-adjustable temperature set points of temperature-actuated water mixing valves. 
D. Prior to occupancy the contractor shall balance all components of the recirculation system to insure hot water 

is delivered throughout the building.  This shall be done at times of low usage of the domestic system to insure 
systems functions during times of low/no use.  Mark all valves, record settings of balance and provide 
documentation to owner at turnover. 

 

 

END OF SECTION 221119 
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