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 SUBMISSION INFORMATION 

Lake County Health Department Purchasing Department Invitation:  # 19133 

2400 Belvidere Road – L50 Bid Opening Date: August 2, 2019  

Waukegan, Illinois   60085 Time: 1:30 p.m. c.s.t. – no later than 1:30 p.m. 

(847) 377-8590 Location: Bids turned into Purchasing Department – L50 

Email:  healthpurchasing@lakecountyil.gov Bids opened in large conference room at the, Belvidere Health Center, 

2400 Belvidere, Waukegan, Illinois 60085 

Access Bid Information:      Submit: 1 original, 3 copies and 1 electronic format of the bid. 

 ISSUANCE DATE:   July 3, 2019 

Access Bid Results:        
 http://www.lakecountypurchasingportal.com/ BUYER:   Efren Heredia 

 

 

  INVITATION TO BID VENDOR INFORMATION   

     COMPANY NAME:         __________________________________________________________ 
             ADDRESS:             __________________________________________________________ 
             CITY, STATE, ZIP CODE:  __________________________________________________________ 

 

 
BID NUMBER: 19133 – Belvidere Health Center & Belvidere Health Center Annex – HVAC 
Replacement Project for the Lake County Health Department & Community Health Center 
 
DESCRIPTION OF THE WORK: 
The Owner will receive bids for the replacement of chillers, associated pumps, a heat exchanger and select fan coil units for 
the Belvidere Medical Building and Belvidere Medical Building Annex project sites. The Work will include: minor interior 
building and site demolition, re-roofing, roofing sheet metal, exterior fencing replacement & miscellaneous metals.  Interior 
work includes: Acoustical ceiling removal and replacement to accommodate new fan coil unit installation, minor drywall 
work, HVAC chiller replacement, HVAC piping modifications, HVAC pumps, control systems, heat exchanger, piping, select 
fan coil unit replacements and electrical work. 
 
 
 
SINGLE CONTRACT – BASE BID PRICE: 
The Bidder will complete the Work of the Project in accordance with the Contract Documents for the following prices: 
 
(BID A):  Stipulated Sum Bid Price (Main BHC Building – 2400 Belvidere Road): 
 
_____________________________________________________________________________________________________ 
(Use Numerals) 
 
 

(Use words) 
 
 
 
 
 
 
 

mailto:healthpurchasing@lakecountyil.gov
http://www.lakecountypurchasingportal.com/
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(BID B):  Stipulated Sum Base Bid Price (BHC Annex Building – 2303 Dodge Avenue): 
 
_____________________________________________________________________________________________________ 
(Use Numerals) 
 
 

(Use words) 
 
(TOTAL BID):  Stipulated Sum Base Bid Price (BID A: BHC Main Building + BID B: BHC Annex Building = TOTAL BID): 
 
_____________________________________________________________________________________________________ 
(Use Numerals) 
 
 

(Use words) 
 
 
ALTERNATE #1 BID PRICE: 
Alternate #1:  Furnish and Install additional replacement Fan Coil Units and associated acoustical ceiling work at AREA 'B' of 
the Belvidere Health Center as indicated on Sheets A303 & ME303. 
 
(ALTERNATE #1 BID):  Stipulated Sum Alternate #1 Bid Price (BHC Main Building): 
 
_____________________________________________________________________________________________________ 
(Use Numerals) 
 
 

(Use words) 
 
NOTE:  The Lake County Health Department will award a single contract based on the TOTAL BID Number and any 
accepted ALTERNATE BIDS.  Separated contracts for each building will not be performed. 
 
REQUIRED DOCUMENTS:   
Bidders shall review Section (00 11 15 – Lake County Health Department Invitation to Bid Terms and Conditions) and shall 
submit the following sections in their entirety with their submitted bid for the bid to be considered complete: 

1. BID SECURITY: Bids shall be accompanied by a bid security in an amount not less than ten percent (10%) of the 
amount of the total bid. 

2. Vendor Disclosure Statement.  
3. Notice of Intent to Bid Form.  
4. Document 00 11 16 - Contractor Qualification Form. 
5. Document 00 11 17 - Contractor's Certification of Legal Eligibility for Bidding. 
6. Document 00 11 18 - Certificate of Compliance, Illinois Drug-Free Workplace Act. 
7. Document 00 11 19 - Certificate of Compliance, Illinois Human Rights Act. 

ACKNOWLEDGEMENTS:  
In submitting this bid, the Bidder represents that: 

1. Allowances:  The Bidder has included in the Base Bid the appropriate contingency allowances as specified in Section 01 21 

00 – Allowances. 

2. Alternates:  The Bidder has included Alternate #1 Bid on the bid form. 

3. Contract Time: The Bidder agrees to begin and complete Work as indicated in Document 00 31 13 - Preliminary Schedule. 

4. This Bid will remain open for acceptance for a period of 90 days from the Bid opening date; 
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5. The Owner has the right to reject this Bid; 

6. The Bidder has examined the complete set of Bidding Documents; 

7. The Bidder has visited the site and become familiar with the general, local, and site conditions; 

8. The Bidder is familiar with Federal, State and Local Laws and Regulations; 

9. The Bidder has correlated the information known to the Bidder; information and observations obtained from visits to the 

site, reports and drawings identified in the Bidding Documents and additional examinations, investigations, explorations, 

tests, studies, and data with the Bidding Documents; 

10. This Bid is genuine and not made in the interest of or on behalf of an undisclosed person, firm, or corporation and is not 

submitted in conformity with an Agreement or rules or group, association, organization, or corporation; 

11. The Bidder has not directly or indirectly induced or solicited another Bidder to submit a false or sham Bid; sought by 

collusion to obtain for itself an advantage over another Bidder or over the Owner; 

12. The Bidder has received the following Addenda, receipt of which is hereby acknowledged: 

 

a. Addendum No. _______Date __________________ 

b. Addendum No. _______Date __________________ 

c. Addendum No. _______Date __________________ 

10.  The Bidder understands that, in submitting this Bid, he waives all right to plead any misunderstandings regarding the 
foregoing. 

 
NOTE TO BIDDERS: 
Any and all exceptions to these specifications MUST be clearly and completely indicated on the bid sheet.  Attach additional pages if 
necessary. Please be advised that any exceptions to these specifications may cause your bid to be disqualified.   
If a bid includes any exceptions, Bidders must insert an “X” in the following box indicating a bid submission with exceptions.     
 
 

Bidder suggests the following voluntary substitutions, and will reduce this Bid in the amount shown for each accepted item. (DO NOT 
INCLUDE THESE VOLUNTARY SUBSTITUTIONS IN YOUR BASE BID.  ONLY SPECIFIED PRODUCTS SHALL BE BID AS OUTLINED IN 
SPECIFICATION SECTION 01 60 00 – PRODUCT REQUIREMENTS) 
 

 Item Specified             Substitution            Amount to Reduce Bid 
 _______________________________________________________________________________________ 
 _______________________________________________________________________________________ 
 _______________________________________________________________________________________ 
 _______________________________________________________________________________________ 

 
RIGHT TO REJECT BIDS: 
The Owner reserves the right to reject any and all bids and to waive any errors, omissions or irregularities in the bids or the bidding 
procedure when, in the opinion of the Owner, such action will serve its best interests. Any bid which is not accompanied by the required 
bid security or by any other documents or certifications required by the Bidding Documents, and any bid which is in any way incomplete 
or irregular, is subject to rejection at the sole discretion of the Owner.  
 
GOVERNING LAWS AND REGULATIONS: 
Prevailing wage rates will apply and must be included in the Bid amount.   

 
PRE-BID CONFERENCE: 
A Pre-Bid Conference will be conducted on Friday, July 19, 2019 at 11:00 AM at the Belvidere Health Center, 2400 Belvidere Road, 
Waukegan, IL 60085 in the lower level large conference room. 
 
BIDDING QUESTIONS: 
Questions regarding this bid shall be directed via email to healthpurchasing@lakecountyil.gov no later than July 25, 2019 at Noon 
Central Time. 
 
BIDDING CONFIRMATION REQUIRED: 
Contractors who will be bidding the project MUST ACKNOWLEDGE THEIR INTENT TO BID BY EXECUTING THE "NOTICE OF INTENT TO BID 
FORM" on the following page and return it by the date listed. 
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THE SECTION BELOW MUST BE COMPLETED IN FULL AND SIGNED 

 _______________________________________________________________________________________________________________________________________________________ 

 
PROMPT PAYMENT DISCOUNT:_____________ % _____________ DAYS 

 
The undersigned hereby certifies that they have read and understand the contents of this solicitation and agree to furnish at the 
prices shown any or all of the items above, subject to all instructions, conditions, specifications and attachments hereto.  Failure to 
have read all the provisions of this solicitation shall not be cause to alter any resulting contract or to accept any request for 
additional compensation.  By signing this bid document, the Bidder hereby certifies that they are not barred from bidding on this 
contract as a result of a violation of either Section 33E-3 or 33E-4 of the Illinois Criminal Code of 1961, as amended. 
 

CONTRACTOR INFORMATION 

Authorized Signature: ________________________________________________________________________________________  

Company Name: _____________________________________________________________________________________________  

Printed Name: ___________________________________________________________  Date:______________________________ 

Title: ______________________________________________________________________________________________________ 

Phone Number:______________________________ Fax Number: ______________________________ 

E-mail: _____________________________________________________________________________________________________  
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Vendor Disclosure Statement:  This Vendor Disclosure Statement form must be executed and returned with your submitted bid. 

 

VENDOR DISCLOSURE STATEMENT 
Vendor Name:  

Address:  

Contact Person:  Contact Phone #:  

Bid/RFP/SOI/Contract/Renewal:  
 

Vendors wishing to contract with Lake County for goods and services in an amount greater than $30,000 shall submit this 
form in advance of award. Vendors shall disclose: 

‐ A familial relationship between a Lake County elected official, department director, deputy director and manager 
and owners, principals, or officers of the vendor’s company. Familial relationship is defined as a spouse (including 
civil partner), child, stepchild, parent, stepparent, grandparent, in‐laws (including parent, grandparent, sibling, or 
child), relatives and non‐relatives living in the same residence, and offspring born to any aforementioned person. 

‐ All political campaign contributions made by the vendor or an owner, principal, officer, manager, lobbyist, agent, 
consultant, counsel, subcontractor or corporate entity under the control of the vendor to any county board 
member, county board chair, or countywide elected official as well as contributions to any political action 
committees within the last five years. 

 

FAMILIAL RELATIONSHIPS 
List below the names and departments/agencies of Lake County employees or public officials with whom owners, 
principals, or officers of the vendor’s company have a familial relationship and the nature of the relationship. Please attach 
additional pages as necessary. 

Name and Department/Agency of Lake County 
Employee/Public Official 

 
Familial Relationship 

  

  

  
 

CAMPAIGN CONTRIBUTIONS 
List below the campaign contributions that have been made within the last five years. Please attach additional pages as 
necessary. 
 
 

Recipient 

 
 

Donor 

Description (e.g., cash, 

type of item, in‐kind service, 
etc.) 

 
 

Amount/Value 

 
 

Date Made 

     

     

     
 

Continuing  disclosure  is  required  if  information  changes.  This  Vendor  Disclosure  Statement  form  is  available  at 
www.lakecountyil.gov. 

 
The full text of the County’s Ethics and Procurement policies and ordinances are available at  www.lakecountyil.gov. 

 

I hereby acknowledge that the information above is accurate and complete, that I am an authorized signer on 
behalf of the vendor, that I have read and understand these disclosure requirements, and that I agree to update 
this information if there are any related changes by submitting a new Vendor Disclosure Statement. 

 

Authorized Signature:  Title:  

Printed Name:  Date:  
 

 
Failure to complete and return this Disclosure may result in delay or cancellation of the County’s Contractual Obligation. 

http://www.lakecountyil.gov/
http://www.lakecountyil.gov/


Bid 19133   Page 6 of 6 

   

 
NOTICE OF INTENT TO BID FORM 

 

 

Notice of Intent to Bid form must be returned to the Lake County Health Department no later than 4:00 P.M. on July 24, 

2019 

 

Submit forms via fax or email to:  

Lake County Health Department and Community Health Center 

Efren Heredia– Materials Manager 

2400 Belvidere Road – L50 

Waukegan, IL   60085 

Email:  healthpurchasing@lakecountyil.gov 

Fax:  847-984-5960 

 

 

Date:___________________ 

Company name:__________________________________________________________________________ 

Designated contact:________________________________________________________________________ 

Title:____________________________________________________________________________________ 

Address:_________________________________________________________________________________ 

City:_______________________________________State:______________________Zip:________________ 

Phone:_____________________________________Fax:__________________________________________ 

Email Address:____________________________________________________________________________ 

 

 

Submission of this form with signature will confirm the intent (check one): 

 

To Bid _________ 

Please list Contract #(s) to be Bid on:____________________________________________________________________ 

 

__________________________________________________________________________________________________ 

 

__________________________________________________________________________________________________ 

 

Not to Bid__________  

 

 

 
 

 

 

 

 
 
 
 
 

mailto:healthpurchasing@lakecountyil.gov
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LAKE COUNTY HEALTH DEPARTMENT INVITATION FOR BIDS:  TERMS AND CONDITIONS 
1. AUTHORITY.  This Invitation for Bids is issued pursuant to applicable provisions of the Lake County Health Department (hereinafter “The Health 

Department”) Purchasing Policies and Procedures. 
2. AWARD.  It is the intent of the Health Department to award a contract to the lowest responsible Bidder meeting specifications.  The Health Department 

reserves the right to determine the lowest responsible Bidder on the basis of an individual item, groups of items, or in any way determined to be in the best 
interests of the Health Department.  Award will be based on the following factors (where applicable):  (a) adherence to all conditions and requirements of the 
bid specifications; (b) price; (c) qualifications of the Bidder, including past performance, financial responsibility, general reputation, experience, service 
capabilities, and facilities; (d) delivery or completion date; (e) product appearance, workmanship, finish, taste, feel, overall quality, and results of product 
testing; (f) maintenance costs and warranty provisions; and (g) repurchase or residual value. 

3. BID ENVELOPES.  Envelopes containing bids must be sealed and addressed to the Health Department Purchasing Department.  The name and address of 

the Bidder and the Invitation Number must be shown in the upper left corner of the envelope. 
4. BID OPENING.  Sealed bids will be received at the Health Department Purchasing Department until the date and time specified at which time they shall be 

opened in public.  Late bids shall be rejected and returned unopened to the sender.  The Health Department does not prescribe the method by which bids are 
to be transmitted; therefore, it cannot be held responsible for any delay, regardless of the reason, in transmission of the bids. 

5.  BID PREPARATION.  Bids must be submitted on this form and all information and certifications called for must be furnished.  Bids submitted in any 
other manner, or which fail to furnish all information or certificates required, may be summarily rejected.  Bids may be modified or withdrawn prior to the 
time specified for the opening of bids.  Bids shall be filled out legibly in ink or typewritten with all erasures, strike over’s and corrections initialed in ink by 
the person signing the bid.  The bid shall include the legal name of the Bidder, the complete mailing address, and be signed in ink by a person or persons 
legally authorized to bind the Bidder to a contract.  Name of person signing should be typed or printed below the signature. 

6. DEFAULT.  Time is of the essence of this contract and if delivery of acceptable items or rendering of services is not completed by the time promised, the 
Health Department reserves the right, without liability, in addition to its other rights and remedies, to terminate the contract by notice effective when received 
by Seller, as to stated items not yet shipped or services not yet rendered and to purchase substitute items or services elsewhere and charge the Seller with any 
or all losses incurred.  The Health Department shall be entitled to recover its attorney's fees and expenses in any successful action by the Health Department 
to enforce this contract. 

7. DISCOUNTS.  Prices quoted must be net after deducting all trade and quantity discounts.  Where cash discounts for prompt payment are offered, the 
discount period shall begin with the date of receipt of a correct invoice or receipt or final acceptance of goods, whichever is later. 

8. EQUAL EMPLOYMENT OPPORTUNITY.  Bidder shall comply with the Illinois Human Rights Act, 775 ILCS 5/1-101 et seq., as amended and any 
rules and regulations promulgated in accordance therewith, including, but not limited to the Equal Employment Opportunity Clause, Illinois Administrative 
Code, Title 44, Part 750 (Appendix A), which is incorporated herein by reference.  Furthermore, the Contractor shall comply with the Public Works 
Employment Discrimination Act, 775 ILCS 10/0.01 et seq., as amended. 

9. ERRORS IN BIDS.  Bidders are cautioned to verify their bids before submission.  Negligence on the part of the Bidder in preparing the bid confers no right 
for withdrawal or modification of the bid after it has been opened.  In case of error in the extension of prices in the bid, the unit prices will govern. 

10. INCURRED COSTS.  The Health Department will not be liable for any costs incurred by Bidders in replying to this Invitation for Bids. 
11. INDEMNIFICATION.  The Seller agrees, to the extent permitted by law, to indemnify and hold harmless the Health Department, its agents, officials, and 

employees from and against all injuries, losses, claims, suits, costs and expenses which may accrue against the Health Department as a consequence of 
granting the Contract. 

12. INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS.  Bidders shall promptly notify the Health Department of any ambiguity, 
inconsistency or error which they may discover upon examination of the bidding documents.  Interpretations, corrections and changes will be made by 
Addendum.  Each Bidder shall ascertain prior to submitting a bid that all addenda have been received and acknowledged in the bid. 

13. INSPECTION.  Materials or equipment purchased are subject to inspection and approval at the Health Department’s destination.  The Health Department 
reserves the right to reject and refuse acceptance of items which are not in accordance with the instructions, specifications, drawings or data of Seller's 
warranty (express or implied).  Rejected materials or equipment shall be removed by, or at the expense of, the Seller promptly after rejection. 

14. JURISDICTION.  This Bid And any Contracts resulting therefrom, is/are made at Waukegan Illinois, and shall be governed by and construed according to 
the laws of the State of Illinois.  Jurisdiction and venue shall be exclusively found in the 19th Judicial Circuit Court, State of Illinois. 

15. PRICING.  The price quoted for each item is the full purchase price, including delivery to destination, and includes all transportation and handling charges, 
premiums on bonds, material or service costs, patent royalties and all other overhead charges of every kind and nature.  Unless otherwise specified, prices 
shall remain firm for the contract period. 

16. REGULATORY COMPLIANCE.  Seller represents and warrants that the goods or services furnished hereunder (including all labels, packages and 
container for said goods) comply with all applicable standards, rules and regulations in effect under the requirements of all Federal, State and local laws, 
rules and regulations as applicable, including the Occupational Safety and Health Act as amended, with respect to design, construction, manufacture or use 
for their intended purpose of said goods or services.  Seller shall furnish "Material Safety Data Sheets" in compliance with the Illinois Toxic Substances 
Disclosure to Employees Act. 

17. RESERVED RIGHTS.  The Health Department reserves the right at any time and for any reason to cancel this Invitation for Bids, accept or reject any or all 
bids or any portion thereof, or to accept an alternate bid.  The Health Department reserves the right to waive any immaterial defect in any bid.  Unless 
otherwise specified by the Bidder or the Health Department, the Health Department has sixty (60) days to accept.  The Health Department may seek 
clarification from any Bidder at any time and failure to respond promptly is cause for rejection. 

18. ROYALTIES AND PATENTS.  Seller shall pay all royalties and license fees.  Seller shall defend all suits or claims for infringement of any patent, 
copyright or trademark rights and shall hold the Health Department harmless from loss on account thereof. 

19. SAMPLES.  Samples of items, when called for, must be furnished free of expense and, if not destroyed in the evaluation process, will, upon request, be 
returned at the Bidder's expense.  Request for the return of samples must accompany the sample and include UPS Pickup Slip, postage or other acceptable 
mode of return.  Individual samples must be labeled with Bidder's name, invitation number, item reference, manufacturer's brand name and number. 

20. SPECIFICATIONS.  Reference to brand names and numbers is descriptive, but not restrictive, unless otherwise specified.  Bids on equivalent items will be 
considered, provided the Bidder clearly states exactly what is proposed to be furnished, including complete specifications.  Unless the Bidder specified 
otherwise, it is understood the Bidder is offering a referenced brand item as specified or is bidding as specified when no brand is referenced, and does not 
propose to furnish an "equal."  The Health Department reserves the right to determine whether a substitute offer is equivalent to and meets the standard of 
quality indicated by the brand name and number.  

21. TAXES. The Health Department is not subject to Federal Excise Tax, and per Illinois Compiled Statutes, 35 ILCS 120/2-5, the Health Department is exempt 
from state and local taxes. 

22.  VARIANCES.  Seller must state or reference, in response to this Bid, any variations to specifications, terms and/or conditions. 
23. WARRANTY.  Seller warrants that all goods and services furnished hereunder will conform in all respects to the terms of this solicitation, including any 

drawings, specifications or standards incorporated herein, and that they will be free from latent and patent defects in materials, workmanship and title, and 
will be free from such defects in design.  In addition, Seller warrants that said goods and services are suitable for, and will perform in accordance with, the 
purposes for which they are purchased, fabricated, manufactured and designed or for such other purposes as are expressly specified in this solicitation.  The 
Health Department may return any nonconforming or defective items to the Seller or require correction or replacement of the item at the time the defect is 
discovered, all at the Seller's risk and expense.  Acceptance shall not relieve the Seller of its responsibility. 
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INSTRUCTIONS TO BIDDERS 

1. Intent: 

It is the intent of the Health Department to contract the services from qualified Contractors to provide all materials and 

labor for the specified trades and scope of work outlined in this Bid.  All work shall be performed per all terms, 

conditions, specifications, and drawings of Bid # 19133.   
 

2. Bid Submission: 

Sealed Bids will be accepted until 1:30 p.m., C.S.T., Friday, August 2nd, 2019 at the Lake County Health Department 

and Community Health Center, Belvidere Health Center, Purchasing Department – L50, 2400 Belvidere Road, 

Waukegan, Illinois 60085.  Bids will be opened publicly in the large conference room at the same address at 1:30 p.m.  

Bids received after 1:30 p.m. will be returned to the supplier unopened.  
 

3. Completion of Forms: 

Bidders shall submit all documents attached to Section 00 11 15 - Procurement & Bidding Requirements and the 

following sections in their entirety with their submitted bid for the bid to be considered complete: 

a. BID SECURITY: Bids shall be accompanied by a bid security in an amount not less than ten percent (10%) of the 

amount of the total bid. 

b. Notice of Intent to Bid Form.  

c. Document 00 11 16 - Contractor Qualification Form including References Form. 

d. Document 00 11 17 - Contractor's Certification of Legal Eligibility for Bidding. 

e. Document 00 11 18 - Certificate of Compliance, Illinois Drug-Free Workplace Act. 

f. Document 00 11 19 - Certificate of Compliance, Illinois Human Rights Act. 

 

4. Additional Information: 

All contact and questions regarding the Request for Proposal shall be directly with the Materials Management 

Department. Should the proposer require additional information about this Bid, submit questions on our website at 

http://lakecountypurchasingportal.com by selecting the Bid number and addendum link. Questions may also be 

submitted via email to healthpurchasing@lakecountyil.gov.  Questions are required no less than seven (7) days prior to 

the Bid submission date at NOON Central Time July 25, 2019. 
 

No interpretation of the meaning of the plans, specifications or other contract documents will be made orally.  Failure of 

any Bidder to receive any such Addendum or interpretation shall not relieve the Bidder from obligation under this bid as 

submitted.  All addenda so issued shall become part of the bid documents.  Failure to request an interpretation 

constitutes a waiver to later claim that ambiguities or misunderstandings caused a Bidder to improperly submit a bid. 

ANY and ALL changes to the specifications and terms and conditions of this Bid are valid only if they are included by 

written addendum. It is the Proposers responsibility to check for addendums, posted on the website at 

http//lakecountyportal.com prior to bid submittal date. Please note that no notification will be sent when addendums are 

posted unless there is an addendum within three business days for the submittal date. Each potential Contractor shall 

acknowledge receipt of any addenda by signing such addendum and returning a copy to the Lake County Health 

Department and Community Health Center’s Materials Management Department prior to, or along with, a sealed 

response, and is responsible for the contents of the addenda and any changes to the Bid therein.  Failure of any 

Contractor to receive any such addendum or interpretation shall not relieve the Contractor from obligation under this 

proposal as submitted.  All addenda so issued shall become part of the proposal documents.  Failure to request an 

interpretation constitutes a waiver to later claim that ambiguities or misunderstandings caused a Contractor to 

improperly submit a proposal. 
 

5. Bid Documents: 

Bid documents, specifications and plans for this project are available to be downloaded at the following link, 

http://lakecountypurchasingportal.com by selecting the BID number.  

 

6. Substantial Completion: 

Substantial Completion shall be achieved as noted in Document 00 31 13 – Preliminary Schedule. 

The successful Contractors shall commence work immediately after execution of the Contract and permits are secured 

by the Health Department and complete the work at the earliest possible time, but not later than the mutually agreed 

upon completion date.  

 

 
 

http://lakecountypurchasingportal.com/
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7. Pre-Bid Conference and Site Inspection: 

A Pre-Bid conference and site inspection will be held at the project site: 2400 Belvidere Road, Waukegan, IL 60085 at 

11:00 am on Friday, July 19, 2019.  Contractors interested in bidding on this work are urged to attend this pre-bid 

conference and site inspection.  Attendance at this meeting is not mandatory; however, Contractors are warned that no 

allowance will be granted to bidders unfamiliar with the work.  Attendance at the pre-bid conference and Site Inspection 

may be considered by the Health Department in determining the qualifications of the Contractor to perform on this 

Contract. 

 

8. Responsive Bid: 

A Responsive Bid is defined as a bid which conforms in all material respects to the requirements set forth in the 

Invitation for Bids.  Bidders are hereby notified that any exceptions to the requirements of this Bid may be cause for 

rejection of the Bid. 
 

Bidders shall promptly notify the Health Department of any ambiguity, inconsistency or error which they may discover 

upon examination of the bidding documents.  Interpretations, corrections and changes will be made by Addendum.  

Each Bidder shall ascertain prior to submitting a Bid that all addenda have been received and acknowledged in the Bid. 
 

9. Exceptions and Substitutions: 

Any and all exceptions to these specifications MUST be clearly and completely indicated on a separate Bid response 

sheet marked “EXCEPTIONS”, attach additional pages if necessary.  Note:  Please be advised, any exceptions to these 

specifications may cause Contractor’s Bid to be disqualified. 
 

If a Bidder suggests substitutions that will reduce the specified trades Scope/Price Sheet, Bidder must clearly identify 

the substituted suggestion.  The suggested substitute shall include a comparison showing how the proposed substitute is 

similar to the specified and how it is dissimilar.  By making requests for substitutions the Contractor: 

• represents that the Contractor has personally investigated the proposed substitute product and determined that it is 

equal or superior in all respects to that specified; and 

• represents that the Contractor will provide the same warranty for the substitution that the Contractor or manufacturer 

would for that specified; and 

• certifies that the cost data presented is complete and includes all related costs under this Contract, and waives all 

claims for additional costs related to the substitution which subsequently become apparent; and 

• will coordinate the installation of the accepted substitute, making such changes as may be required for the Work to be 

complete in all respects. 
 

10. Evaluation Criteria: 

All bidders must be qualified suppliers and demonstrate the capability to provide services in accordance with the Bid 

specifications and all documents associated with the Bid.  Bids shall be evaluated as follows (not listed in order of 

priority): 

• Bid Pricing from lowest responsive and responsible Bidder 

• Years in business 

• Ability to perform in accordance with Bid specifications 

• References 
 

11. Awards: 

Awards shall be made to the lowest responsive and responsible Bidders, who best meets the specifications for each trade 

including - financial capacity to perform, experience and qualifications performing similar work, scheduling and 

availability to perform the work within the time allowed.   
 

12. Contract Time: 

Any claim by the Contractor’s for time lost in the performance of the Work caused by acts or neglect by the Health 

Department or any of its representatives or because of any injunction which may be brought against the Health 

Department or its representatives, shall be fully compensated for by an extension of time in an amount equal to the time 

lost due to such delay, and such time extension shall be the Contractors sole and exclusive remedy for such delay. 
 

13. Bid Security: 

Each Bid shall be accompanied by a Bid Security in the form of a certified check, an irrevocable letter of credit or Bid 

Bond in an amount equal to at least ten (10%) percent of the Total Bid Price, payable without condition to the Health 

Department, as a guaranty that the Bidder, if awarded the Contract, will promptly execute the Contract in accordance 
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with the Bidding Documents.   
 

Acceptable forms of security which may be submitted are:  an executed surety bond issued by a company or companies 

qualified to do business in the State of Illinois with an A.M. Best Rating of at least A-; certified check or cashier’s check 

made payable to the Lake County Health Department and Community Health Center; an irrevocable letter of credit; or 

any other form of deposit issued by a financial institution and acceptable by the Health Department.  Personal or 

company checks are not acceptable. 

 
 

14. Taxes: 

Per Illinois Compiled Statutes, 35 ILCS 120/2-5, the Health Department is exempt from state and local taxes. 
 

15. Indemnification:  

The Contractor agrees, to the extent permitted by law, to indemnify, save harmless, and defend Health Department , its 

agents, servants, and employees, and each of them against and hold it and them harmless from any and all lawsuits, 

claims, demands, liabilities, losses and expenses, including court costs (and attorney’s fees in the event Contractor fails 

or refuses to defend) for or on account of any injury to any person, or any death at any time resulting from such injury, 

or any damage to property, which may arise or which may be alleged to have arisen out of or in connection with the 

work covered by this project.  The foregoing indemnity shall apply, except if such injury, death or damage is caused 

directly by the willful and wanton conduct of the Health Department, its agents, servants, or employees or any other 

person indemnified hereafter. 
 

16. Insurance: 

The Contractor shall maintain for the duration of the Contract and any extensions thereof, including warranty period, 

insurance that includes Occurrence basis working issued by a company or companies lawfully qualified to do business 

in the State of Illinois and provide the Health Department with evidence of insurance, in the following types and 

amounts: 
 

• Workmen’s Compensation and Employers Liability Insurance affording the minimum limits: Coverage A – 

Statutory Benefits and Coverage B – Employer’s Liability - $300,000 Each Accident.  Workers Compensation 

Waiver of Subrogation: the Contractor and Contractor’s insurer shall agree to waive their rights to subrogate against 

the Health Department via a Workers Compensation Waiver of Subrogation. 
 

• Comprehensive General Liability (CGL) in a broad form, with coverage and limits that meet or exceed the 

following parameters; coverage is written on an ISO CG 00 01 or other equivalent coverage with the 

following limits:  

General Aggregate Limit - $ 3,000,000 

Each Occurrence Limit - $ 2,000,000 

Products/Completed Operations Aggregate - $5,000,000 
 

With respect to the CGL, the Health Department & Kluber Architects + Engineers shall be added as Additional 

Insured through one of the following two endorsement: (1) combining CG 2010 and CG 2037 or (2) CG 2026 

Designated Organization Endorsement (or comparable format) naming the Health Department as the “Designated 

Organization” through the issuance of either Endorsement, the Health Department shall be granted Additional 

Insured status for “ongoing completed operations”. 

 

Railroad exclusions shall be deleted if Work Site is within 50 feet of any railroad tracks. 
 

• Business Automobile Insurance with a Combined Single Limit (CSL) of not less than $500,000 per accident for 

bodily injury and property damage liability arising from owned, non-owned, and hired vehicles.  Coverage provided 

shall not be less than that provided by the current ISO form CA 00 01 and contain Symbol 1 – (Any Auto) defining 

the covered autos.  Business Auto Liability Insurance shall include a CA 2048 endorsement which shall identify 

the Health Department as Additional Insured on this policy.  A copy of the endorsement is required. 
 

• Builders Risk Insurance.  This insurance shall be written in completed value form, shall protect Contractor and 

Owner against “all risks” of direct physician loss to buildings, structures, equipment, and materials to be used in 

providing, performing, and completing the Work, including without limitation fire extended coverage, vandalism and 

malicious mischief, sprinkler leakage, flood, earth movement and collapse, and shall be designed for the 

circumstances that may affect the Work. 
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This insurance shall be written with limits not less than the insurable value of the Work at completion.  The insurable 

value shall include the aggregate value of Owner-furnished equipment and materials to be construed or installed by 

Contractor. 
 

This insurance shall include coverage while equipment or materials are in warehouses, during installation, during 

testing, and after the Work is completed, but prior to Final Payment.  This insurance shall include coverage while 

Owner is occupying all or any part of the Work prior to Final Payment without the need for the insu4rance 

company’s consent. 
 

• Owner’s and Contractor’s Protective Liability Insurance.  Contractor, at its sole coast and expense, shall 

purchase this insurance in the name of Owner with a combined single limit for bodily injury and property damage of 

not less than $3,000,000. 
 

• Deductible.  Each policy shall have a deductible or self-insured retention of not more than $500. 
 

• Umbrella Policy. The required coverages may be in any combination of primary, excess, and umbrella policies.  Any 

excess or umbrella policy must provide excess coverage over underlying insurance on a following-form basis such 

that, when any loss covered by the primary policy exceed the limits under the primary policy, the excess or umbrella 

policy becomes effective to cover such loss. 
 

Notice of Cancellation on all Policies:  All insurance coverage shall contain a thirty (30)-day notice of cancellation, 

except in the case of non-payment of premium which is ten (10) days.  The Insurer and/or Agent/Broker shall endeavor 

to provide the written notice of cancellation to the Health Department Purchasing Department thirty (30) days prior to 

the effective date of cancellation (except for non-payment of premium which is ten (10) days).  Failure to do so shall 

impose no obligation or liability of any kind upon the insurer, its agents or representatives. 
 

Contractor agrees that with respect to the above required Comprehensive General Liability and Automobile Liability 

insurance, the Health Department & Kluber Architects + Engineers shall be: 

• named as additional insured by endorsement as their interest may appear; and 

• provided with thirty (30) days notice, in writing, of cancellation or material change; and 

• provided with Certificates of Insurance evidencing the above-required insurance, prior to commencement of this 

Contract and thereafter with certificates evidencing renewals or replacements of said policies of insurance at least 

fifteen (15) days prior to the expiration or cancellation of any such policies. Forward Notices and Certificates of 

Insurance to: Lake County Health Department and Community Health Center; Purchasing Department; 2400 

Belvidere Road - L50; Waukegan, IL 60085. 
 

Failure to comply with the Health Department’s insurance requirements and to provide evidence of insurance coverage 

as required by Contract may result in Contractors Bid response being rejected as non-responsive.  The Contractors 

failure to carry, maintain and/or document required insurance shall constitute a breach of the Contract.  Any failure by 

the Health Department to demand or receive proof of insurance coverage shall not constitute a waiver of Contractors 

obligation to obtain the required insurance.  The Contractor expressly agrees that these insurance provisions in no way 

limit the Contractors responsibilities under other provisions of the Contract and Indemnification clause.  Contractors 

insurance agent shall, upon request by the Health Department, furnish a copy of the insurance policy addressed to the 

Health Department Purchasing Manager.  Contractors shall not commence work herein until they have obtained the 

required insurance and have received the Health Department’s approval. 
 

The Contractors insurance shall be primary and non-contributory, all costs for insurance as specified herein and will be 

considered as included in the cost of the Contract.  The Contractor shall, as his/her expense and risk of delay, cease 

operations if the insurance required is terminated or reduced below the required amounts of coverage.  Coverage in the 

minimum amounts set forth herein shall not be construed to relieve the Contractor from his/her obligation to indemnify 

in excess of the coverage according to the Contract.  
 

17. Conflict of Interest: 

The Contractor, its employees, directors, officers and representatives know and pledge to comply fully with all conflict 

of interest laws and ordinances of Lake County, the Health Department and the State of Illinois. 

 

 

 

 
 



Bid 19133   Page 6 of 6 

18. Non-Enforcement by the Health Department: 

The Contractor shall not be excused from complying with any of the requirements of the Contract because of any failure 

on the part of the Health Department, on any one or more occasions, to insist on the Contractor’s performance or to seek 

the Contractor’s compliance with any one or more of said terms or conditions. 
 

19. Responsibility and Default: 

The Contractor shall be required to assume responsibility for all items listed in this Bid.  The successful Contractor shall 

be considered the sole point of contact for purposes of this Contract. 

 

20. Waiver: 

The Health Department may, at its sole discretion, waive any provision of the contract inconsistent with Illinois State 

Law and Compiled Statutes. 
 

21. Intent of the Contract Documents: 

• The Contract Documents are complementary, and what is called for by one shall be as binding as if called for by all.  

The intention of the Contract Documents is to include in the Contract price the cost of all labor and materials, water, 

fuel, tools, plant, equipment, light, overhead, profit, and all transportation and all other expense as may be necessary 

for the proper execution of all Work. 

• Conflict.  If the requirements of one document conflicts with the requirements of another document or the same 

document, then the most stringent requirements shall apply to the Work.  The Architect will determine which 

requirement is most stringent. 
 

22. Assignment of Contract: 

 The Contractor shall not assign this Contract or any part thereof without the written consent of the Health Department. 
 

23. Change in Status: 

The Contractor shall notify the Health Department immediately of any change in status resulting from any of the 

following: (a) Contractor is acquired by another party; (b) Contractor becomes insolvent; (c) Contractor, voluntary or by 

operation law, becomes subject to the provisions of any chapter of the Bankruptcy Act; (d) Contractor ceases to conduct 

its operations in a normal course of business.  The Health Department shall have the option to terminate the Contract 

with the Contractor immediately on written notice based on any such change in status. 
 

24. Dispute Resolution: 

 All issues, claims, or disputes arising out of this Contract shall be resolved in accordance with the Appeals and 

Remedies Provisions in Article 9 of the Lake County Health Department and Community Health Center’s Purchasing 

Policies and Procedures. 
 

25. Termination by Contractor: 

The Contractor may not terminate the Contract for delays caused by acts of God, labor disputes or unavoidable 

casualties; however, the Contract Time may be extended in accordance with the terms and conditions of the Contract. 
 

26. Termination by the Health Department for Convenience: 

• The Health Department may, at any time, terminate the Contract for the Health Department's convenience and 

without cause. 

• Upon receipt of written notice from the Health Department of such termination for the Health Department's 

convenience, the Contractor shall: 

a. Cease operations as directed by the Health Department in the notice; or 

b. Take actions necessary, or that the Health Department may direct, for the protection and preservation of the 

Work; or 

c. Except for Work directed to be performed prior to the effective date of termination stated in the notice, terminate 

all existing subcontracts and purchase orders and enter into no further subcontracts and purchase orders. 

• In case of such termination for the Health Department's convenience, the Contractor shall be entitled to receive 

payment from the Health Department for work completed to date in accordance with the terms and conditions of this 

contract. 
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SECTION 00 11 16
CONTRACTOR QUALIFICATION FORM

Please return this form with all Bid Documents by the date and time shown on the
Procurement & Bidding Requirements Documents.

Pursuant to applicable sections of the Lake County Health Department and Community
Health Center Purchasing Policies and Procedures, the Purchasing Department is required to
determine whether or not a Bidder is responsible. A responsible Bidder is defined as "an
entity (business) who has the capability in all respects to perform fully the contract
requirements, and the tenacity, perseverance, experience, integrity, reliability, capacity,
facilities, equipment, and credit which will assure good faith performance." Information
furnished by a Bidder will be reviewed by the Purchasing Department, using department, and
the project architect /engineer. Said information shall not be otherwise disclosed without
prior written consent by the Bidder. Failure to submit this form by the date and time specified
shall be cause for rejection of your Bid.

Contractor Name: ___________________________________________________________

Project Name: Bid Number 19133 - Belvidere Health Center & Belvidere Health Center Annex
- HVAC Replacement Project.

Qualifications of a responsible Bidder shall comply with the following requirements:
1. Business duration: Minimum 5 years in business.
2. Relevant construction experience: Minimum of 5 similar projects in the last 5 years of equal or

greater dollar value to the base Bid included herein.
3. Safety: Worker's compensation premium modifier not more than 1.0 or an explanation of

special circumstances.
4. Contract completion history:  No defaults of any construction
5. The contracting authority reserves the right to request written documentation of these

qualifications.

A. For the current proposed project, list work to be performed by your own forces:

____________________________________________________________________________

____________________________________________________________________________

B. List proposed major subcontractors for this Project:
Name & Address Trade Amount
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

C. Business Organization:
____ Sole Proprietor: An individual whose signature is a fixed to this Bid.
____ Partnership: State full names, titles and addresses of all responsible principals and/or
partners:
_________________________________________________________________



PROJECT NO. 18-346-1174
Copyright 2019 by KLUBER, INC.; All Rights Reserved

00 11 16 - 2 SECTION 00 11 16
CONTRACTOR QUALIFICATION FORM

_________________________________________________________________
_________________________________________________________________
____ Corporation: State of incorporation:
How long in present business: _______________________________________________

D. Number of personnel in organization:
Administrative ___________________________________________________________
Engineering _____________________________________________________________
Office __________________________________________________________________
Shop ___________________________________________________________________
Field ___________________________________________________________________

E. Bank Reference: ______________________________________________________________
Address: ________________________________________________________________
Contact Person: __________________________________________________________

F. Bonding Company: ___________________________________________________________
Agency Name: ___________________________________________________________
Agency Address: __________________________________________________________
Contact Person: __________________________________________________________

G. Insurance Company: __________________________________________________________
Agency Name: ___________________________________________________________
Agency Address: __________________________________________________________
Contact Person: __________________________________________________________

H. Trade References (List Four):
1. Name: _________________________________________________________________

Address: ________________________________________________________________
Contact Person: __________________________________________________________
Telephone #: ____________________________________________________________
Email Address: ___________________________________________________________

2. Name: __________________________________________________________________
Address: ________________________________________________________________
Contact Person: __________________________________________________________
Telephone #: ____________________________________________________________
Email Address: ___________________________________________________________

3. Name: __________________________________________________________________
Address: ________________________________________________________________
Contact Person: __________________________________________________________
Telephone #: ____________________________________________________________
Email Address: ___________________________________________________________

4. Name: __________________________________________________________________
Address: ________________________________________________________________
Contact Person: __________________________________________________________
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Telephone #: ____________________________________________________________
Email Address: ___________________________________________________________

I. Have you within the last five years failed to complete a contract?
____ Yes     ____ No

J. Are there any judgements, claims or suits pending or outstanding against you?
____ Yes  ____ No

K. Has any person or entity ever been excluded, suspended, debarred or otherwise declared
ineligible by any agency of government from Bidding to provide services, labor, material or
supplies?

____ Yes____ No

L. If answer to questions I, J, or K is Yes, submit detailed explanation on a separate sheet.

M. List all claims that have been filed by or against your firm due to construction contracts in the last
five years, including arbitration: ___________________________________________

____________________________________________________________________________

N. Financial Statement:
Current Assets$ _________________
Fixed Assets (Depreciated)$ _________________
Other Assets$ _________________

Total Assets$ _________________
Current Liabilities:$ _________________
Long Term Liabilities$ _________________

Total Liabilities$ _________________
Net Worth$ _________________

Date of Latest Balance Sheet: ___________________________________________
Accounting Firm: _____________________________________________________
(Lake County Health Department reserves the right to request a copy of financial statement.)

O. Major Contracts Completed During Last Five Years:

Year Name of Project Architect/Engineer Contract Amount

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

P. Average Annual Billing for Last Five Years: $ ____________________________________

Q. Total Work in Progress and Under Contract: $ ___________________________________
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R. List All Major Work Under Contract:
% Completed Name of Project Architect/Engineer Contract Amount
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

S. List minority and women owned sub-contractor's participation in this project:

Contractor/Supplier Name    Work to be Performed   $ Amount     List MBE, WBE, SBE, DBE
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

T. List the name and construction experience of the proposed superintendent(s) for this project:
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

The undersigned hereby certifies that answers to the foregoing questions and all statements
therein contained are true and correct. Surety, bank, subcontractor, supplier, or any other
persons, firms or corporations with whom we have done business, or who have extended
any credit to us are hereby authorized to furnish you with any information you may request
concerning our organization including, but not limited to, information concerning
performance on previous work or credit standing with any of them. We hereby release any
and all such parties from any legal responsibility whatsoever of having furnished such
information to you.

Name of Organization: _________________________________________________________

By: ___________________________________________________________________________

Title: ____________________________ Date: _______________________________________
END OF SECTION
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CONTRACTOR'S CERTIFICATION OF LEGAL ELIGIBILITY FOR BIDDING

1.01 Bid Number 19133 - Please return this form with all Bid Documents by the date and time
shown on the Procurement & Bidding Requirements Documents.

CONTRACTOR’S CERTIFICATION OF LEGAL ELIGIBILITY FOR BIDDING

____________________________________ as part of its Bid on a Contract for the Project

(Name of Contractor)

as identified in Document 00001, hereby certifies that said Contractor is not barred from bidding on
the aforementioned contract as a result of a violation of either Section 33E-3 (bid rigging) or 33E-4
(bid rotating) of Article 33E of Chapter 38 of the Illinois Revised Statutes.

By: _________________________________
Authorized Agent of Contractor

Subscribed and sworn to before me

This __________ day of ____________________, 2019.

_______________________________________________

Notary Public
END OF SECTION
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SECTION 00 11 18
CERTIFICATE OF COMPLIANCE, ILLINOIS DRUG-FREE WORKPLACE ACT

1.01 Please return this form with all Bid Documents by the date and time shown on the
Procurement & Bidding Requirements Documents.

1.02 CONTRACTOR'S DRUG-FREE WORKPLACE CERTIFICATION

A. Pursuant to Chapter 30, Section 580/1 of the Illinois Compiled Statutes (30 ILCS 580/1) et.  seq.
entitled "Drug Free Workplace Act", the undersigned contractor hereby certifies to Lake County
Health Department & Community Health Center that it will provide a drug-free workplace by:
1. Publishing a statement:

a. Notifying employees that the unlawful manufacture, distribution, dispensation, possession,
or use of a controlled substance, including cannabis, is prohibited in the grantee's of
contractor's workplace.

b. Specifying the actions that will be taken against employees for violations of such prohibition.
c. Notifying the employee that, as a condition of employment on such contract or grant, the

employee will:
1) abide by the terms of the statement; and
2) notify the employer of any criminal drug statute conviction for a violation occurring in the

workplace no later than 5 days after such conviction.
2. Establishing a drug free awareness program to inform employees about:

a. the dangers of drug abuse in the workplace;
b. the grantee's or contractor's policy of maintaining drug free workplace;
c. any available drug counseling, rehabilitation, and employee assistance program; and
d. the penalties that may be imposed upon employees for drug violations.

3. Making it a requirement to give a copy of the statement required by subsection (a) to each
employee engaged in the performance of the contract or grant and to post the statement in a
prominent place in the workplace.

4. Notifying the contracting agency within 10 days after receiving notice under part (B) of
paragraph (3) of subsection (a) from an employee or otherwise receiving actual notice of such
conviction.

5. Imposing a sanction on, or requiring the satisfactory participation in a drug assistance or
rehabilitation program by any employee who is so convicted, as required by Section 5 (30 ILCS
580/5) of the Act.

6. Assisting employees in selecting a course of action in the event drug counseling treatment, and
rehabilitation is required and indicating that a trained referral team in place.

7. Making a good faith effort to continue to maintain a drug free workplace through
implementation of Section 3 of the Drug Free Workplace Act.

B. Failure to abide by this Contractor's Drug Free Workplace Certification shall subject the Contractor
to the penalties set forth in Sections 6, 7 and 8 of the Drug Free Workplace Act.
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C. Notice:  This Contractor's Drug Free Workplace Certification is to be completed by any
corporations, partnerships or other entities with five or more employees at the time of the
contract, or a department, division or unit thereof, directly responsible for the performance
of a contract of $5,000 or more with Lake County Health Department & Community Health
Center.

______________________________
Name of Contractor

By:  ___________________________

Its:  ___________________________

Attest:

By:  ______________________________

Its:  ______________________________

DATED:  __________________________
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2.01 INDIVIDUAL'S DRUG-FREE WORKPLACE CERTIFICATION

A. Pursuant to Chapter 30, Section 580/1 of the Illinois Compiled Statutes (30 ILCS 580/1) et.  seq.
entitled "Drug Free Workplace Act", the undersigned individual hereby certifies to Lake County
Health Department & Community Health Center that the individual will not engage in the unlawful
manufacture, distribution, possesion or use of a controlled substance in the performance of the
contract.

B. Failure to abide by this Contractor's Drug Free Workplace Certification shall subject the individual
to the penalties set forth in Sections 6, 7 and 8 of the Drug Free Workplace Act.

C. Notice:  This Individual's Drug Free Workplace Certification is to be completed by any individual
directly responsible for the performance of a contract of $5,000 or more with Lake County Health
Department & Community Health Center.

_____________________________________
Name of Individual

Signature:  ___________________________

DATED:  _____________________________

END OF SECTION
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SECTION 00 11 19
CERTIFICATE OF COMPLIANCE, ILLINOIS HUMAN RIGHTS ACT

1.01 Bid Number 19133 - Please return this form with all Bid Documents by the date and time
shown on the Procurement & Bidding Requirements Documents.

_______________________________________ hereinafter referred to as "Contractor" hereby
certifies that  said Contractor has a  written sexual harassment policy in place in full
compliance with 775 ILCS 5/2-105(A)(4) including the following information:

1. An acknowledgment of the illegality of sexual harassment.
2. The definition of sexual harassment under State law.
3. A description of sexual harassment, utilizing examples.
4. The contractor's internal complaint process including penalties.
5. The legal recourse, investigative and complaint process available through the Illinois

Department of Human Rights and the Human Rights Commission.
6. Directions on how to contact the Department of the Commission.
7. An acknowledgment of protection of a complaint against retaliation as provided in Section

6-101 of the Human Rights Act.
8. Each contractor must provide a copy of such written policy to the Illinois Department of Human

Rights upon request.

By: ______________________________________
Authorized Agent of Contractor

Subscribed and sworn to before me

this _____ day of _______________, 20____.

_____________________________________

Notary Public

END OF DOCUMENT
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SECTION 00 31 13
PRELIMINARY SCHEDULE

1.01 GENERAL

A. The following represents the preliminary construction schedule for the Work. This schedule is the
current estimate of the Owner to be used for purposes of bidding. All Bidders shall include the
costs of all overtime, double-shift, or so-called "premium" time that may be necessary to meet this
milestone.

1.02 PRELIMINARY SCHEDULE

A. Award of Contract: Anticipated to be the end of August, 2019.

B. Commencement Construction: September 30, 2019.

C. Substantial Completion: February 21, 2020.

END OF DOCUMENT
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SECTION 00 72 00
GENERAL & SUPPLEMENTARY CONDITIONS

1.01 FORM OF GENERAL & SUPPLEMENTARY CONDITIONS

A. The Lake County Health Department & Community Health Center General & Supplementary
Conditions applicable to this contract are attached following this page. (7 Page Attachment).

END OF DOCUMENT
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GENERAL CONTRACT CONDITIONS 
1. Project Administration: 

Project Manager  

Bruce Robbins 

3010 Grand Avenue 

Waukegan, IL 60085 

Phone 847-377-8041 

Fax:     847-360-3656 

Email  hrobbins@lakecountyil.gov 
 

Contracting Authority 

Efren Heredia – Materials Manager 

2400 Belvidere Road – L50 

Waukegan, IL 60085 

Phone 847-377-8591 

Fax 847-984-5991 

Email  EHeredia@lakecountyil.gov 
 

Technical Authority 

Kluber Architects + Engineers 

10 S. Shumway Ave 

Batavia, IL 60510 

Phone 630-406-1213 
 

Notification:  The Contractor must give at least forty-eight (48) hours notice prior to commencing work to each party 

listed herein. 
 

2. Pre-Construction Meeting: 

Pre-construction meetings will be conducted by phases of work, and all contractors associated with those phases of work 

will be required to attend.   
 

3. Contract Performance and Payment Bonds: 

The successful Contractor shall furnish within ten (10) calendar days after being notified of the acceptance of Bid: 

a. A Performance Bond satisfactory to the Health Department, executed by a surety company authorized to do 

business in the State of Illinois, in an amount equal to 100 percent (100%) of the Contract price as security for 

the faithful performance of the Contract; and 
 

b. A Payment Bond satisfactory to the Health Department, executed by a surety company authorized to do business 

in the State of Illinois, for the protection of all persons supplying labor and materials to the Contractor of 

subcontractors for the performance of work provided for in the Contract, in an amount equal to 100 percent 

(100%) of the contract price. 
 

c. Documents required by this Section must be received and approved by the Health Department before a written 

Contract will be issued. 
 

4. Schedules: 

 

The successful Contractor shall furnish the following to the Health Department Purchasing Department: 

a. Submit a projected schedule for work to the Health Department along with executed contract. 
 

b. Contractor shall provide, for the construction phase, a schedule of all subcontractors and suppliers, together with 

their addresses and telephone numbers [Note: Major subcontractors must be those specified in Number “2. List 

Proposed Major Subcontractors for this Project:” of the “Contractor Qualification Form” submitted with the Bid]. 

 

c. Within five (5) business days after award of the contract, Certificates of Insurance and endorsements to comply with 

specified requirements herein. 
 

mailto:EHeredia@lakecountyil.gov
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d. Within ten (10) business days after award of the contract, contract performance and payment bonds. 
 

5. Labor Statutes, Records and Rates: 

The following enclosed documents shall be a part of the Contract Documents for this project: 

a. “Labor Statutes, Records and Rates” 

b. “Prevailing Wages for Construction Trades,” as issued monthly by the Illinois Department of Labor. 
 

6. Purchase Order: 

The Health Department will issue purchase orders for the Work under this Contract.  Reference to the Health 

Department Purchase Order should be noted on all invoices.  No payment will be issued prior to receipt of material 

and/or service. 
 

7. Applications for Payment: 

Applications for Payment shall be submitted to the responsible Owner’s and reviewed by the Technical Authority and 

Project Manager.  Applications for Payment must be submitted no later than the Wednesday of the last week of each 

month.  The Applications for Payment will be reviewed for approval and processing by the following third Wednesday 

of the next month.  Certified Payroll MUST accompany all Applications for Payment, if there is no Certified 

Payroll accompanying the Application for Payment the request will be rejected back to the Contractor(s). 
 

Payments shall be made in the amount of 90% of the estimated value, less any previous payments to the Contractor upon 

approval of the Sworn Statement and receipt of certified payrolls, as per the Prevailing Wage Act, 820 ILCS 130/5. 

Payments shall be made in accordance with the Local Government Prompt Payment Act.   
 

8. Change Orders: 

The Health Department believes that the project is fully defined in the Contract Documents and that Change Orders will 

not be necessary.  However, in the event that a Change Order is required, the Contractor shall review the scope of 

work to be performed under the Contract to suggest alternatives that can be implemented to offset the cost 

increase of any necessary changes without sacrificing the quality and/or scope of the contract specifications.  All 

Change Orders and alternative suggestions must be approved by the Health Department prior to execution. 

• A ten percent (10%) allowance for the combined overhead and profit, including premiums for all bonds and 

insurance, shall be applied to both extras and credits for work performed by the Contractor.  If the changed Work 

is performed by a Subcontractor, no more than ten percent (10%) shall be added to the Subcontractor’s costs for 

overhead and profit, and no more than five percent (5%) shall be added for the Prime Contractor's overhead and 

profit. Further, no more than five percent (5%) shall be added for each intermediate Subcontractor, if any, between 

the Contractor and the Subcontractor performing the changed work. 

• Each written request for a Change Order must be accompanied by written suggestions where costs can be reduced to 

offset the Change Order increase requested or a written certification stating that the Contractor has reviewed the 

work to be performed and cannot identify areas where costs can be reduced.   

• A written Change Order must be issued as per the Health Department’s Purchasing Policies and Procedures noted in 

Article 8 Change Orders and Contract Modifications, prior to commencing any additional Work covered by such 

order.  Work performed without proper authorization shall be the Contractor’s sole risk and expense. 

• If a change affects work covered by unit prices in the Contract, such prices shall be used as the basis for adjustments 

to the Contract sum. 

• In all other cases, adjustments to the Contract sum shall be based on the Contractor’s direct cost, including costs of 

material, labor, equipment and taxes as applicable.  Labor rates shall be itemized on the detailed breakdown 

indicating the trade base wage rate, total fringe benefits, FICA, unemployment compensation insurance and 

workmen’s compensation insurance. 
 

9. Permits, Fees and Notices: 

The Health Department shall secure any permits necessary.  Contractors are not to include permit costs in their bid 

responses. 
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10. Job Meeting: 

Upon commencement of construction, there shall be a regularly scheduled job progress meeting.  Attendees shall include 

all necessary Contractors, Owner’s Representatives and subcontractors as pertinent to the agenda.  The minimum agenda 

for each meeting shall include: 

• Review work progress since the last meeting. 

• Note field observations, problems and decisions. 

• Identify problems that may impede planned progress. 

• Develop corrective measures and procedures to regain schedule. 

• Review submittal schedules, expedite as required to maintain schedule. 

• Owner/owner’s representative shall be responsible for taking minutes of meeting and distribution of them. 

 

11. Substantial Completion: 

 The successful Contractor s shall commence construction work as soon as possible following execution of the contract. 

Work shall be completed at the earliest possible time, but not later than the established construction completion date for 

the individual trade contract. 
 

12. Final Completion: 

a. The Contractor shall have fifteen (15) calendar days from the date of Substantial Completion to complete all work 

and submit to the Health Department a final Application for Payment, including the Certified Payroll. 
 

b. If the Health Department’s inspection discloses any item(s) that is not in accordance with the requirements of the 

Contract Documents, the Contractor shall complete or correct such item(s) within fourteen (14) calendar days after 

receipt of notice from the Health Department. 
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SUPPLEMENTARY GENERAL CONDITIONS  
1. Basic Definitions: 

• The Contract Documents.  Unless otherwise stipulated, the offer made by the Contractor based on this solicitation, 

when accepted by the Health Department, shall constitute the Contract.  This solicitation, including all printed 

Terms and Conditions, the Instructions to Bidders and the Contractor's Bid or Quotation shall be included in the 

Contract Documents.  The Contract Documents shall also consist of the Drawings, Specifications, Addendum, other 

documents listed in this solicitation, and Modifications issued after acceptance by the Health Department.  A 

Modification is (1) a written amendment signed by both parties; (2) a Change Order; (3) a Construction Change 

Directive, or (4) a written order for a minor change in the Work issued by the Architect. 

• "Provide" shall mean: The Work complete, in place, ready for use, including all labor, materials, equipment and 

services. 

• “Owner” shall mean the Lake County Health Department and Community Health Center and/or the designated 

designee. 

• “Contractor” is recognized as a party to the contract(s).  For a single contract, the term, “Contractor”, unless 

otherwise modified, shall mean the contractor to whom the contract has been awarded to perform the work required 

by all drawings and all divisions of the specifications.  For separate contracts, the term “Contractor” shall mean each 

contractor to whom a contract has been awarded to perform the work required by a separate Section or Sections of 

the Divisions of Work 
 

2. Site Inspection, Correlation and Conflict of Contract Documents: 

• Site Inspection: It is understood that the Contractor, before submitting a Bid, has visited the site, has examined the 

nature, location, character, quality and quantities of materials, and local conditions under which the Work is to be 

performed, and correlated personal observations with requirements of the Contract Documents. No allowance will be 

made for the Contractor not being familiar with the existing conditions or requirements of the Contract Documents. 

• Where conflicts exist within or between parts of the Contract Documents, or between the Contract Documents and 

applicable standards, codes, policies, and ordinances, the more stringent, or higher quality requirements shall apply.  

Large scale drawings shall take precedence over small scale drawings; figured dimensions on the drawings over 

scaled dimensions and noted material over graphic representations. 
 

3. Interpretation: 

For brevity, certain phrases in the Contract Documents are understood.  Unless specifically stated as an obligation of the 

Health Department, it is understood to be an obligation of the Contractor.  Where phrases such as: ‘as selected’, ‘as 

directed’, or ‘as approved’ are used, the following phrase ‘by the Health Department or Owner’s Representative, or by 

the Architect/Engineer acting for the Health Department’ is understood.  Where phrases such as ‘or equal’, or ‘approved 

equal’, are use, the following phrase ‘as determined by the Health Department or Owner’s Representative, or the 

Architect/Engineer acting for the Health Department’, is understood. 
 

4. Substitution of Materials: 

After the Contract has been executed, the Health Department and the Architect will consider a formal request for the 

substitution of materials/products in place of those specified.  The request shall include a comparison showing how the 

proposed substitute is similar to the specified and how it is dissimilar.  By making requests for substitutions the 

Contractor: 

• represents that the Contractor has personally investigated the proposed substitute product and determined that it is 

equal or superior in all respects to that specified; and 

• represents that the Contractor will provide the same warranty for the substitution that the Contractor or manufacturer 

would for that specified; and 

• certifies that the cost data presented is complete and includes all related costs under this Contract, and waives all 

claims for additional costs related to the substitution which subsequently become apparent; and 

• will coordinate the installation of the accepted substitute, making such changes as may be required for the Work to be 

completed in all respects. 
 

5. Use of Site: 

The activities in and around the Health Department's Site will continue, without interruption, during the course of this 

Work.  The Contractor must coordinate his Work operations so as to cause the least possible inconvenience to the 
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activities, both inside and outside, of the Site.  Any major work requiring shut downs or disruptions of operations 

must be scheduled at least forty-eight (48) hours in advance.  The Health Department shall be given forty-eight 

hours advance notice of disruptions in power, which must be scheduled during other hours/days and must have 

prior permission from the Health Department.  

 

6. Clean Up: 

All excess material and/or debris must be removed from the site at the end of each work day and must be kept from 

littering the Site; such material must be kept in a confined area.   
 

7. Contract Claims: 

All unresolved claims are to be submitted to the Health Department Purchasing Manager, and resolved in accordance 

with the provisions of Article 9 - Appeals and Remedies - of the Health Department Purchasing Policies and Procedures. 
 

8. Delays and Extensions of Time: 

Pursuant to applicable provisions of the Illinois Criminal Code, the Contract Time may be extended by thirty (30) days 

or more only when the circumstances said to necessitate the change in performance: 

• were not reasonably foreseeable at the time the contract was signed; or 

• were not within the contemplation of the contract as signed; or 

• are in the best interests of the Health Department. 
 

9. Toxic Substances:   

The Contractor shall comply with the Illinois "Toxic Substances Disclosure to Employees Act" for any substance(s) 

produced, used or stored in any manner where the Health Department employees may be exposed.  At least forty-eight 

(48) hours prior to any potential exposure, the Contractor must furnish the Health Department’s Human Resources 

Department, 3010 Grand Avenue, Waukegan, Illinois 60085 with "Material Safety Data Sheets" for any substance 

covered by this Act.  The Human Resources Department may require the Contractor to post signs or placards which 

identify the toxic substance(s) present.  A complete copy of the Act is available from the Purchasing Department upon 

request.  Refer questions concerning compliance with this Act to the Safety and Training Manager, Department of 

Human Resources, (847) 377-2700. 
 

10. Hazardous Materials: 

The Contractor is not responsible for the removal of hazardous materials as part of the scope of this contract.  If, during 

work on this contract, the Contractor is confronted with suspected hazardous materials, the Contractor shall 

immediately stop work and report the condition to the Health Department and/or the Owner’s Representative.  

The Health Department shall be responsible to identify and remedy the hazardous condition.  The Contractor shall be 

responsible to cooperate with the Health Department, and any other Contractor responsible to remedy the hazardous 

situation. Any claim by the Contractor for time lost in the performance of the Work shall be fully compensated for, by 

an extension of time, in an amount equal to the time lost due to such delay, and such time extension shall be the 

Contractor’s sole and exclusive remedy for such delay. 
 

11. Warranty: 

Neither the final payment, nor any provision in the Contract, shall constitute an acceptance of Work not done in accor-

dance with the Contract Documents or relieve the Contractor of liability in respect to any excess warranties or 

responsibility for faulty materials or workmanship.  If, within one (1) year after the date of Substantial Completion of 

the Work or designated portion thereof, or after the date for commencement of warranties, or by terms of an applicable 

special warranty required by the Contract Documents, any of the Work is found to be not in accordance with the 

requirements of the Contract Documents, the Contractor shall correct the Work and pay for any damage to other Work 

or property resulting therefrom within seven (7) business days after receipt of written notice from the Health 

Department.  The period of one (1) year shall be extended with respect to portions of the Work first performed after 

Substantial Completion by the period of time between Substantial Completion and the actual performance of the Work.  

The Health Department shall give notice of observed defects with reasonable promptness after discovery of the 

condition. 
 

12. Security for Warranty: 

The Contractor agrees, previous to the final acceptance of the Work, to furnish a bond to the Health Department in a 

penal sum equal to five percent (5%) of the amount of the contract price, executed by a surety company authorized to do 

business in the State of Illinois. This bond shall be conditions and stipulations of the Warranty clause herein and the 

specifications thereof relating to maintenance and repair, for a period of one (1) year from the date of the final 

acceptance of the work.  In default of the filing of such bond, a sum of money equal to said five percent (5%) may be 
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retained out of any monies due to the Contractor, and be held twelve (12) month s or until the bond above described is 

filed, to secure the provisions of the Warranty clause herein. 

13. Superintendent: 

The Contractor shall give his personal attention to the Work or have at the Site of the Work, at all times, a competent 

foreman, superintendent, or other representative satisfactory to the architect and having authority to act for the 

Contractor.   
 

14. Cutting and Patching: 

Each Contractor shall do all cutting, fitting or patching of his work that may be required to make parts fit together or to 

receive the work of other contractors/subcontractors shown upon, or reasonably implied by, the plans and specifications 

for the completed structure, and shall make good after as may be directed by the architect.  . 
 

15. Health Department’s Right to Do Work: 

If the Contractor defaults or neglects to execute the Work in accordance with the Contract Documents or fails to perform 

any provision of this Contract, the Health Department, after three (3) days' written notice to the Contractor,  may 

without prejudice to any other remedy, make good such deficiencies and may deduct the cost thereof from the payment 

due the Contractor. 
 

16. Conflicts: 

Wherever conflicts occur between trades, it shall be the responsibility of the trades involved to resolve the conflict at no 

additional cost to the Health Department or Architect.  The Contractor shall coordinate all adjustments to the Work.  

Such adjustments shall not be accepted until approved by the Architect. 
 

17. Security: 

The Contractor shall protect work, stored materials and construction equipment from theft and vandalism; protect 

premises from entry by unauthorized persons; and protect Health Department’s operations at Site from theft, vandalism 

or damage from Contractor’s work or employees.  
 

18. Compliance: 

• All Work must comply with drawings, specifications, manufacturer’s specifications and instructions, and the 

standards published by the relevant manufacturers association, and by the referenced authorities. 

• The Health Department may request and pay for an inspection by a representative of the manufacturer or the 

manufacturer’s association to determine if the Work has been performed in accordance with the specified standards.   

• If such inspection determines that the Work does not comply with the specified requirements, immediately remove 

the non-complying items and replace them with items complying with the specified requirements, all at no additional 

cost to the Health Department, and reimburse the Health Department for the cost of the inspection. 

• The Contractor shall at all times observe and comply with all laws, policies, ordinances, regulations and codes of the 

Federal, State, County, other local governments having jurisdiction or authority, and with the Americans with 

Disabilities Act and OSHA regulations. 

• The specifications refer to standards published by authorities and associations such as but not limited to: 

I.D.O.T     P.C.A.  A.S.T.M  N.C.M.A. 

A.C.I.     A.W.I.  A.I.S.C.  A.W.S. 

S.J.I.     S.D.I.  B.I.A.  A.I.S.I. 

B.O.C.A.    N.F.P.A.  U.L.  S.M.A.C.N.A.  

N.E.C.     N.E.M.A.  A.S.H.R.A.E.  A.S.M.E. 

Indiana Limestone Institute, and others 
 

The Health Department may request a representative of one or more of these organizations, or others, to inspect the 

work in accordance with paragraphs above. 
 

19. Safety: 

The Contractor must be familiar with the Manual of Accident Prevention in Construction by the Associated General 

Contractors of America, current edition, and maintain at the Project a copy of said publication and will strictly enforce 

the applicable requirements of same.  Contractor will also state the name of the Contractor’s Safety Engineer who will 

be responsible for enforcing all Safety Requirements. 
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20. Prevailing Wage – Labor Statutes, Records and Rates 

Prevailing wage rate scales paid to all laborers, mechanics and other workmen performing work under this 

Contract shall not be less than the then current prevailing rate for the locality within the State where such labor is 

being performed (Lake County).  Respondents shall fully inform themselves prior to making a proposal on any of 

the work as to any change in the wage rate scales.  Should wage rate scales increase during the life of the Contract, 

the increases shall be considered incidental to and included in the various Contract prices.  The most current Lake 

County Prevailing Wage Schedule shall be prominently posted at the project site by the Contractor. 
 

All Contractors shall familiarize themselves with all provisions of all Acts referred to herein and in addition shall 

make an investigation of labor conditions and all negotiated labor agreements which may exist or are contemplated 

at this time.  Nothing in the Acts referred to herein shall be construed to prohibit the payment of more than the 

prevailing wage scale.  The Contractor will include verbatim or by reference the provisions contained herein in 

every subcontract it awards under which any portion of the Contract obligations are undertaken or assumed, so that 

such provisions will be binding upon such subcontractor.  The Contractor will be liable for compliance with these 

provisions by such subcontractors. 
 

In the employment and use of labor, the Contractor and any subcontractor of the Contractor shall conform to all 

Illinois Constitutional and statutory requirements including, but not limited to, the following: 
 

Equal Employment Opportunity: 

• Illinois Constitution, Article I, Section 17; Illinois Constitution, Article I, Section 18; the Public Works 

Employment Discrimination Act, 775 ILCS 10/1 et. seq.; Illinois Human Rights Act, 775 ILCS 5/1 et. seq.  

• Contractor shall comply with the Equal Employment Opportunity Clause, Illinois Administrative Code, Title 

44, Part 750 (Appendix A), which is incorporated herein by reference. 
 

The Veterans Preference Act -  330 ILCS 55/1 et. seq. 

The Servicemen's Employment Tenure Act -  330 ILCS 60/1 et. seq. 

The Child Labor Law -  as amended, 820 ILCS 205/1 et. seq. 

Illinois Workers on Public Works Act -  30 ILCS 570/1 et. seq., including Public Act 096-0929 signed into law 

on June 16, 2010. 

The Prevailing Wage Act -  820 ILCS 130/1 et seq. 

• The Contractor shall submit to the Health Department by tenth day, monthly with invoices, a certified payroll 

list including all workers, laborers and mechanics employed by the Contractor and each of the subcontractors. 

• The certified payroll records shall include each worker’s name, address, phone number, social security number, 

classification, number of hours worked each day, the hourly wage and starting and ending times each day. 

• Included with the payroll records, the Contractor and each subcontractor shall attest, in writing to the veracity 

and accuracy of the records and that the hourly rate paid is not less than the general prevailing wages required. 

• The Contractor and each subcontractor shall keep or cause to be kept an accurate record of names, occupations 

and actual wages paid to each laborer, workman and mechanic employed by him in connection with the 

Contract.  This record shall be open at all reasonable hours for inspection by any representative of the Health 

Department or the Illinois Department of Labor and must be preserved for four (4) years following completion 

of the Contract. 
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SECTION 01 10 00
SUMMARY

PART 1  GENERAL

1.01 PROJECT

A. Project Name:  BELVIDERE HEALTH CENTER & BELVIDERE HEALTH CENTER ANNEX -
HVAC REPLACEMENT PROJECT.

B. Owner's Name:  Lake County Health Department & Community Health Center.

C. Architect/Engineer's Name:  Kluber Architects + Engineers.

D. The Project consists of upgrades & replacement of mechanical chiller equipment, select fan coil
units and installation of a heat exchanger at the Belvidere Health Center Building and Fan coil
replacement at the Belvidere Health Center Annex Building.  The project also includes: minor
interior building and site demolition, re-roofing, roofing sheet metal, exterior fencing replacement &
miscellaneous metals.  Interior work includes: Acoustical ceiling removal and replacement to
accommodate new fan coil unit installation, minor drywall work, HVAC chiller replacement, HVAC
piping modifications, HVAC pumps, control systems, heat exchanger, piping, select fan coil unit
replacements and electrical work.

1.02 CONTRACT DESCRIPTION

A. Contract Type:  A single prime Contract based on a Stipulated Price as described in Owner's
contracting requirements.

1.03 DESCRIPTION OF ALTERATIONS WORK

A. Scope of demolition and removal work is shown on drawings and specified in Section 02 41 00.

B. Scope of alterations work is shown on drawings.

C. HVAC:  Alter existing system and add new construction, keeping existing in operation.

D. Electrical Power and Lighting:  Alter existing system and add new construction, keeping existing in
operation.

1.04 WORK BY OWNER

A. Owner will supply and install the following:
1. Interior Painting.
2. Incidental Interior Plaster or drywall Patching at Fan Coil replacement locations.

1.05 OWNER OCCUPANCY

A. Owner intends to continue to occupy adjacent portions of the existing building during the entire
construction period.

B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.

C. Schedule the Work to accommodate Owner occupancy.
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1.06 CONTRACTOR USE OF SITE AND PREMISES

A. Construction Operations:  Limited to areas noted on Drawings. 
1. Locate and conduct construction activities in ways that will limit disturbance to site.

B. Arrange use of site and premises to allow:
1. Owner occupancy.
2. Work by Owner.
3. Use of site and premises by the public.

C. Provide access to and from site as required by law and by Owner:
1. Emergency Building Exits During Construction:  Keep all exits required by code open during

construction period; provide temporary exit signs if exit routes are temporarily altered.
2. Do not obstruct roadways, sidewalks, or other public ways without permit.

D. Time Restrictions:
1. Limit conduct of especially noisy exterior work to the hours of 7:00 am - 3:00 pm.

E. Utility Outages and Shutdown:
1. Limit shutdown of utility services to 4 hours at a time, arranged at least 24 hours in advance

with Owner.
2. Prevent accidental disruption of utility services to other facilities.

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

END OF SECTION



PROJECT NO. 18-346-1174
Copyright 2019 by KLUBER, INC.; All Rights Reserved

01 20 00 - 1 SECTION 01 20 00
PRICE AND PAYMENT PROCEDURES

SECTION 01 20 00
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

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

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

C. Change procedures.

D. Correlation of Contractor submittals based on changes.

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

1.02 RELATED REQUIREMENTS

A. Section 00 72 00 - General Conditions: Additional requirements for progress payments, final
payment, changes in the Work.

B. Section 01 21 00 - Allowances:  Payment procedures relating to allowances.

C. Section 01 77 00 - Closeout Procedures:  Final Payment.

1.03 SCHEDULE OF VALUES

A. Form to be used:  AIA Form G703 - Application and Certificate for Payment Continuation Sheet.

B. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit sample to Architect/Engineer for approval.

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

D. Submit Schedule of Values to the Architect/Engineer at earliest possible date, but no later than 14
days prior to first Pay Request Meeting.
1. After review by the Architect/Engineer, revise and resubmit Schedule as directed.

E. Format:  Utilize the Table of Contents of this Project Manual as a format for the listing of the Work.

F. Identify as separate line items on the Schedule the costs for the following items: Bonds, Insurance,
Site Mobilization, Construction Submittals, General Conditions, Overhead And Profit,
Demonstration And Training, and Closeout Submittals.

G. Submit Schedule of Values in sufficient detail for the Architect/Engineer to use in evaluation of
Applications for Payment.
1. Itemize the cost of the Work of:

a. Contractor's own labor forces.
b. Subcontractors.
c. Suppliers of products and equipment.

H. Revise Schedule of Values to list approved Change Orders, with each Application For Payment.
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1.04 APPLICATIONS FOR PROGRESS PAYMENTS

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

B. Form to be used:  AIA G702 Application and Certificate for Payment and AIA G703 - Continuation
Sheet.

C. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit sample to Architect/Engineer for approval.

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

E. For each item, provide a column for listing each of the following:
1. Item number.
2. Description of work.
3. Scheduled of Values.
4. Previous applications.
5. Work in place  and stored materials under this Application.
6. Authorized Change Orders.
7. Total completed  and stored to date of Application.
8. Percentage of completion.
9. Balance to finish.
10.Retainage.

F. Execute certification by signature of authorized officer.

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

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

I. Submit one pencil/draft copy of each Application for Payment the Architect/Engineer at least 7
days prior to the due date for the submission of the Application.

J. Contractor or Architect may schedule a Pay Request Meeting to review the pencil/draft copy of the
Application for agreement with the progress of the Work.

K. After receipt of Architect/Engineer's review comments, submit three final copies, signed and
notarized, of each Application for Payment.

L. Include the following with the application:
1. Transmittal letter as specified for Submittals in Section 01 30 00.
2. Construction progress schedule, revised and current as specified in Section 01 30 00.
3. Contractor's partial waiver of lien in the amount of the Application for Payment as well as

trailing partial waivers of lien for subcontractors and suppliers who were included in the
previous Application for Payment, to the extent of that payment.
a. When an Application shows completion of a subcontractor or supplier item, submit a final or

full waiver for that item.
b. Waivers of lien shall be submitted on forms and executed in a manner acceptable to the

Owner.
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4. Certified payroll records for the Contractor and for all subcontractors and sub-subcontractors
employed on the Project who performed work on the Project during the Payment Period.
a. Contractor shall assemble his and all subcontractor and sub-subcontractor records prior to

submitting each Application for Payment.
b. Contractor shall provide his and all subcontractor and sub-subcontractor records on a

compact disk (CD) as electronic files in Adobe Systems Inc.'s Portable Document Format
(PDF). Do not submit certified payroll records in hardcopy (paper) format.

c. Applications for Payment submitted without certified payroll records, with incomplete
certified payroll records, or with paper copies of certified payroll records will result in
payment being delayed until the Contractor complies fully with the requirements set forth in
the preceding paragraphs.

5. Submit affidavits attesting to products or equipment suitably stored off-site in a bonded
warehouse. Payments for materials stored off-site shall be conditioned upon submission of bills
of sale, applicable insurance, and any other documentation or procedures satisfactory to the
Owner to establish the Owner's title to such materials, or otherwise protect the Owner's
interest.

M. When Architect/Engineer requires substantiating information, submit data justifying dollar amounts
in question.  Provide one copy of data with cover letter for each copy of submittal. Show
application number and date, and line item by number and description.

1.05 MODIFICATION PROCEDURES

A. Submit name of the individual authorized to receive Change Documents and who will be
responsible for informing others in Contractor's employ or subcontractors of changes to the
Contract Documents.

B. For minor changes not involving an adjustment to the Contract Sum or Contract Time,
Architect/Engineer will issue instructions directly to Contractor.

C. For other required changes, Architect/Engineer will issue a Document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. The Document will describe the required changes and will designate method of determining

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

D. For changes for which advance pricing is desired, Architect/Engineer will issue a Document that
includes a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change with a stipulation of any
overtime work required and the period of time during which the requested price will be considered
valid.  Contractor shall prepare and submit a fixed price quotation within 10 days.

E. Contractor may propose a change by submitting a request for change to Architect/Engineer,
describing the proposed change and its full effect on the Work, with a statement describing the
reason for the change, and the effect on the Contract Sum and Contract Time with full
documentation and a statement describing the effect on Work by separate or other contractors. 
Document any requested substitutions in accordance with Section 01 60 00.
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F. Computation of change in contract amount:  As specified in the Agreement and Conditions of the
Contract.
1. For change requested by Architect/Engineer for work falling under a fixed price Contract, the

amount will be based on Contractor's price quotation.
2. For change requested by Contractor, the amount will be based on the Contractor's request for

a Change Order as approved by Architect/Engineer.
3. For pre-determined unit prices and quantities, the amount will based on the fixed unit prices.
4. For change ordered by Architect/Engineer without a quotation from Contractor, the amount will

be determined by Architect/Engineer based on the Contractor's substantiation of costs as
specified for Time and Material work.

G. Substantiation of costs:  Provide full information required for evaluation.
1. On request, provide following data: 

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

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

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

H. Execution of Change Orders:  Architect/Engineer will issue Change Orders for signatures of
parties as provided in the Conditions of the Contract.

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

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

K. Promptly enter changes in Project Record Documents.

1.06 APPLICATION FOR FINAL PAYMENT

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

B. Application for Final Payment will not be considered until the following have been accomplished:
1. All closeout procedures specified in Sections 01 70 00 and 01 77 00.

C. The submittal of Final Waiver of Lien and the acceptance of the final payment by the Contractor
shall be held to be a waiver of any and all claims against the Owner arising from, out of, or in any
connection with the Contract.
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PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 21 00
ALLOWANCES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Contingency allowance.

1.02 RELATED REQUIREMENTS

A. Section 01 20 00 - Price and Payment Procedures:  Additional payment and modification
procedures.

1.03 CONTINGENCY ALLOWANCE

A. Contractor's costs for products, delivery, installation, labor, insurance, payroll, taxes, bonding,
equipment rental, overhead and profit will be included in Change Orders authorizing expenditure of
funds from this Contingency Allowance.

B. Funds will be drawn from the Contingency Allowance only by Change Order.

C. Bond, insurance, overhead and profit fees on Change Orders paid out of Contingency Allowances
will not be permitted.  The Contractor must carry in its Base Bid OH&P costs on Contingency
Allowance funds expenditures.

D. At closeout of Contract, funds remaining in Contingency Allowance will be credited to Owner by
Change Order.

1.04 ALLOWANCES SCHEDULE

A. General Contingency Allowance:  Include the stipulated sum/price of $125,000.00 in your BASE
BID for use upon Owner's instructions.

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

END OF SECTION
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SECTION 01 23 00
ALTERNATES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Description of Alternates.

1.02 ACCEPTANCE OF Alternates

A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's option. 
Accepted Alternates will be identified in the Owner-Contractor Agreement.

B. Coordinate related work and modify surrounding work to integrate the Work of each Alternate.

1.03 SCHEDULE OF Alternates

A. Alternate No. 1 - Furnish and Install additional replacement Fan Coil Units and associated
acoustical ceiling work at AREA 'B' of the Belvidere Health Center as indicated on Sheets A303 &
ME303.

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

END OF SECTION
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General administrative requirements.

B. Preconstruction meeting.

C. Site mobilization meeting.

D. Progress meetings.

E. Construction progress schedule.

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

G. Architect/Engineer-provided CAD files.

H. Requests for Interpretation (RFI) procedures.

I. Submittal procedures.

1.02 RELATED REQUIREMENTS

A. Section 01 70 00 - Execution and Closeout Requirements:  Additional coordination requirements.

B. Section 01 78 00 - Closeout Submittals:  Project record documents; operation and maintenance
data; warranties and bonds.

1.03 REFERENCE STANDARDS

A. AIA G716 - Request for Information; 2004.

1.04 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Conform to requirements of Section 01 70 00 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

B. Make the following types of submittals to Architect/Engineer:
1. Requests for Interpretation (RFI).
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10.Correction Punch List and Final Correction Punch List for Substantial Completion.
11.Closeout submittals.
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1.05 PROJECT COORDINATOR

A. Project Coordinator:  General Contractor.

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

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

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

E. Comply with instructions of the Project Coordinator for use of temporary utilities and construction
facilities.  Responsibility for providing temporary utilities and construction facilities is identified in
Section 01 10 00 - Summary.

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

G. Make the following types of Submittals to Architect/Engineer through the Project Coordinator:
1. Requests for Interpretation.
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10.Correction Punch List and Final Correction Punch List for Substantial Completion.
11.Closeout Submittals.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION

3.01 PRECONSTRUCTION MEETING

A. Architect/Engineer will schedule a meeting after Notice of Award.

B. Attendance required:
1. Owner.
2. Lake County.
3. Architect/Engineer.
4. Contractor.

C. Agenda:
1. Execution of the Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
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4. Submission of list of subcontractors, list of products, schedule of values, and progress
schedule.

5. Designation of personnel representing the parties to Contract and Architect/Engineer.
6. Procedures and processing of field decisions, Submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
7. Scheduling.

D. Record minutes and distribute copies within two days after meeting to participants, with two copies
to Architect/Engineer, Owner, Lake County, participants, and those affected by decisions made.

3.02 PROGRESS MEETINGS

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

B. Make arrangements for meetings, prepare agenda with copies for participants, preside at
meetings.

C. Attendance Required:
1. Contractor.
2. Owner.
3. Lake County.
4. Architect/Engineer.
5. Contractor's superintendent.
6. Major subcontractors.

D. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of Submittals schedule and status of Submittals.
6. Maintenance of progress schedule.
7. Corrective measures to regain projected schedules.
8. Planned progress during succeeding work period.
9. Maintenance of quality and work standards.
10.Effect of proposed changes on progress schedule and coordination.
11.Other business relating to work.

E. Record minutes and distribute copies within  2 days after meeting to participants, with copies to
Architect/Engineer, Owner, Lake County, participants, and those affected by decisions made.

3.03 CONSTRUCTION PROGRESS SCHEDULE

A. Within 7 days after date of the Agreement, submit preliminary schedule.

B. If preliminary schedule requires revision after review, submit revised schedule within 7 days.

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

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

E. Submit updated schedule every 60 days.

3.04 REQUESTS FOR INTERPRETATION (RFI)

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

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

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

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

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

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

b. Do not forward requests which solely require internal coordination between subcontractors.
2. Prepare in a format and with content acceptable to Owner.

a. Use AIA G716 - Request for Information .
3. Combine RFI and its attachments into a single electronic file.  PDF format is preferred.

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

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

a. Approval of submittals (use procedures specified elsewhere in this section).
b. Approval of substitutions (see Section - 01 60 00 - Product Requirements)
c. Changes that entail change in Contract Time and Contract Sum (comply with provisions of

the Conditions of the Contract).
d. Different methods of performing work than those indicated in the Contract Drawings and

Specifications (comply with provisions of the Conditions of the Contract).
3. Improper RFIs:  Requests not prepared in conformance to requirements of this section, and/or

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

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

basis) incurred by the Architect/Engineer, and any of its consultants, due to processing of
such RFIs.
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E. Content:  Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.
1. Official Project name and number, and any additional required identifiers established in

Contract Documents.
2. Owner's, Architect/Engineer's, and Contractor's names.
3. Discrete and consecutive RFI number, and descriptive subject/title.
4. Issue date, and requested reply date.
5. Reference to particular Contract Document(s) requiring additional information/interpretation. 

Identify pertinent drawing and detail number and/or specification section number, title, and
paragraph(s).

6. Annotations:  Field dimensions and/or description of conditions which have engendered the
request.

7. Contractor's suggested resolution:  A written and/or a graphic solution, to scale, is required in
cases where clarification of coordination issues is involved, for example; routing, clearances,
and/or specific locations of work shown diagrammatically in Contract Documents.  If applicable,
state the likely impact of the suggested resolution on Contract Time or the Contract Sum.

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

G. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the project.
1. Indicate current status of every RFI.  Update log promptly and on a regular basis.
2. Note dates of when each request is made, and when a response is received.
3. Highlight items requiring priority or expedited response.
4. Highlight items for which a timely response has not been received to date.
5. Identify and include improper or frivolous RFIs.

H. Review Time:  Architect/Engineer will respond and return RFIs to Contractor within seven calendar
days of receipt.  For the purpose of establishing the start of the mandated response period, RFIs
received after 3:00 PM will be considered as having been received on the following regular
working day.
1. Response period may be shortened or lengthened for specific items, subject to mutual

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

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

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

2. Do not extend applicability of a response to specific item to encompass other similar conditions,
unless specifically so noted in the response.

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

4. Notify Architect/Engineer within seven calendar days if an additional or corrected response is
required by submitting an amended version of the original RFI, identified as specified above.
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3.05 SUBMITTAL SCHEDULE

A. Submit to Architect/Engineer for review a schedule for submittals in tabular format.
1. Submit at the same time as the preliminary schedule.
2. Coordinate with Contractor's construction schedule and schedule of values.
3. Format schedule to allow tracking of status of submittals throughout duration of construction.
4. Arrange information to include scheduled date for initial submittal, specification number and

title, submittal category (for review or for information), description of item of work covered, and
role and name of subcontractor.

5. Account for time required for preparation, review, manufacturing, fabrication and delivery when
establishing submittal delivery and review deadline dates.
a. For assemblies, equipment, systems comprised of multiple components and/or requiring

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

3.06 SUBMITTALS FOR REVIEW

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

B. Submit to Architect/Engineer for review for the limited purpose of checking for conformance with
information given and the design concept expressed in the contract documents.

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

D. After review, provide copies and distribute in accordance with Submittal PROCEDURES article
below and for record documents purposes described in Section 01 78 00 - Closeout Submittals.

3.07 SUBMITTALS FOR INFORMATION

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

B. Submit for Architect/Engineer's knowledge as contract administrator or for Owner.

3.08 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.
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C. When the following are specified in individual sections, submit them at project closeout in
conformance to requirements of Section 01 78 00 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

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

3.09 ARCHITECT/ENGINEER-PROVIDED CAD FILES

A. After the execution of the Contract, Architect/Engineer will provide, free of charge, upon receipt of
a properly completed and signed request utilizing “Electronic Data Transfer Consent Form” at the
end of this Specification Section, CAD files depicting graphic information for the project as follows:
1. Architectural Floor Plans: Column grid, walls, floors, stairs, doors, windows, room numbers,

ceiling grid, mechanical diffusers, plumbing fixtures, sprinkler heads (if depicted in Bid
Documents) and lights.

B. Contractor acknowledges and accepts that the Architectural Floor Plans do not contain structural,
mechanical, electrical, plumbing, fire protection and other building systems information depicted in
the Bidding Documents.  Examples of information not contained in these files include, but are not
limited to, title blocks, keynotes, schedules, mechanical ductwork and equipment, electrical device
symbols, circuit numbers and home runs, plumbing equipment, piping runs and riser diagrams,
and architectural/engineering text or details.  No other CAD files, data or information will be
provided.

C. Only requests from Prime Contractors will be honored.  Subcontractors must obtain the files from
their respective Prime Contractors.

D. In submitting a request, Contractor acknowledges that:
1. Architect/Engineer bears no responsibility for the data or its transmission,
2. Use of the data by the Contractor or his Subcontractors in no way relieves the Contractor of his

obligations under the Contract,
3. Contractor is solely liable for any and all claims arising from any and all products generated by

the Contractor or its Subcontractors employing the data,
4. Contractor and its Subcontractors have a limited, non-exclusive license to use the data solely in

connection with the Work of the Project, and that
5. Architect/Engineer retains all rights, including copyright, to the data.

3.10 NUMBER OF COPIES OF SUBMITTALS

A. Documents for Review:
1. Small Size Sheets:  Not Larger Than 11 x 17 inches.  Submit 2 paper copies, one of which will

be retained by Architect/Engineer. Contractor shall make his own copies from the original
returned by the Architect.
a. Contractor's Option:  In lieu of paper copies indicated above, submit in Adobe PDF

electronic file format via email. Architect will return a reviewed copy in Adobe PDF electronic
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file format via email. Create PDFs at native size and right-side up; illegible files will be
rejected.

2. Large Size Sheets:  Larger Than 11 x17 inches; 36 x 48 inches maximum. Submit 2 paper
copies, one of which will be retained by Architect/Engineer. Electronic file format (PDF or other)
is NOT acceptable. Contractor shall make his own copies from the original returned by the
Architect.

B. Documents for Information:  Submit one copy; either paper or electronic Adobe PDF file format is
acceptable. Submitted documents are for Architect/Engineer's information and reference only, and
will not be reviewed or returned.

C. Samples:  Submit the number specified in individual specification sections; one of which will be
retained by Architect/Engineer.
1. Samples for color/finish selection must be original, physical samples. Paper or electronic copies

of scanned physical original samples are not acceptable.
2. After review, produce duplicates.
3. Retained samples will not be returned to Contractor unless specifically so stated.

3.11 SUBMITTAL PROCEDURES

A. General Requirements:
1. Use a single transmittal for related items.
2. Submit separate packages of submittals for review and submittals for information, when

included in the same specification section.
3. Transmit using approved form.
4. Number each submittal. Prefix the submittal number with the Specification Section number to

which the submittal pertains. For revised submittals use original number and a sequential
alphanumeric suffix. Items submitted without a Specification Section number, or with an
incorrect Specification Section number will delay the review process.

5. Identify:  Project; Contractor; subcontractor or supplier; pertinent drawing and detail number;
and specification section number, article and paragraph, as appropriate on each copy.

6. Correlate submitted items with specified products; clearly indicate the specified product that
corresponds to each submitted item. Submitted items not clearly correlated with specified
items will delay the review process.

7. When options or optional features available for a Product are indicated in a Submittal, and
selections for those options/features are indicated in the Contract Documents, identify on the
Submittal the selection indicated in the Contract Documents. Submittals that fail to identify
specified options or optional features may be returned marked "Rejected" or "Revise
and Resubmit".

8. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of
products required, field dimensions, adjacent construction work, and coordination of information
is in accordance with the requirements of the work and Contract Documents.
a. Submittals from sources other than the Contractor, or without Contractor's transmittal will

not be acknowledged, reviewed, or returned.
9. Deliver each submittal on date noted in submittal schedule, unless an earlier date has been

agreed to by all affected parties, and is of the benefit to the project.
a. Deliver submittals to Architect/Engineer at business address.
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10.Schedule submittals to expedite the Project, and coordinate submission of related items.
a. For each submittal for review, allow 15 days excluding delivery time to and from the

Contractor.
b. For sequential reviews involving Architect/Engineer's consultants, Owner, or another

affected party, allow an additional 7 days.
11.Clearly identify variations from the Contract Documents. Regardless of the type of variation,

Contractor is solely responsible for errors in the field or performance issues that arise from
Submittal variations from the requirements of the Contract Documents if those variations were
not expressly noted to specifically identify for and describe to the reviewer the nature of the
variation from the Contract Documents.

12.Provide space for Contractor's review stamp and a 4 inch x 3 inch clear space for
Architect/Engineer's review stamp.

13.Promptly return submittals marked "Rejected" or "Revise and Resubmit" to originating
subcontractor supplier, and faithfully ensure the prompt resubmittal of the correct or revised
information.

14.When revised for resubmission, identify all changes made since previous submission. Use
clouds, highlights or other means acceptable to Architect/Engineer. Resubmittals that do not
clearly identify all changes may be delayed and/or returned to the Contractor
unreviewed.

15.Contractor is entitled to one (1) resubmittal of each Submittal For Review or Submittal For
Project Closeout rejected by Architect/Engineer or returned by Architect/Engineer for further
action. Thereafter, Contractor shall pay the cost of all further Architect/Engineer reviews of any
Submittal For Review or Submittal for Project Closeout, at a rate of $200.00/hour. Cost of such
further reviews will be deducted from the Contract Sum by Change Order.

16.Promptly distribute and coordinate the requirements of reviewed submittals with affected
parties. Instruct parties to promptly report inability to comply with requirements.

17.Incomplete submittals will not be reviewed, unless they are partial submittals for distinct
portion(s) of the work, and have received prior approval for their use.

18.Submittals not requested will be returned "Not Reviewed".

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

C. Shop Drawing Procedures:
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting the

Contract Documents and coordinating related work.
2. Use of reproductions of the Contract Documents in digital data form to create shop drawings is

only permitted as defined above in Article 3.10.
3. Generic, non-project-specific information submitted as shop drawings do not meet the

requirements for shop drawings.

D. Samples Procedures:
1. Transmit related items together as single package.
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2. When relevant, identify each item to allow review for applicability in relation to shop drawings
showing installation locations.

E. Submittal reviews may be delayed and/or Submittals may be returned marked "Rejected" or
"Revise and Resubmit" for any of the following reasons:
1. Submittals submitted outside the scheduled dates of the Submittal Schedule.
2. Submittals are incomplete or are missing information.
3. Submittals are not submitted in accordance with procedures outlined in this Section, including,

but not limited to:
a. Specification Section number not indicated on submittal or transmittal.
b. Contractor's review stamp missing.
c. Submitted items not correlated with specified products.
d. Re-submitted items not clearly identifying changes.

3.12 SUBMITTAL REVIEW

A. Submittals for Review:  Architect/Engineer will review each submittal, and approve, or take other
appropriate action.

B. Submittals for Information:  Architect/Engineer will not acknowledge receipt, and take no other
action.

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

Review cover sheet.

D. Architect/Engineer's and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:

a. "No Exception Taken", or language with same legal meaning.
1) Resubmission is not required or requested.
2) Resubmitted items will not be acknowledged.

b. "Make Corrections Noted", or language with same legal meaning.
1) Resubmission is not required or requested.
2) Resubmitted items may be returned marked "Not Requested, Not Reviewed'.

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

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

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

c. "Submit Specified Item".
1) Submit item complying with requirements of Contract Documents.

END OF SECTION
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PART 1   GENERAL

1.01 SECTION INCLUDES

A. General.

B. Definitions.

C. Quality Assurance.

D. Regulatory Requirements.

1.02 RELATED SECTIONS

A. Section 01 10 00 - Summary.

B. Section 01 42 00 - References.

1.03 GENERAL

A. Comply with all applicable laws, rules, regulations, codes and ordinances.

B. If the Contractor observes that the Contract Documents may be at variance with specified codes,
notify the Architect/Engineer immediately. Architect/Engineer shall issue all changes in accordance
with the General Conditions.

C. It shall not be the Contractor's primary responsibility to make certain that the Contract Documents
are in accordance with all applicable laws, rules and regulations, however, when the Contractor
performs work knowing or having reason to know that the work in question is contrary to applicable
laws, rules, and regulations, and fails to notify the Architect/Engineer, the Contractor shall pay all
costs arising therefrom.

1.04 DEFINITIONS

A. Definitions:
1. Codes:  Codes are statutory requirements, rules or regulations of governmental entities.
2. Standards:  Standards are requirements that have been established as accepted criteria, set

general consent.

1.05 QUALITY ASSURANCE

A. The Architect/Engineer has designed the project to applicable code requirements and has copies
of said codes available for the Contractor's inspection.

B. The Contractor shall:
1. Ensure that copies of codes and standards referenced herein or specified in individual

specifications sections are available to Contractor's personnel, agents, and Sub-Contractors.
2. Ensure that Contractor's personnel, agents, and Sub-Contractors are familiar with the

workmanship and requirements of applicable codes and standards.
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1.06 REGULATORY REQUIREMENTS

A. Source and Requirements:  Verify amendments with local code officials.
1. Local code requirements:

a. ICC International Building Code, 2012 Edition, with local amendments.
b. ICC International Mechanical Code, 2012 Edition, with local amendments.
c. ICC International Fire Code, 2012 Edition, with local amendments.
d. ICC International Property Maintenance Code, 202012 Edition, with local amendments.
e. National Electrical Code, 2011 Edition, local amendments.
f. Waukegan, Illinois - Code of Ordinances.

2. State code requirements:
a. Capital Development Board (CDB):  Illinois Accessibility Code, Latest Edition.
b. Illinois Department of Labor (IDOL):  Safety Glazing Materials Act - Illinois Revised Statutes,

chap. 111 1/2, paragraph 3101, et seq.
c. Illinois Department of Public Health (IDPH):

1) Illinois Plumbing Code, 2004 Edition (Illinois Administrative Code, Title 77, Chapter I,
Subchapter r, Part 890).

d. International Energy Conservation Code, 2015 edition.
e. Illinois Environmental Protection Agency (IEPA):

1) Air-Pollution Standards.
2) Noise Pollution Standards.
3) Water Pollution Standards.
4) Public Water Supplies.
5) Solid Waste Standards.
6) Illinois Recommended Standards for Sewage Works (Illinois Administrative Code, Title

35, Subtitle C, Chapter II, Part 370).
f. Illinois State Fire Marshal (OSFM):

1) Boiler & Pressure Vessel Safety Code (Illinois Administrative Code, Title 44, Chapter I,
Part 120).

2) Illinois Rules & Regulations for Fire Prevention & Safety (as amended).
3) Gasoline and Volatile Oils (Illinois Revised Statutes, chap. 17 1/2, paragraph 31, et

seq.).
3. Federal Requirements:

a. Department of Justice (DOJ): 2010 ADA Standards for Accessible Design.
b. The Joint Commission (TJC): 2015 Accreditation Standards.

4. Information and Requirements for Utility Services:  Local utility companies.

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

END OF SECTION
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SECTION 01 42 00
REFERENCES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Drawing symbols, abbreviations and acronyms.

B. Definitions of terms used throughout the Contract Documents.

C. Explanation of specification format and content.

D. Requirements relating to referenced standards.

E. Applicability of referenced standards.

F. List of industry organizations and certain of their respective documents.

1.02 DRAWING SYMBOLS AND CONVENTIONS

A. Abbreviations and graphic symbols are defined on the General Notes, Symbols & Abbreviations
sheet of the drawings.

B. Generally, symbols used on the mechanical and electrical drawings conform to those
recommended by ASHRAE, though, where appropriate, these symbols are supplemented by more
specific symbols as recommended by ASME, ASPE, or the IEEE.

1.03 DEFINITIONS

A. Where the terms "indicated", "noted", "scheduled", "shown", or "specified" are used it is to help
locate the reference; no limitation on location is intended except as specifically noted.

B. Where the terms "directed", "requested", "authorized", "approved", are used  as in "directed by the
Architect/Engineer", no implied meaning shall be construed to extend the Architect/Engineer's
responsibilities into the Contractor's purview of construction supervision.

C. Where the term "approved" is used in conjunction with the Architect/Engineer's action on
submittals, requests or applications it is limited to the duties of the Architect/Engineer as described
in the Agreement, and the General and Supplemental Conditions of the Contract. Such use of the
term "approval" shall not limit or release the Contractor from his responsibility to fulfill Contract
requirements.

D. Where the term "regulations" is used it means all applicable statutes, laws, ordinances, and orders
issued by authorities having jurisdiction, as well as construction industry standards, rules, or
conventions that address performance of the Work.

E. Where the term "furnish" is used it means supply, deliver, and unload to the construction site ready
for assembly and incorporation into the Work.

F. Where the term "install" is used it is meant to describe operations at the job site to include
unloading, assembling, placing, anchoring, finishing, protecting, cleaning and all other similar
operations required to fully incorporate an item into the Work.

G. Where the term “provide” is used it means “furnish and install” as defined above.
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H. The "Project Site" is the space available to the Contractor for performance of construction
activities. The Project Site may be for the exclusive use of the Contractor and his activities or may
be used in conjunction with others with others performing other construction or related activities on
the Project. The Extent of the Project Site is indicated on the drawings.

1.04 SPECIFICATION FORMAT AND CONTENT

A. These Specifications are based on the Construction Specification Institute's 49 Division format and
numbering system.

B. Language used in the Specifications and other Contract Documents is an abbreviated type.
Implied words and meanings will appropriately interpreted.

C. Requirements expressed in imperative and streamlined language are to be performed by the
Contractor. At certain locations in the text, subjective language may be used to describe
responsibilities  that must be fulfilled indirectly by the Contractor or others.
1. Whenever a colon (:) us used within a sentence or phrase, it shall be construed to mean the

words "shall be".

D. Use of certain terms such as "carpentry" is not intended to imply that certain activities must be
performed by accredited or unionized individuals of a corresponding generic name. The
Specifications do, however, require that certain construction activities shall be performed by
specialists who are recognized experts in the operations to be performed. Specialists shall be used
for said activities, however the final responsibility for fulfilling the requirements of the Contract
remains the Contractor's.

1.05 QUALITY ASSURANCE

A. For products or workmanship specified by reference to a document or documents not included in
the Project Manual, also referred to as reference standards, comply with requirements of the
standard, except when more rigid requirements are specified or are required by applicable codes.

B. Conform to reference standard of date of issue specified in this section, except where a specific
date is established by applicable code.

C. Obtain copies of standards when required by the Contract Documents.

D. Maintain copy at project site during submittals, planning, and progress of the specific work, until
Substantial Completion.

E. Should specified reference standards conflict with Contract Documents, request clarification from
the Architect/Engineer before proceeding.

F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor those
of the Architect/Engineer shall be altered by the Contract Documents by mention or inference
otherwise in any reference document.

1.06 APPLICABILITY OF INDUSTRY STANDARDS

A. Construction industry standards shall have the same force  and effect as if bound or copied
directly in the Contract Documents, except where more stringent requirements are specified. All
such applicable standards are made a part of the Contract Documents by reference.
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1. Where compliance with two or more standards are referenced and conflicting requirements for
quality or quantities occur, comply with the more stringent requirements. Refer questions
regarding apparently conflicting standards to the Architect for a decision before proceeding.

2. The standard of quality or quantity levels specified, shown, or referenced shall be the minimum
to be provided or performed. Refer questions regarding standards of minimum quality or
quantity to the Architect before proceeding.

1.07 CONSTRUCTION INDUSTRY ORGANIZATIONS AND DOCUMENTS

A. AABC -- ASSOCIATED AIR BALANCE COUNCIL

B. AAMA -- AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION

C. ACI -- AMERICAN CONCRETE INSTITUTE INTERNATIONAL

D. AGA -- AMERICAN GALVANIZERS ASSOCIATION, INC.

E. AGA -- AMERICAN GAS ASSOCIATION

F. AGC -- ASSOCIATED GENERAL CONTRACTORS OF AMERICA

G. AIHA -- AMERICAN INDUSTRIAL HYGIENE ASSOCIATION

H. AISC -- AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC.

I. AMCA -- AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL, INC.

J. ANSI -- AMERICAN NATIONAL STANDARDS INSTITUTE

K. ARI -- AIR-CONDITIONING AND REFRIGERATION INSTITUTE

L. ASA -- ACOUSTICAL SOCIETY OF AMERICA

M. ASHRAE -- AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS, INC.

N. ASTM -- AMERICAN SOCIETY FOR TESTING AND MATERIALS

O. AWS -- AMERICAN WELDING SOCIETY

P. AWWA -- AMERICAN WATER WORKS ASSOCIATION

Q. CDA -- COPPER DEVELOPMENT ASSOCIATION, INC.

R. CISCA -- CEILINGS & INTERIOR SYSTEMS CONSTRUCTION ASSOCIATION

S. CLFMI -- CHAIN LINK FENCE MANUFACTURERS INSTITUTE

T. CPSC -- CONSUMER PRODUCTS SAFETY COMMISSION

U. CTI -- COOLING TECHNOLOGY INSTITUTE

V. EIA -- ELECTRONIC INDUSTRIES ASSOCIATION

W. ESD -- ELECTROSTATIC DISCHARGE ASSOCIATION

X. ETL -- ETL TESTING LABORATORY
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Y. GA -- GYPSUM ASSOCIATION

Z. HI -- THE HYDRONICS INSTITUTE

AA. IAPMO -- INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANICAL OFFICIALS

AB. ICBO-ES -- ICBO EVALUATION SERVICE, INC.

AC. ICC -- INTERNATIONAL CODE COUNCIL, INC.

AD. IEEE -- INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS

AE. IESNA -- ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA

AF. ISO -- INTERNATIONAL STANDARDS ORGANIZATION

AG. ITS -- INTERTEK TESTING SERVICES NA, INC.

AH. MICA -- MIDWEST INSULATION CONTRACTORS ASSOCIATION

AI. MPI -- MASTER PAINTERS INSTITUTE (MASTER PAINTERS AND DECORATORS
ASSOCIATION)

AJ.MSS -- MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY, INC.

AK. NAAMM -- THE NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS

AL. NCWPB -- NATIONAL CERTIFIED PIPE WELDING BUREAU

AM. NEBB -- NATIONAL ENVIRONMENTAL BALANCING BUREAU

AN. NECA -- NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION

AO. NEMA -- NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION

AP. NFPA -- NATIONAL FIRE PROTECTION ASSOCIATION

AQ. NGA -- NATIONAL GAS ASSOCIATION

AR. NRCA -- NATIONAL ROOFING CONTRACTORS ASSOCIATION

AS. PDCA -- PAINTING AND DECORATING CONTRACTORS OF AMERICA

AT. PDI -- PLUMBING AND DRAINAGE INSTITUTE

AU. PPI -- PLASTICS PIPE INSTITUTE

AV. SMA -- STUCCO MANUFACTURERS ASSOCIATION, INC.

AW. SMACNA -- SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL
ASSOCIATION, INC.

AX. SPRI -- SINGLE PLY ROOFING INSTITUTE

AY. SSPC -- THE SOCIETY FOR PROTECTIVE COATINGS

AZ. SWRI -- SEALANT, WATERPROOFING AND RESTORATION INSTITUTE
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BA. UL -- UNDERWRITERS LABORATORIES INC.

BB. USG -- UNITED STATES GYPSUM
1. USG (HB) - Gypsum Construction Handbook; Seventh Edition.

BC. USGBC -- U. S. GREEN BUILDING COUNCIL

BD. WRCLA - WESTERN RED CEDAR LUMBER ASSOCIATION

BE. WWPA -- WESTERN WOOD PRODUCTS ASSOCIATION

1.08 UNITED STATES GOVERNMENT AND RELATED AGENCIES/DOCUMENTS

A. CFR -- CODE OF FEDERAL REGULATIONS

B. CPSC -- CONSUMER PRODUCTS SAFETY COMMISSION

C. EPA -- ENVIRONMENTAL PROTECTION AGENCY

D. FS -- FEDERAL SPECIFICATIONS AND STANDARDS (General Services Administration)

E. GSA -- U.S. GENERAL SERVICES ADMINISTRATION

F. TJC - THE JOINT COMMISSION

G. USGS -- UNITED STATES GEOLOGICAL SURVEY

1.09 STATE GOVERNMENT AND RELATED AGENCIES/DOCUMENTS

A. CDB -- ILLINOIS CAPITAL DEVELOPMENT BOARD

B. DOJ - DEPARTMENT OF JUSTICE

C. IDOL -- ILLINOIS DEPARTMENT OF LABOR

D. IDPH -- ILLINOIS DEPARTMENT OF PUBLIC HEALTH

E. IEPA -- ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

F. OSFM -- OFFICE OF THE ILLINOIS STATE FIRE MARSHAL.

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

END OF SECTION
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary telecommunications services.

B. Temporary sanitary facilities.

C. Temporary Controls:  Barriers and enclosures.

D. Security requirements.

E. Vehicular access and parking.

F. Waste removal facilities and services.

G. Field offices.

1.02 RELATED REQUIREMENTS

A. Section 01 51 00 - Temporary Utilities.

B. Section 01 74 19 - Waste Management: Additional waste removal requirements.

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

B. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission
Loss of Building Partitions and Elements; 2009.

1.04 TEMPORARY UTILITIES - See Section 01 51 00

1.05 TELECOMMUNICATIONS SERVICES

A. Provide, maintain, and pay for telecommunications services to field office at time of project
mobilization.

B. Provide equivalent equipment and connections for Owner's field office.

C. Telecommunications services shall include:
1. One (1) mobile cellular telephone for each of Contractor's and any Subcontractor's field

personnel.
2. Windows-based personal computer dedicated to project telecommunications, with necessary

software and laser printer.
3. Telephone Land Lines:  One line, minimum; one handset per line.
4. Internet Connections:  Minimum of one; DSL modem or faster.
5. Email:  Account/address reserved for project use.

1.06 TEMPORARY SANITARY FACILITIES

A. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.
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B. Use of existing facilities is permitted.

C. Maintain daily in clean and sanitary condition.

D. At end of construction, return facilities to same or better condition as originally found.

1.07 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Provide barricades and covered walkways required by governing authorities for public
rights-of-way.

C. Provide protection for plants designated to remain.  Replace damaged plants.

D. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.

1.08 EXTERIOR ENCLOSURES

A. Provide temporary weather tight closure of exterior openings to accommodate acceptable working
conditions and protection for Products, to allow for temporary heating and maintenance of required
ambient temperatures identified in individual specification sections, and to prevent entry of
unauthorized persons.  Provide access doors with self-closing hardware and locks.

1.09 INTERIOR ENCLOSURES

A. Provide temporary partitions to separate work areas from Owner-occupied areas, to prevent
penetration of dust and moisture into Owner-occupied areas, and to prevent damage to existing
materials and equipment.

B. Construction:  Framing and reinforced polyethylene sheet materials with closed joints and sealed
edges at intersections with existing surfaces:

1.10 SECURITY 

A. Provide security and facilities to protect Work,  and Owner's operations from unauthorized entry,
vandalism, or theft.

B. Coordinate with Owner's security program.

1.11 VEHICULAR ACCESS AND PARKING

A. Comply with regulations relating to use of streets and sidewalks, access to emergency facilities,
and access for emergency vehicles.

B. Coordinate access and haul routes with governing authorities and Owner.

C. Provide and maintain access to fire hydrants, free of obstructions.

D. Provide means of removing mud from vehicle wheels before entering streets.

E. Existing on-site roads may be used for construction traffic.
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F. Existing parking areas may be used for construction parking.

1.12 WASTE REMOVAL

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Provide waste removal facilities and services as required to maintain the site in clean and orderly
condition.

C. Provide containers with lids.  Remove trash from site periodically.

D. If materials to be recycled or re-used on the project must be stored on-site, provide suitable
non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

E. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers with
lids.

1.13 FIELD OFFICES

A. Office:  Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped
with sturdy furniture, drawing rack, and drawing display table.

B. The existing building can be used as a field office in a location as designated by Owner.  A
construction trailer will not be allowed on the site.

C. Provide space for Project meetings, with table and chairs to accommodate 6 persons.

1.14 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial Completion
inspection.

B. Remove underground installations to a minimum depth of 2 feet.  Grade site as indicated.

C. Clean and repair damage caused by installation or use of temporary work.

D. Restore existing facilities used during construction to original condition.

E. Restore new permanent facilities used during construction to specified condition.

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

END OF SECTION
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SECTION 01 51 00
TEMPORARY UTILITIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary Utilities:  Electricity, lighting, heat, ventilation, and water.

1.02 RELATED REQUIREMENTS

A. Section 01 50 00 - Temporary Facilities and Controls:
1. Temporary telecommunications services for administrative purposes.
2. Temporary sanitary facilities required by law.

1.03 REFERENCE STANDARDS

A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.

1.04 TEMPORARY ELECTRICITY

A. Cost:  By Owner.

B. Connect to Owner's existing power service.
1. Do not disrupt Owner's need for continuous service.
2. Exercise measures to conserve energy.

C. Provide temporary electric feeder from existing building electrical service at location as directed.

D. Furnish, install, maintain during the Work, and remove temporary electric service.
1. Power Service Characteristics:  208 volt, 100 ampere, three phase, four wire.

E. Complement existing power service capacity and characteristics as required.

F. Provide power outlets for construction operations, with branch wiring and distribution boxes
located as required.  Provide flexible power cords as required.

G. Provide main service disconnect and over-current protection at convenient location and meter.

H. Permanent convenience receptacles may not be utilized during construction.

I. Provide adequate distribution equipment, wiring, and outlets to provide single phase branch
circuits for power and lighting.

1.05 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES

A. Provide and maintain LED, compact fluorescent, or high-intensity discharge lighting as suitable for
the application for construction operations in accordance with requirements of 29 CFR 1926 and
authorities having jurisdiction.

B. Provide and maintain 1 watt/sq ft  lighting to exterior staging and storage areas after dark for
security purposes.

C. Provide and maintain 0.25 watt/sq ft H.I.D. lighting to interior work areas after dark for security
purposes.
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D. Provide branch wiring from power source to distribution boxes with lighting conductors, pigtails,
and lamps as required.

E. Maintain lighting and provide routine repairs.

F. Permanent building lighting may be utilized during construction.

1.06 TEMPORARY HEATING

A. Cost of Energy:  By Owner.

B. Provide heating devices and heat as needed to maintain specified conditions for construction
operations.

C. Maintain minimum ambient temperature of 55 degrees F in areas where construction is in
progress, unless indicated otherwise in specifications.

D. Owner's existing heat plant may be used.
1. Exercise measures to conserve energy.
2. Enclose building prior to activating temporary heat.

E. Prior to operation of permanent equipment for temporary heating purposes, verify that installation
is approved for operation, equipment is lubricated and filters are in place.  Provide and pay for
operation, maintenance, and regular replacement of filters and worn or consumed parts.

F. Furnish and install temporary filters and plastic over any and all active outlets in areas scheduled
to received drywall work to protect active systems from contaminating operating equipment or
adjacent occupied spaces.  Remove temporary filters or plastic after new construction is
substantially complete.

1.07 TEMPORARY COOLING

A. Cost of Energy:  By Owner.

B. Provide cooling devices and cooling as needed to maintain specified conditions for construction
operations.

C. Maintain maximum ambient temperature of 80 degrees F in areas where construction is in
progress, unless indicated otherwise in specifications.

D. Owner's existing cooling plant may be used.
1. Exercise measures to conserve energy.
2. Enclose building prior to activating temporary cooling.

E. Prior to operation of permanent equipment for temporary cooling purposes, verify that installation
is approved for operation, equipment is lubricated and filters are in place.  Provide and pay for
operation, maintenance, and regular replacement of filters and worn or consumed parts.

F. Furnish and install temporary filters and plastic over any and all active outlets in areas scheduled
to received drywall work to protect active systems from contaminating operating equipment or
adjacent occupied spaces.  Remove temporary filters or plastic after new construction is
substantially complete.
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1.08 TEMPORARY VENTILATION

A. Remove temporary filters or plastic after new constructions are substantially complete.
Ventilate enclosed areas to achieve curing of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors and gasses.

B. Provide suitable ventilation for installation and curing of materials, to meet health regulations for
safe working environment, to protect work and products.

C. Utilize existing ventilation equipment.  Extend and supplement equipment with temporary fan units
as required to maintain clean air for construction operations.  Furnish and install temporary filters
and plastic over any and all active outlets in areas scheduled to received drywall work to protect
active systems from contaminating operating equipment or adjacent occupied spaces.  Remove
temporary filters or plastic after new construction is substantially complete.

1.09 TEMPORARY WATER SERVICE

A. Cost of Water Used:  By Owner.

B. Provide and maintain suitable quality water service for construction operations at time of project
mobilization. Maintain until permanent water service is established.

C. Extend branch piping with outlets located so water is available by hoses with threaded
connections.  

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

END OF SECTION
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SECTION 01 60 00
PRODUCT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General product requirements.

B. Re-use of existing products.

C. Transportation, handling, storage and protection.

D. Product option requirements.

E. Substitution limitations.

F. Procedures for Owner-supplied products.

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

1.02 RELATED REQUIREMENTS

A. Section 01 10 00 - Summary:  Identification of Owner-supplied products.

B. Section 01 74 19 - Construction Waste Management and Disposal:  Waste disposal requirements
potentially affecting product selection, packaging and substitutions.

1.03 SUBMITTALS

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

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

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

standard colors, textures, and patterns.

PART 2  PRODUCTS

2.01 EXISTING PRODUCTS

A. Do not use materials and equipment removed from existing premises unless specifically required
or permitted by Contract Documents.

B. Unforeseen historic items encountered remain the property of the Owner; notify Owner promptly
upon discovery; protect, remove, handle, and store as directed by Owner.

C. Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the Owner,
become the property of the Contractor; remove from site.
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2.02 NEW PRODUCTS

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

B. Designed, manufactured, and tested in accordance with industry standards.

C. Where all other criteria are met, Contractor shall give preference to products that:
1. Are extracted, harvested, and/or manufactured closer to the location of the project.
2. Have longer documented life span under normal use.
3. Result in less construction waste.
4. Are made of recycled materials.
5. Have a published Environmental Product Declaration (EPD).
6. Have a published Health Product Declaration (HPD).
7. Have a published GreenScreen Chemical Hazard Analysis.
8. Have a published Manufacturer's Inventory of Chemical Content.

2.03 PRODUCT OPTIONS

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

B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the
manufacturers named and meeting specifications, no options or substitutions allowed.

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

2.04 MAINTENANCE MATERIALS

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

B. Deliver to Project site and place in location directed by Owner's representative; obtain Owner's
signature on receipt for delivery prior to final payment. Submit signed receipts with Closeout
Submittals.

PART 3  EXECUTION

3.01 SUBSTITUTION LIMITATIONS

A. Substitutions Prior To Bid Opening:  Architect/Engineer will consider a written request for
substitution provided that such request is received at least seven (7) days prior to the Bid opening
date. Requests received after that time will not be considered.
1. Only Substitution Requests from Bidders will be considered.
2. If a request is approved, the Architect/Engineer will issue and appropriate addendum not less

than three (3) days prior to the Bid opening date.

B. Substitutions After Notice of Award:  Architect/Engineer will consider a request for substitution only
from the Contractor and only under one or more of the following conditions:
1. Substitution is required for compliance with final interpretation of code requirements or

insurance regulations.
2. Specified product is not available through no fault of the Contractor.
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3. Specified product is not compatible with other specified materials/equipment.
4. Manufacturer will not certify or warranty specified product as required.

C. Document each request utilizing Substitution Request Form following this section with complete
data substantiating compliance of proposed substitution with Contract Documents. Incomplete
requests will not be considered. Submit a separate Substitution Request Form and accompanying
documentation for each proposed substitution.

D. Provide the following minimum documentation with each Substitution Request Form:
1. Product identification, manufacturer, product data including dimensions and weight,

performance and installation instructions.
2. Side-by-side itemized comparison of proposed substitution with specified product.
3. Coordination information including other modifications required as a result of proposed

substitution.
4. Cost information including the effect of the proposed substitution on the Contract Sum.

E. Sign and date the Substitution Request Form.

F. A request for substitution constitutes a representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality level of

the specified product.
2. Agrees to provide the same warranty for the substitution as for the specified product.
3. Agrees to coordinate installation and make changes to other Work that may be required for the

Work to be complete with no additional cost to Owner.
4. Waives claims for additional costs or time extension that may subsequently become apparent.
5. Agrees to reimburse Owner and Architect/Engineer for review or redesign services associated

with re-approval by authorities having jurisdiction over the Project.

G. Architect/Engineer will notify submitter in writing of decision to accept or reject request.

H. Substitutions of products or product characteristics/components/options/accessories will not be
considered when they are indicated or implied on Contractor's submittals, without separate written
request, or when acceptance will require revision to the Contract Documents, whether rejection of
said substitutions is expressly identified by Architect/Engineer on Contractor's submittals or not.

3.02 OWNER-SUPPLIED PRODUCTS

A. See Section 01 10 00 - Summary for identification of Owner-supplied products.

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

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

C. Contractor's Responsibilities:
1. Review Owner reviewed shop drawings, product data, and samples.
2. Receive and unload products at site; inspect for completeness or damage jointly with Owner.



PROJECT NO. 18-346-1174
Copyright 2019 by KLUBER, INC.; All Rights Reserved

01 60 00 - 4 SECTION 01 60 00
PRODUCT REQUIREMENTS

3. Handle, store, install and finish products.
4. Repair or replace items damaged after receipt.
5. Make final connections to Owner-provided equipment, and test equipment.

3.03 TRANSPORTATION AND HANDLING

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

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

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

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

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

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

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

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

3.04 STORAGE AND PROTECTION

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

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

C. Store with seals and labels intact and legible.

D. Arrange storage of materials and products to allow for visual inspection for the purpose of
determination of quantities, amounts, and unit counts.

E. Store sensitive products in weather tight, climate controlled, enclosures in an environment
favorable to product.

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

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

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

I. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to
prevent condensation and degradation of products.
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J. Prevent contact with material that may cause corrosion, discoloration, or staining.

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

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

END OF SECTION
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SUBSTITUTION REQUEST FORM 

 
PROJECT: BELVIDERE HEALTH CENTER & BELVIDERE HEALTH CENTER ANNEX – HVAC REPLACEMENT 
 
SPECIFIED ITEM:   
  
 _________________ _____ _________ ________________________________________________ 
 Specification Section Page Paragraph Description 
 
The undersigned requests consideration of the following: 
 
PROPOSED SUBSTITUTION:   
 
  
 
Attached data includes project description, specifications, drawings, photographs, performance and test data 
adequate for evaluation of the request; applicable portions of the data are clearly identified. 
 
Attached data also includes a description of changes to the Contract Documents which the proposed substitution will 
require for its proper installation. 
 
The undersigned certifies that the following paragraphs, unless modified by attachments, are correct: 
 

1. The proposed substitution does not affect dimensions shown on drawings. 
2. The undersigned will pay for changes to the building design, including engineering design, detailing, and 

construction costs caused by the requested substitution. 
3. The proposed substitution will have no adverse effect on other trades, the construction schedule, or 

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

 
The undersigned further states that the function, appearance, and quality of the proposed substitution are equivalent 
or superior to the specified item. 
  
  For Use By The Architect/Engineer: 
Printed Name 

   Accepted  Accepted As Noted 

Signature Date 

   Not Accepted  Received Too Late 

Firm 
  By:   
Telephone   
  Date:   
Email 
  Remarks: 
Attachments (list): 
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SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Requirements for alterations work, including selective demolition.

C. Pre-installation meetings.

D. Cutting and patching.

E. Cleaning and protection.

F. Starting of systems and equipment.

G. Demonstration and instruction of Owner personnel.

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

1.02 RELATED REQUIREMENTS

A. Section 01 10 00 - Summary:  Limitations on working in existing building; continued occupancy;
work sequence; identification of salvaged and relocated materials.

B. Section 01 30 00 - Administrative Requirements:  Submittals procedures, Electronic document
submittal service.

C. Section 01 50 00 - Temporary Facilities and Controls:   Temporary exterior enclosures.

D. Section 01 50 00 - Temporary Facilities and Controls:  Temporary interior partitions.

E. Section 01 77 00 - Closeout Procedures: Additional requirements for Project Closeout.

F. Section 01 78 00:  Project record documents, operation and maintenance data, warranties, and
bonds.

G. Section 01 79 00 - Demonstration and Training:  Demonstration of products and systems to be
commissioned and where indicated in specific specification sections

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
5. Work of Owner or separate Contractor.
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1.04 PROJECT CONDITIONS

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

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

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

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

Owner.

E. Noise Control:  Provide methods, means, and facilities to minimize noise produced by construction
operations.
1. Outdoors:  Limit conduct of especially noisy exterior work to the hours of 8 am to 5 pm.
2. Indoors:  Limit conduct of especially noisy interior work to the hours of 6 pm to 7 am.

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

1.05 COORDINATION

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

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

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

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

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

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

G. After Owner occupancy of premises, coordinate access to site for correction of defective work and
work not in accordance with Contract Documents, to minimize disruption of Owner's activities.
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PART 2  PRODUCTS

2.01 PATCHING MATERIALS

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

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

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

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

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

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

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

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

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

3.02 PREPARATION

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

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

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

3.03 PREINSTALLATION MEETINGS

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

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

C. Notify Architect/Engineer four days in advance of meeting date.

D. Prepare agenda and preside at meeting:
1. Review conditions of examination, preparation and installation procedures.



PROJECT NO. 18-346-1174
Copyright 2019 by KLUBER, INC.; All Rights Reserved

01 70 00 - 4 SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS

2. Review coordination with related work.

E. Record minutes and distribute copies within two days after meeting to participants, with two copies
to Architect/Engineer, Owner, participants, and those affected by decisions made.

3.04 GENERAL INSTALLATION REQUIREMENTS

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

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

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

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

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

3.05 ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect/Engineer before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Keep areas in which alterations are being conducted separated from other areas that are still
occupied.
1. Provide, erect, and maintain temporary dustproof partitions of construction specified in Section

01 50 00 in locations indicated on drawings.

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

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

alterations work.

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

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

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

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

E. Services (Including but not limited to HVAC, Plumbing, Fire Protection, and Electrical):  Remove,
relocate, and extend existing systems to accommodate new construction.
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1. Maintain existing active systems that are to remain in operation; maintain access to equipment
and operational components; if necessary, modify installation to allow access or provide access
panel.

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

3. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready for
service.
a. Disable existing systems only to make switchovers and connections; minimize duration of

outages.
b. See Section 01 10 00 for other limitations on outages and required notifications.
c. Provide temporary connections as required to maintain existing systems in service.

4. Verify that abandoned services serve only abandoned facilities.
5. Remove abandoned pipe, ducts, conduits, and equipment, including those above accessible

ceilings; remove back to source of supply where possible, otherwise cap stub and tag with
identification; patch holes left by removal using materials specified for new construction.

F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.

G. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.

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

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

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

match.

J. Clean existing systems and equipment.

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

L. Do not begin new construction in alterations areas before demolition is complete.

M. Comply with all other applicable requirements of this section.

3.06 CUTTING AND PATCHING

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

B. See Alterations article above for additional requirements.

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

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

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

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

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

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

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

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

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

3.07 PROGRESS CLEANING

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

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

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

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

3.08 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.

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

C. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.
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D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of
heavy objects, by protecting with durable sheet materials.

F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is necessary,
obtain recommendations for protection from waterproofing or roofing material manufacturer.

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

3.09 SYSTEM STARTUP

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

B. Notify Architect/Engineer and Owner seven 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, and for conditions that may cause damage.

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

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

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

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

3.10 DEMONSTRATION AND INSTRUCTION

A. See Section 01 79 00 - Demonstration and Training.

3.11 ADJUSTING

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

B. Testing, adjusting, and balancing HVAC systems:  See Section 23 05 93 - Testing, Adjusting, and
Balancing for HVAC.

3.12 FINAL CLEANING

A. Execute final cleaning prior to final project assessment.
1. Clean areas to be occupied by Owner prior to final completion before Owner occupancy.

B. Use cleaning materials that are nonhazardous.

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

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

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

G. Clean debris from roofs, area drains, and drainage systems.

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

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

3.13 CLOSEOUT PROCEDURES

A. See Section 01 77 00 for additional requirements.

B. Make submittals that are required by governing or other authorities.
1. Provide copies to Architect/Engineer and Owner.

C. Accompany Project Coordinator on preliminary inspection to determine items to be listed for
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

D. Notify Architect/Engineer when work is considered ready for Architect/Engineer's Substantial
Completion inspection.

E. Submit written certification containing Contractor's Correction Punch List, that Contract Documents
have been reviewed, work has been inspected, and that work is complete in accordance with
Contract Documents and ready for Architect/Engineer's Substantial Completion inspection.

F. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect/Engineer's and Contractor's comprehensive list of items identified to be completed or
corrected and submit to Architect/Engineer.

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

H. Notify Architect/Engineer when work is considered finally complete and ready for
Architect/Engineer's Substantial Completion final inspection.

I. Complete items of work determined by Architect/Engineer listed in executed Certificate of
Substantial Completion.

END OF SECTION



PROJECT NO. 18-346-1174
Copyright 2019 by KLUBER, INC.; All Rights Reserved

01 74 19 - 1 SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT AND

DISPOSAL

SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1  GENERAL

1.01 WASTE MANAGEMENT REQUIREMENTS

A. Owner requires that this project generate the least amount of trash and waste possible.

B. Employ processes that ensure the generation of as little waste as possible due to error, poor
planning, breakage, mishandling, contamination, or other factors.

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as
economically feasible.

D. Required Recycling, Salvage, and Reuse:  The following may not be disposed of in landfills or by
incineration:
1. Aluminum and plastic beverage containers.
2. Corrugated cardboard.
3. Wood pallets.
4. Clean dimensional wood.
5. Metals, including packaging banding, metal studs, sheet metal, structural steel, piping,

reinforcing bars, door frames, and other items made of steel, iron, galvanized steel, stainless
steel, aluminum, copper, zinc, lead, brass, and bronze.

6. Gypsum drywall and plaster.
7. Plastic sheeting.
8. Mechanical and electrical equipment.
9. Acoustical ceiling tile and panels.

E. Contractor shall submit periodic Waste Disposal Reports; all landfill disposal, incineration,
recycling, salvage, and reuse must be reported regardless of to whom the cost or savings accrues;
use the same units of measure on all reports.

F. Methods of trash/waste disposal that are not acceptable are:
1. Burning on the project site.
2. Burying on the project site.
3. Dumping or burying on other property, public or private.
4. Other illegal dumping or burying.

G. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory
requirements, including but not limited to Federal, state and local requirements, pertaining to legal
disposal of all construction and demolition waste materials.

1.02 RELATED REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements:  Additional requirements for project meetings,
reports, submittal procedures, and project documentation.

B. Section 01 50 00 - Temporary Facilities and Controls:  Additional requirements related to
trash/waste collection and removal facilities and services.
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C. Section 01 60 00 - Product Requirements:  Waste prevention requirements related to delivery,
storage, and handling.

D. Section 01 70 00 - Execution and Closeout Requirements:  Trash/waste prevention procedures
related to demolition, cutting and patching, installation, protection, and cleaning.

1.03 DEFINITIONS

A. Clean:  Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like.

B. Construction and Demolition Waste:  Solid wastes typically including building materials, packaging,
trash, debris, and rubble resulting from construction, remodeling, repair and demolition operations.

C. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity,
toxicity or reactivity.

D. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity, or reactivity.

E. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of
exposure.

F. Recyclable:  The ability of a product or material to be recovered at the end of its life cycle and
remanufactured into a new product for reuse by others.

G. Recycle:  To remove a waste material from the project site to another site for remanufacture into a
new product for reuse by others.

H. Recycling:  The process of sorting, cleansing, treating and reconstituting solid waste and other
discarded materials for the purpose of using the altered form.  Recycling does not include burning,
incinerating, or thermally destroying waste.

I. Return:  To give back reusable items or unused products to vendors for credit.

J. Reuse:  To reuse a construction waste material in some manner on the project site.

K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by
others.

L. Sediment:  Soil and other debris that has been eroded and transported by storm or well production
run-off water.

M. Source Separation:  The act of keeping different types of waste materials separate beginning from
the first time they become waste.

N. Toxic:  Poisonous to humans either immediately or after a long period of exposure.

O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged.

P. Waste:  Extra material or material that has reached the end of its useful life in its intended use. 
Waste includes salvageable, returnable, recyclable, and reusable material.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
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B. Waste Disposal Reports:  Submit at specified intervals, with details of quantities of trash and
waste, means of disposal or reuse, and costs; show both totals to date and since last report.
1. Submit updated Report with each Application for Progress Payment; failure to submit Report

will delay payment.
2. Submit Report on a form acceptable to Owner.
3. Landfill Disposal:  Include the following information:

a. Identification of material.
b. Amount, in tons or cubic yards, of trash/waste material from the project disposed of in

landfills.
c. State the identity of landfills, total amount of tipping fees paid to landfill, and total disposal

cost.
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and cost.

4. Incinerator Disposal:  Include the following information:
a. Identification of material.
b. Amount, in tons or cubic yards, of trash/waste material from the project delivered to

incinerators.
c. State the identity of incinerators, total amount of fees paid to incinerator, and total disposal

cost.
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and cost.

5. Recycled and Salvaged Materials:  Include the following information for each:
a. Identification of material, including those retrieved by installer for use on other projects.
b. Amount, in tons or cubic yards, date removed from the project site, and receiving party.
c. Transportation cost, amount paid or received for the material, and the net total cost or

savings of salvage or recycling each material.
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and cost.
e. Certification by receiving party that materials will not be disposed of in landfills or by

incineration.
6. Material Reused on Project:  Include the following information for each:

a. Identification of material and how it was used in the project.
b. Amount, in tons or cubic yards.
c. Include weight tickets as evidence of quantity.

7. Other Disposal Methods:  Include information similar to that described above, as appropriate to
disposal method.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION

3.01 WASTE MANAGEMENT PROCEDURES

A. See Section 01 10 00 for list of items to be salvaged from the existing building for relocation in
project or for Owner.

B. See Section 01 30 00 for additional requirements for project meetings, reports, submittal
procedures, and project documentation.

C. See Section 01 50 00 for additional requirements related to trash/waste collection and removal
facilities and services.
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D. See Section 01 60 00 for waste prevention requirements related to delivery, storage, and handling.

E. See Section 01 70 00 for trash/waste prevention procedures related to demolition, cutting and
patching, installation, protection, and cleaning.

3.02 WASTE MANAGEMENT PLAN IMPLEMENTATION

A. Manager:  Designate an on-site person or persons responsible for instructing workers and
overseeing and documenting results of the Waste Management Plan.

B. Communication:  Distribute copies of the Waste Management Plan to job site foreman, each
subcontractor, Owner, and Architect/Engineer.

C. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling, salvage,
reuse, and return methods to be used by all parties at the appropriate stages of the project.

D. Meetings:  Discuss trash/waste management goals and issues at project meetings.
1. Prebid meeting.
2. Preconstruction meeting.
3. Regular job-site meetings.

E. Facilities:  Provide specific facilities for separation and storage of materials for recycling, salvage,
reuse, return, and trash disposal, for use by all contractors and installers.
1. Provide containers as required.
2. Provide adequate space for pick-up and delivery and convenience to subcontractors.
3. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to avoid

contamination of materials.

F. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to applicable
regulations.

G. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste products in
order to prevent contamination of materials and to maximize recyclability of identified materials. 
Arrange for timely pickups from the site or deliveries to recycling facility in order to prevent
contamination of recyclable materials.

H. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation for
reuse.

I. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site.
END OF SECTION
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SECTION 01 77 00
CLOSEOUT PROCEDURES

PART 1   GENERAL

1.01 SECTION INCLUDES:

A. Substantial Completion Procedures.

B. Final Completion Procedures.

1.02 RELATED REQUIREMENTS:

A. Section 01 10 00 - Summary.

B. Section 01 78 00 - Closeout Submittals.

1.03 SUBSTANTIAL COMPLETION PROCEDURES

A. Pre-Substantial Completion Conference:
1. General Contractor to schedule a Pre-substantial Completion Conference 15 days prior to the

date of Substantial Completion, prepare an agenda with copies for the participants and preside
over the meeting.

2. Attendance Required: Contractor, Architect/Engineer and Owner.
3. Minimum Agenda:

a. Schedule dates of Substantial Completion and Owner occupancy.
b. Schedule dates for Initial Punch Lists of respective Subcontractors to be produced.
c. Schedule date for written request for Substantial Completion.
d. Schedule target date for completion of Initial Punch List items.
e. Schedule delivery times for Owner-furnished items to be installed by Contractor, Owner's

own forces or others under separate Contracts.
f. Schedule dates for Demonstration and Training of equipment and systems specified.
g. Schedule completion dates of testing and balancing reports for engineered Systems.
h. Scheduling and Sequencing of Construction operations around areas partially occupied.
i. Review job site security during transition of Owner occupancy.
j. Schedule dates for final inspections from authorities having jurisdiction for Occupancy

Permits.
k. Review protocol for claims from potential move-in damage.
l. Review procedures for final cleaning.
m. Review potential concerns regarding environmental conditions.

4. Record minutes and distribute copies within three days after meeting to participants and those
affected by decisions made.

B. Substantial Completion Procedures will be in accordance with the General Conditions of the
Contract for Construction and include the following:
1. When the Work or a portion of the Work is considered to be substantially complete, the

Contractor inspects the project and prepares a comprehensive list of outstanding items to be
completed or corrected, Initial Punch List.

2. Contractor submits notice of Substantial Completion.
3. Contractor completes items on the Initial Punch List.
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4. Architect/Engineer inspects the project to verify substantial completion and prepares a Final
Punch List.

5. Architect/Engineer prepares Certificate of Substantial Completion, acceptance is required by
Owner and Contractor.

1.04 FINAL COMPLETION PROCEDURES

A. Final Completion Procedures will be in accordance with the General Conditions of the Contract for
Construction, Article 9.10, and include the following:
1. When items on Initial and Final Punch Lists are complete, the Contractor submits notice of final

completion and final application for payment.
2. Contractor submits Final Closeout Submittals as specified in Section 01 78 00.
3. Architect inspects project and verifies the Work is acceptable and conforms with the Contract

Documents.
4. Architect processes final application for payment and closeout submittals.

1.05 CORRECTION PERIOD

A. Correction Period commences on the date of Substantial Completion and expires one year from
that date.

B. Owner: document non-conforming or defective work over course of Correction Period.  Notify
Contractor in writing of nonconforming or defective work.  Copy Architect/Engineer.
1. Life safety issues requiring immediate corrective work: Contact Contractor for action.

C. Post Construction Walk Through:
1. Time: eleven months after the date of Substantial Completion convene a meeting on site.
2. Attendees: Architect/Engineer, Owner's Representative, End User and Maintenance Staff.
3. Minimum Agenda:

a. Review Owner's list of non-conforming or defective work.
b. Conduct a walk through of the building and grounds
c. Prepare a list of additional non-conforming or defective work items.

4. Architect/Engineer:
a. Prepare written report of findings within two weeks of meeting.
b. Notify Contractor of impending corrective work requiring action.
c. Monitor execution of corrective Work.

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

END OF SECTION
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SECTION 01 78 00
CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project Record Documents.

B. Operation and Maintenance Data.

C. Equipment Inventory Information

D. Assembly of Operation and Maintenance Manuals.

E. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements:  Submittals procedures, shop drawings, product
data, and samples.

B. Section 01 70 00 - Execution and Closeout Requirements:  Contract closeout procedures.

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

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

1.03 SUBMITTALS

A. Project Record Documents:  Submit documents to Architect/Engineer with claim for final
Application for Payment.

B. Operation and Maintenance Data:
1. Submit preliminary draft or proposed formats and outlines of contents before start of Work. 

Architect/Engineer will review draft and return with comments.
2. For equipment, or component parts of equipment put into service during construction and

operated by Owner, submit completed documents within ten days after acceptance.
3. Submit completed documents 15 days prior to final inspection.  This copy will be reviewed and

returned after final inspection, with Architect/Engineer comments.  Revise content as required
prior to final submission.

4. Submit revised final documents in final in PDF file format on USB flash drive form within 10
days after final inspection.

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

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

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

submit within 10 days after acceptance, listing the date of acceptance as the beginning of the
warranty period.
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PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other modifications to the Contract.

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

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

D. Record information concurrent with construction progress.

E. Specifications:  Legibly mark and record at each product section description of actual products
installed, including the following:
1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction
including:
1. Measured depths of foundations in relation to finish first floor datum.
2. Measured horizontal and vertical locations of underground utilities and appurtenances,

referenced to permanent surface improvements.
3. Measured locations of internal utilities and appurtenances 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.

3.02 OPERATION AND MAINTENANCE DATA

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

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

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

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

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

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

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

C. Moisture protection and weather-exposed products:  Include product data listing applicable
reference standards, chemical composition, and details of installation.  Provide recommendations
for inspections, maintenance, and repair.

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

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

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

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

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

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

D. Include color coded wiring diagrams as installed.

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

F. Maintenance Requirements:  Include routine procedures and guide for preventative maintenance
and trouble shooting; disassembly, repair, and reassembly instructions; and alignment, adjusting,
balancing, and checking instructions.

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

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

I. Include sequence of operation by controls manufacturer.

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

K. Provide control diagrams by controls manufacturer as installed.

L. Provide Contractor's coordination drawings, with color coded piping diagrams as installed.
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M. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and
control diagrams.

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

O. Include test and balancing reports.

P. Additional Requirements:  As specified in individual product specification sections.

3.05 EQUIPMENT INVENTORY INFORMATION

A. Provide in electronic spreadsheet (Microsoft Excel or equivalent) format and equipment inventory
of all mechanical, electrical, plumbing and food service equipment items. The following information
is required for each item:
1. Description.
2. Location (i.e. room number).
3. Make (Brand name).
4. Model Number.
5. Serial Number.
6. Motor Information.
7. Voltage Information.
8. Filters:

a. Size.
b. Quantity.

9. V-Belts:
a. Size.
b. Quantity.

10.Start-Up Date.
11.Service Requirements.
12.For Service Call:

a. Firm Name.
b. Contact Name.
c. Telephone Number.
d. Facsimile Number.
e. Email Address.

13.Lamps:
a. Model Number.
b. Quantity.

3.06 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS

A. Assemble operation and maintenance data into PDF file "manual" for Owner's personnel use, with
data arranged in the same sequence as, and bookmarked by, the specification sections.
1. Media: USB flash drive of capacity sufficient to store entire PDF file, fragmented.
2. Attach a tag or label flash drive with Project name, date, and the title "O&M Manual".

B. Where systems involve more than one specification section, provide separate bookmark for each
system.
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C. Prepare instructions and data by personnel experienced in maintenance and operation of
described products.

D. Prepare data in the form of an instructional manual.

E. Cover Page:  Populate the first page of the PDF file with: printed title "OPERATION AND
MAINTENANCE MANUAL; identify title of Project; identify subject matter of contents.

F. Project Directory:  Beginning on the second page of the PDF file; provide Title and address of
Project; names, addresses, and telephone numbers of Architect/Engineer,
Consultants,Contractorand subcontractors, with names of responsible parties.

G. Table of Contents:  List every item identified by a bookmark, using the same identification as in the
title of the bookmark.

H. Bookmarks:  Bookmark each separate product and system; identify the contents in the title of the
bookmark; on the bookmarked page provide a description of product and major component parts
of equipment.

I. Content: Manufacturer's printed data, legibly scanned, in color where applicable, at 300 dpi
resolution.

J. Drawings:  Legibly scanned, in color where applicable, at 300 dpi resolution; PDF file page size to
match native sheet size of original drawing.

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

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

3.07 WARRANTIES AND BONDS

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

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

C. Co-execute submittals when required.

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

E. Include color, 300 dpi resolution scans of each in Operation and Maintenance Manual PDF file,
bookmarked indexed separately in Table of Contents.
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F. Manual:  Bind original copies of warranties and bonds in commercial quality 8-1/2 by 11 inch three
D side ring binders with durable plastic covers.

G. Cover:  Identify each binder with typed or printed title WARRANTIES AND BONDS, with title of
Project; name, address and telephone number of Contractor and equipment supplier; and name of
responsible company principal.

H. Table of Contents:  Neatly typed, in the sequence of the Table of Contents of the Project Manual,
with each item identified with the number and title of the specification section in which specified,
and the name of product or work item.

I. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing. 
Provide full information, using separate typed sheets as necessary.  List Subcontractor, supplier,
and manufacturer, with name, address, and telephone number of responsible principal.

END OF SECTION
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SECTION 01 79 00
DEMONSTRATION AND TRAINING

PART 1  GENERAL

1.01 SUMMARY

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

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

1.02 RELATED REQUIREMENTS

A. Section 01 78 00 - Closeout Submittals:  Operation and maintenance manuals.

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

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

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

Contractor.

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

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

data.

D. Training Reports:  
1. Identification of each training session, date, time, and duration.
2. Sign-in sheet showing names and job titles of attendees.
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3. List of attendee questions and written answers given, including copies of and references to
supporting documentation required for clarification; include answers to questions that could not
be answered in original training session.

E. Video Recordings:  Submit digital video recording of each demonstration and training session for
Owner's subsequent use.
1. Format:  DVD Disc.
2. Label each disc and container with session identification and date.

1.04 QUALITY ASSURANCE

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

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

qualifications.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION

3.01 DEMONSTRATION - GENERAL

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

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

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

season within six months.

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

3.02 TRAINING - GENERAL

A. Conduct training on-site unless otherwise indicated.

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

C. Provide training in minimum two hour segments.

D. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule
training sessions as required by Owner; once schedule has been approved by Owner failure to
conduct sessions according to schedule will be cause for Owner to charge Contractor for
personnel "show-up" time.
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E. Review of Facility Policy on Operation and Maintenance Data:  During training discuss:
1. The location of the O&M manuals and procedures for use and preservation; backup copies.
2. Typical contents and organization of all manuals, including explanatory information, system

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

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

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

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

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

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

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

END OF SECTION
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SECTION 02 41 00
DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Selective demolition of building elements for alteration purposes.

1.02 RELATED REQUIREMENTS

A. Section 01 10 00 - Summary:  Limitations on Contractor's use of site and premises.

B. Section 01 10 00 - Summary:  Description of items to be salvaged or removed for re-use by
Contractor.

C. Section 01 50 00 - Temporary Facilities and Controls:  Site fences, security, protective barriers,
and waste removal.

D. Section 01 60 00 - Product Requirements:  Handling and storage of items removed for salvage
and relocation.

E. Section 01 70 00 - Execution and Closeout Requirements:  Project conditions; protection of bench
marks, survey control points, and existing construction to remain; reinstallation of removed
products; temporary bracing and shoring.

F. Section 01 74 19 - Construction Waste Management and Disposal:  Limitations on disposal of
removed materials; requirements for recycling.

1.03 REFERENCE STANDARDS

A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 2013.

1.04 QUALITY ASSURANCE

A. Demolition Firm Qualifications:  Company specializing in the type of work required.
1. Minimum of 3 years of documented experience.

PART 2  PRODUCTS -- NOT USED
PART 3  EXECUTION

3.01 SCOPE

A. Remove potions of the existing building and equipment elements as shown on the Drawings.

B. Remove fences and gates.

C. Remove other items indicated, for salvage, relocation, and recycling.

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with other requirements specified in Section 01 70 00.

B. Do not begin removal until receipt of notification to proceed from Owner.
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C. Do not begin removal until built elements to be salvaged or relocated have been removed.

D. Protect existing structures and other elements that are not to be removed.
1. Provide bracing and shoring.

E. Minimize production of dust due to demolition operations; do not use water if that will result in ice,
flooding, sedimentation of public waterways or storm sewers, or other pollution.

F. If hazardous materials are discovered during removal operations, stop work and notify
Architect/Engineer and Owner; hazardous materials include regulated asbestos containing
materials, lead, PCB's, and mercury.

G. Perform demolition in a manner that maximizes salvage and recycling of materials.
1. Dismantle existing construction and separate materials.
2. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection point

or point of reuse.

3.03 SELECTIVE DEMOLITION FOR ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect/Engineer before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.

B. Separate areas in which demolition is being conducted from other areas that are still occupied.
1. Provide, erect, and maintain temporary dustproof partitions of construction specified in Section

01 50 00 .

C. Maintain weatherproof exterior building enclosure except for interruptions required for replacement
or modifications; take care to prevent water and humidity damage.

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

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

E. Services (Including but not limited to HVAC and Electrical):  Remove existing systems and
equipment as indicated.
1. Maintain existing active systems that are to remain in operation; maintain access to equipment

and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with new

services, maintain existing systems in service until new systems are complete and ready for
service.

3. Verify that abandoned services serve only abandoned facilities before removal.
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above accessible

ceilings; remove back to source of supply where possible, otherwise cap stub and tag with
identification.
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F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

3.04 DEBRIS AND WASTE REMOVAL

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

B. Remove from site all materials not to be reused on site; comply with requirements of Section 01 74
19 - Waste Management.

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

D. Clean up spillage and wind-blown debris from public and private lands.
END OF SECTION
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SECTION 06 10 00
ROUGH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roofing nailers.

B. Preservative treated wood materials.

C. Fire retardant treated wood materials.

D. Concealed wood blocking, nailers, and supports.

1.02 RELATED REQUIREMENTS

A. Section 07 62 00 - Sheet Metal Flashing and Trim:  Roof flashings.

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

B. ASTM D2898 - Standard Test Methods for Accelerated Weathering of Fire-Retardant-Treated
Wood for Fire Testing; 2010.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

D. AWPA U1 - Use Category System: User Specification for Treated Wood; 2012.

E. PS 20 - American Softwood Lumber Standard; 2010.

F. WWPA G-5 - Western Lumber Grading Rules; 2011.

1.04 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation. 

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or
installation.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. Species:  Southern Pine, unless otherwise indicated.
2. If no species is specified, provide any species graded by the agency specified; if no grading

agency is specified, provide lumber graded by any grading agency meeting the specified
requirements.

3. Grading Agency:  Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service for
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the species and grade specified; provide lumber stamped with grade mark unless otherwise
indicated.

2.02 DIMENSION LUMBER 

A. Grading Agency:  Western Wood Products Association; WWPA G-5.

B. Sizes:  Nominal sizes as indicated on drawings, S4S.

C. Moisture Content:  S-dry or MC19.

D. Stud Framing (2 by 2 through 2 by 6 ):
1. Species:  Southern Pine.
2. Grade:  No. 2.

E. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards:  Standard or No. 3.

2.03 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for high

humidity and preservative-treated wood locations, unfinished steel elsewhere.

2.04 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System for
wood treatments determined by use categories, expected service conditions, and specific
applications.  
1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp indicating

compliance with specified requirements.
2. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an

ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards. 

B. Fire Retardant Treatment:
1. Manufacturers:

a. Lonza Group:  www.wolmanizedwood.com.
b. Hoover Treated Wood Products, Inc:  www.frtw.com.
c. Viance, LLC:  www.treatedwood.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Exterior Type:  AWPA U1, Category UCFB, Commodity Specification H, chemically treated and
pressure impregnated; capable of providing a maximum flame spread index of 25 when tested
in accordance with ASTM E84, with no evidence of significant combustion when test is
extended for an additional 20 minutes both before and after accelerated weathering test
performed in accordance with ASTM D2898.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for lumber and

15 percent for plywood.
b. Treat all exterior rough carpentry items.
c. Do not use treated wood in direct contact with the ground.
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3. Interior Type A:  AWPA U1, Use Category UCFA, Commodity Specification H, low temperature
(low hygroscopic) type, chemically treated and pressure impregnated; capable of providing a
maximum flame spread index of 25 when tested in accordance with ASTM E84, with no
evidence of significant combustion when test is extended for an additional 20 minutes.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for lumber and

15 percent for plywood.
b. Treat rough carpentry items as scheduled.
c. Do not use treated wood in applications exposed to weather or where the wood may

become wet.

C. Preservative Treatment:
1. Manufacturers:

a. Lonza Group:  www.wolmanizedwood.com.
b. Koppers Performance Chemicals, Inc:  www.koppersperformancechemicals.com.
c. Viance, LLC:  www.treatedwood.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category UC3B,
Commodity Specification A using waterborne preservative.
1. Kiln dry lumber after treatment to maximum moisture content of 15 percent.
2. Treat lumber in contact with roofing, flashing, or waterproofing.
3. Treat lumber in contact with masonry or concrete.

E. Restrictions:  Do not use lumber or plywood treated with chromated copper arsenate (CCA) in
exposed exterior applications subject to leaching.

PART 3  EXECUTION

3.01 PREPARATION

A. Coordinate installation of rough carpentry members specified in other sections.

3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste. 

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

C. Where treated wood is used on interior, provide temporary ventilation during and immediately after
installation sufficient to remove indoor air contaminants.

3.03 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required by
applicable local code, to close concealed draft openings between floors and between top story and
roof/attic space; other material acceptable to code authorities may be used in lieu of solid wood
blocking.
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C. In metal stud walls, provide continuous blocking around door and window openings for anchorage
of frames, securely attached to stud framing.

D. In walls, provide blocking attached to studs as backing and support for wall-mounted items, unless
item can be securely fastened to two or more studs or other method of support is explicitly
indicated.

E. Where ceiling-mounting is indicated, provide blocking and supplementary supports above ceiling,
unless other method of support is explicitly indicated.

F. Provide the following specific non-structural framing and blocking:
1. Joints of gypsum board that occur between studs.
2. Fan coil unit support points.

3.04 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings, and
roofing assembly installation.

3.05 SITE APPLIED WOOD TREATMENT

A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts,
complying with manufacturer's instructions.

B. Allow preservative to dry prior to erecting members.

3.06 TOLERANCES

A. Framing Members:  1/4 inch from true position, maximum.

B. Variation from Plane (Other than Floors):  1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet
maximum.

3.07 CLEANING

A. Waste Disposal:  Comply with the requirements of Section 01 74 19.
1. Comply with applicable regulations.
2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation facilities

or “waste-to-energy” facilities.

B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  

C. Prevent sawdust and wood shavings from entering the storm drainage system.

3.08 SCHEDULES

A. Roof Blocking:  Pressure PreservativeTreated.

B. Wood in Contact with Concrete or in Contact with Masonry in Cavity Wall Construction:  Pressure
Preservative Treated.
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C. Blocking in Fire Rated Walls and in Walls of Non-Combustible Type Construction:  Fire retardant
treated.

D. Exterior wall sill plates: Pressure preservative treated.

E. Roof Equipment Rails: Treated.
END OF SECTION
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SECTION 07 01 50.19
PREPARATION FOR RE-ROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Removal of existing roofing system in preparation for a new roof membrane system.

1.02 RELATED REQUIREMENTS

A. Section 07 53 00 - Elastomeric Membrane Roofing: New roofing system.

1.03 REFERENCE STANDARDS

A. ASTM C208 - Standard Specification for Cellulosic Fiber Insulating Board; 2012.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with affected mechanical and electrical work associated with roof penetrations.

B. Preinstallation Meeting:  Convene one week before starting work of this section.

C. Schedule work to coincide with commencement of installation of new roofing system.

1.05 QUALITY ASSURANCE

A. Materials Removal Firm Qualifications:  Company specializing in performing the work of this
section with minimum three years of documented experience.

1.06 FIELD CONDITIONS

A. Do not remove existing roofing membrane when weather conditions threaten the integrity of the
building contents or intended continued occupancy.

B. Maintain continuous temporary protection prior to and during installation of new roofing system.

PART 2  PRODUCTS

2.01 COMPONENTS

A. Refer to following sections for additional information on components relating to this work:

2.02 MATERIALS

A. Temporary Protection:  Sheet fiber reinforced plastic; provide weights to retain sheeting in position.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that existing roof surface is clear and ready for work of this section.

3.02 PREPARATION

A. Sweep roof surface clean of loose matter.

B. Remove loose refuse and dispose off site.
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3.03 MATERIAL REMOVAL

A. Remove only existing roofing materials that can be replaced with new materials the same day.

B. Remove roof walkway pavers.

C. Remove metal counter flashings.

D. Vacuum ballast from roof surface and dispose of legally off-site.

E. Remove roofing membrane and flashings around roof penetrations.

F. Remove insulation and fasteners, cant strips, perimeter blocking, and perimeter gravel stop
flashing.

G. Remove vapor retarder, if any.

H. Repair existing concrete deck surface to provide smooth working surface for new roof system.

3.04 PROTECTION

A. Provide temporary protective sheeting over uncovered deck surfaces.

B. Retain sheeting in position with temporary fasteners.

C. Provide for surface drainage from sheeting to existing drainage facilities.

D. Do not permit traffic over unprotected or repaired deck surface.
END OF SECTION
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SECTION 07 53 00
ELASTOMERIC MEMBRANE ROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Elastomeric roofing membrane, adhered conventional application.

B. Insulation, flat and tapered.

C. Vapor retarder.

D. Flashings.

1.02 RELATED REQUIREMENTS

A. Section 07 62 00 - Sheet Metal Flashing and Trim:  Flashings and counterflasings.

1.03 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads for Buildings and Other Structures; 2010, with 2013
Supplements and Errata.

B. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board; 2014.

C. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic
Elastomers--Tension; 2006a (Reapproved 2013).

D. ASTM D624 - Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and
Thermoplastic Elastomers; 2000 (Reapproved 2012).

E. ASTM D746 - Standard Test Method for Brittleness Temperature of Plastics and Elastomers by
Impact; 2014.

F. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2005
(Reapproved 2010).

G. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane; 2013.

H. FM DS 1-28 - Wind Design; 2007.

I. FM DS 1-29 - Roof Deck Securement and Above-Deck Roof Components; Factory Mutual System;
2016.

J. NRCA (RM) - The NRCA Roofing Manual; 2018.

K. NRCA (WM) - The NRCA Waterproofing Manual; 2005.

L. UL (DIR) - Online Certifications Directory; Current Edition.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with installation of associated counterflashings installed under other sections.
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B. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of this
section; require attendance by all affected installers; review preparation and installation
procedures and coordination and scheduling necessary for related work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating membrane materials, flashing materials, insulation, vapor
retarder, surfacing, and fasteners.

C. Shop Drawings:  Indicate joint or termination detail conditions and conditions of interface with other
materials.

D. Manufacturer's Installation Instructions:  Indicate membrane seaming precautions, special
procedures, and perimeter conditions requiring special attention.

E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

F. Manufacturer's Field Reports:  Indicate procedures followed, ambient temperatures, humidity, wind
velocity during application, and supplementary instructions given.

G. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this
section with minimum ten years of documented experience.

B. Installer Qualifications:  Company specializing in performing the work of this section with minimum
ten years documented experience, and approved by manufacturer.
1. Having achieved at least one of the following certifications/recognitions by the manufacturer:

a. Carlisle "ESP Contractor" status for the current year and current year "Perfection Award"
recipient.

b. Firestone "Master Contractor" status for the current year and a current annual "Quality
Incidence Rating" of 2.0 or less.

c. Versico "King's Court" contractor status for the current year and "Gold Medal Quality
Program" contractor status for the current year.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products in manufacturer's original containers, dry, undamaged, with seals and labels
intact.

B. Store products in weather protected environment, clear of ground and moisture.

C. Ensure storage and staging of materials does not exceed static and dynamic load-bearing
capacities of roof decking.

D. Protect foam insulation from direct exposure to sunlight.
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1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a two year period after Date of Substantial Completion.

C. Provide manufacturer's extended fifteen (15) year "total roof system" material and labor warranty
to cover failure to prevent penetration of water. Include entire roof system, from top of roof decking
to top of roofing membrane, including associated metal flashings and counterflashings.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. EPDM Membrane Materials:
1. Carlisle Roofing Systems, Inc:  www.carlisle-syntec.com.
2. Firestone Building Products, LLC:  www.firestonebpco.com.
3. GenFlex Roofing Systems, LLC:  www.genflex.com.
4. Versico, a division of  Carlisle Construction Materials Inc:  www.versico.com.
5. Substitutions:  Not permitted.

B. Insulation:
1. Same manufacturer as Membrane Materials, for inclusion in total system warranty.

2.02 ROOFING

A. Elastomeric Membrane Roofing:  One ply membrane, fully adhered, over vapor retarder and
insulation.

B. Roofing Assembly Requirements:
1. Roof Covering External Fire Resistance Classification:  UL (DIR) certified Class A.
2. Factory Mutual Classification:  Class 1 and windstorm resistance of 1-90, in accordance with

FM DS 1-28.
3. Securement of Roofing Components: As prescribed in FM DS 1-29 and ASCE 7.

C. Acceptable Insulation Types - Constant Thickness Application:  
1. Minimum 2 layers of polyisocyanurate board.

D. Acceptable Insulation Types - Tapered Application:  
1. Tapered polyisocyanurate board.

2.03 ROOFING MEMBRANE AND ASSOCIATED MATERIALS

A. Membrane:  Ethylene-propylene-diene-terpolymer (EPDM); non-reinforced; complying with
minimum properties of ASTM D4637.
1. Thickness:   0.060 inch (60 mil).
2. Sheet Width: 200 inch, minimum; factory-fabricate into largest sheets possible.
3. Color:  Black.
4. Tensile Strength:  1,300 psi, measured in accordance with ASTM D412.
5. Ultimate Elongation:  300 percent, measured in accordance with ASTM D412.
6. Hardness:  65 +/-10, measured in accordance with ASTM D2240, using Type A durometer.
7. Tear Strength:  150 lbf/inch, measured in accordance with ASTM D624.
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8. Water Vapor Permeability:  2.0 perm inch, measured in accordance with ASTM E96/E96M.
9. Brittleness Temperature:  -49 degrees F, measured in accordance with ASTM D746.

B. Seaming Materials:  As recommended by membrane manufacturer.

C. Vapor Retarder:  SBS modified bitumen self-adhesive composite sheet ; compatible with roofing
and insulation materials.
1. Products:

a. VapAir Seal 725TR manufactured by Carlisle.
b. V-Force Vapor Barrier Membrane manufactured by Firestone.

D. Flexible Flashing Material: Same material as membrane.

2.04 INSULATION

A. Polyisocyanurate (ISO) Board Insulation:  Rigid cellular foam, complying with ASTM C1289.
1. Classifications:

a. Type II:
1) Class 1 - Faced with glass fiber reinforced cellulistic felt facers on both major surfaces of

core foam.
2) Compressive Strength:  Classes 1-2-3, Grade 2 - 20 psi (138 kPa), minimum.
3) Thermal Resistance, R-value:  At 1-1/2 inch thick (UNO); Class 1, Grades 1-2-3 - 8.4

(1.48) at 75 degrees F. Total R-value of total thickness of all layers as indicated on the
Drawings.

2. Board Size:  48 by 48 inch.
3. Board Thickness:  As need to produces an average thickness of 5.5 inches over the entire roof,

with a maximum thickness of 7.5 inches at the roof perimeter.
4. Maximum Board Thickness:  3 inches.
5. Tapered Board:  Slope as indicated; minimum thickness 1/2 inch; fabricate of fewest layers

possible.
6. Board Edges:  Square.

2.05 ACCESSORIES

A. Membrane Adhesive:  As recommended by membrane manufacturer.

B. Insulation Adhesive:  Low-rise polyurethane foam type; approved by insulation manufacturer.

C. Vapor Retarder Adhesive/Primer:  As recommended by manufacturer, to suit roof deck substrate
material.

D. Walkway Pads:  Suitable for maintenance traffic, contrasting color or otherwise visually distinctive
from roof membrane.
1. Composition:  Rubber with mineral granule surface.
2. Size:  30 by 30 inch.
3. Surface Color:  White or yellow.
4. Manufacturers:

a. W.R. Meadows, Inc; Duo-Pad:  www.wrmeadows.com.
b. Substitutions:  See Section 01 60 00 - Product Requirements.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and site conditions are ready to receive work.

B. Verify deck is supported and secure.

C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly sloped
and suitable for installation of roof system.

D. Verify deck surfaces are dry and free of snow or ice.

E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips are
in place.

3.02 CONCRETE DECK PREPARATION

A. Verify adjacent precast concrete roof members do not vary more than 1/4 inch in height.  Verify
grout keys are filled flush.

B. Fill surface honeycomb and variations with latex filler.

C. Confirm dry deck by moisture meter with 12 percent moisture maximum.

3.03 VAPOR RETARDER AND INSULATION - UNDER MEMBRANE

A. Apply vapor retarder to deck surface with adhesive/primer in accordance with manufacturer's
instructions and recommendations for roof deck substrate type.
1. Extend vapor retarder under perimeter blocking, past deck edge, and up backside face of

parapets to top of insulation. Seal top edge of vapor retarder to backside face of parapets.
2. Extend vapor retarder up outside faces of roof curbs to level of top surface of roof insulation.

Seal top edge of vapor retarder to roof curb surfaces.
3. Seal vapor retarder to roof drain bodies and to other roof deck penetrations.

B. Ensure vapor retarder is clean and dry, continuous, and ready for application of insulation.

C. Attachment of Insulation:  Embed each layer of insulation in adhesive in full contact, in accordance
with roofing and insulation manufacturers' instructions.

D. Lay subsequent layers of insulation with joints staggered minimum 6 inch from joints of preceding
layer.

E. Place tapered insulation to the required slope pattern in accordance with manufacturer's
instructions.

F. On metal deck, place boards parallel to flutes with insulation board edges bearing on deck flutes.

G. Lay boards with edges in moderate contact without forcing.  Cut insulation to fit neatly to perimeter
blocking and around penetrations through roof.

H. At roof drains, use factory-tapered boards to slope down to roof drains over a distance of 24
inches.

I. Do not apply more insulation than can be covered with membrane in same day.
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3.04 MEMBRANE APPLICATION

A.  Apply elastomeric membrane roofing system in accordance with manufacturer's recommendations
and NRCA (WM) applicable requirements.

B. Roll out membrane, free from wrinkles or tears.  Place sheet into place without stretching.

C. Shingle joints on sloped substrate in direction of drainage.

D. Fully Adhered Application:  Apply adhesive to substrate.  Fully embed membrane in adhesive
except in areas directly over or within 3 inches of expansion joints.  Fully adhere one roll before
proceeding to adjacent rolls.

E. Overlap edges and ends and seal seams by contact adhesive, minimum 3 inches.  Seal
permanently waterproof.  Apply uniform bead of sealant to joint edge.

F. At roof edge flashings, extend membrane under roof edge flashing and onto the outside face of
the wall, then strip in gravel stop or roof edge flashing with flexible flashing.
1. Install in accordance with NRCA (RM) Construction Detail EPDM-3.

G. Around roof penetrations, seal flanges and flashings with flexible flashing.
1. Install in accordance with NRCA (RM) Construction Detail EPDM-11 or EPDM-18, as

applicable.

H. Coordinate installation of roof drains and sumps and related flashings.
1. Install in accordance with NRCA (RM) Construction Detail EPDM-25.

I. Coordinate installation of associated counterflashings installed under other sections.

3.05 FIELD QUALITY CONTROL

A. Require site attendance of roofing  material manufacturer at mobilization and upon completion of
the Work.

3.06 CLEANING

A. In areas where finished surfaces are soiled by work of this section, consult manufacturer of
surfaces for cleaning advice and conform to their documented instructions.

B. Repair or replace defaced or damaged finishes caused by work of this section.

3.07 PROTECTION

A. Protect installed roofing and flashings from construction operations.

B. Where traffic must continue over finished roof membrane, protect surfaces using durable
materials.

END OF SECTION
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SECTION 07 62 00
SHEET METAL FLASHING AND TRIM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings and counterflashings.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Wood nailers for sheet metal work.

B. Section 07 53 00 - Elastomeric Membrane Roofing:  Roofing system.

C. Section 07 92 00 - Joint Sealants.

1.03 REFERENCE STANDARDS

A. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for High
Performance Organic Coatings on Aluminum Extrusions and Panels; 2013.

B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate [Metric];
2014.

D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.

E. ASTM D4479/D4479M - Standard Specification for Asphalt Roof Coatings - Asbestos-Free; 2007,
with Editorial Revision (2012).

F. CDA A4050 - Copper in Architecture - Handbook; current edition.

G. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

C. Samples: Submit two samples 3 by 5 inch in size illustrating metal finish color.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and standard
details, except as otherwise indicated.

B. Fabricator and Installer Qualifications:  Company specializing in sheet metal work with 10 years of
documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope metal
sheets to ensure drainage.
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B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Sheet Metal Flashing and Trim Manufacturers:
1. OMG Roofing Products:  www.omgroofing.com/#sle.
2. Petersen Aluminum Corporation:  www.pac-clad.com/sle.
3. Berridge Roofing Systems, Inc.: www.berridge.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 SHEET MATERIALS

A. Pre-Finished Aluminum:  ASTM B209 (ASTM B209M); 0.040 inch thick and 0.050 thick as
scheduled;  plain finish shop pre-coated with fluoropolymer coating.
1. Fluoropolymer Coating:  High Performance Organic Finish, AAMA 2605; multiple coat,

thermally cured fluoropolymer finish system.
2. Color:  As selected by Architect/Engineer from manufacturer's full colors to match existing.

2.03 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Form pieces in longest possible lengths.

C. Hem exposed edges on underside 1/2 inch; miter and seam corners.

D. Form material with flat lock seams, except where otherwise indicated; at moving joints, use sealed
lapped, bayonet-type or interlocking hooked seams.

E. Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with
sealant.

F. Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form drip.

G. Fabricate flashings to allow toe to extend 2 inches over roofing gravel.  Return and brake edges.

2.04 ACCESSORIES

A. Fasteners:  Same material and finish as flashing metal, with soft neoprene washers.

B. Primer:  Zinc chromate type.

C. Protective Backing Paint:  Asphaltic mastic, ASTM D4479 Type I.

D. Concealed Sealants:  Non-curing butyl sealant.

E. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as
recommended by manufacturer for substrates to be sealed; color to match adjacent material.

F. Plastic Cement:  ASTM D4586/D4586M, Type I.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets in
place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.

B. Back paint concealed metal surfaces with protective backing paint to a minimum dry film thickness
of 15 mil.

3.03 INSTALLATION

A. Conform to drawing details.

B. Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted..

C. Apply plastic cement compound between metal flashings and felt flashings.

D. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

E. Seal metal joints watertight.

3.04 SCHEDULE

A. Coping, Cap, Parapet, Sill and Ledge Flashings:
1. Material:  Pre-Finished Aluminum.
2. Thickness:  0.050 inch.
3. Finish:  Fluoropolymer Coating.

B. Counterflashings at Roofing Terminations (over roofing base flashings):
1. Material:  Pre-Finished Aluminum.
2. Thickness:  0.040 inch.
3. Finish:  Fluoropolymer Coating.
4. Provide unitized inside and outside corners.

C. Interior Pipe Enclosures Concealing HVAC piping or Equipment:
1. Material:  Pre-Finished Aluminum.
2. Thickness:  0.040 inch.
3. Finish:  Fluoropolymer Coating.
4. Provide unitized inside and outside corners.

END OF SECTION
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SECTION 07 84 00
FIRESTOPPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Firestopping systems.

B. Firestopping of all joints and penetrations in fire resistance rated and smoke resistant assemblies,
whether indicated on drawings or not, and other openings indicated.

C. Smoke-stopping of all penetrations of and joints in smoke partitions, whether indicated on
drawings or not, and other openings indicated.

1.02 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials; 2015.

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a
(Reapproved 2017).

C. ITS (DIR) - Directory of Listed Products; current edition.

D. FM 4991 - Approval Standard for Firestop Contractors; 2013.

E. FM (AG) - FM Approval Guide; current edition.

F. UL (FRD) - Fire Resistance Directory; current edition.

1.03 DEFINITIONS

A. Assembly: Particular arrangement of materials specific to given type of construction described or
detailed in referenced documents.

B. Barriers: Time rated fire walls, smoke barrier walls, time rated ceiling/floor assemblies and
structural floors.

C. Firestopping: Methods and materials applied in penetrations and unprotected openings to limit
spread of heat, fire gasses and smoke.

D. Penetration: Opening or foreign material passing through or into barrier or structural floor such that
full thickness of rated materials is not obtained.

E. Joint:  Interruption to a fire-rated assembly occurring at interface between 1) adjacent sections of
wall, 2) intersecting  walls, 3) top of wall and ceiling, structural floor or roof deck, 4) wall and edge
of structural floor, 5) adjacent sections of structural floor.

F. System: Specific products and applications, classified and numbered by Underwriters
Laboratories, Inc. to close specific barrier penetrations and joints.

G. Sleeve: Metal fabrication or pipe section extending through thickness of barrier and used to
permanently guard penetration.  Sleeves are described as part of penetrating system in other
sections and may or may not be required.
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1.04 SYSTEM DESCRIPTION

A. Design Requirements:
1. Smoke barrier construction: Maintain barrier and structural floor resistance to cold smoke at all

penetrations, connections with other surfaces and types of construction and at all separations
required to permit building movement and sound or vibration absorption, and at other
construction gaps.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly,
and firestopping test or design number.
1. Provide manufacturer's qualified engineering judgements for non-standard applications.

C. Product Data:  Provide data on product characteristics, performance ratings, and limitations.

D. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.

E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

1.06 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings
when tested in accordance with methods indicated.
1. Listing in UL (FRD), FM (AG), or ITS (DIR) will be considered as constituting an acceptable test

report.
2. Submission of actual test reports is required for assemblies for which none of the above

substantiation exists.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this
section with minimum three years documented experience.

C. Installer Qualifications:  Company specializing in performing the work of this section and:
1. Approved by Factory Mutual Research Corporation under FM 4991, or meeting any two of the

following requirements:.
2. With minimum 3 years documented experience installing work of this type.
3. Able to show at least 5 satisfactorily completed projects of comparable size and type.
4. Licensed by authority having jurisdiction.

1.07 DELIVERY, STORAGE AND HANDLING

A. Deliver products in original, unopened packaging with legible manufacturer’s identification.

B. Coordinate delivery with scheduled installation date to minimize storage time at site.

C. Store materials in a clean, dry, ventilated location. Protect materials from freezing if required by
manufacturer.
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1.08 FIELD CONDITIONS

A. Comply with firestopping manufacturer's recommendations for temperature and conditions during
and after installation.  Maintain minimum temperature before, during, and for 3 days after
installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.

PART 2  PRODUCTS

2.01 FIRESTOPPING - GENERAL REQUIREMENTS

A. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Type required for tested
assembly design.

2.02 FIRESTOPPING SYSTEMS

A. Firestopping:  Any material meeting requirements.
1. Fire Ratings:  Use any system that is listed by FM (AG), ITS (DIR), or UL (FRD) and tested in

accordance with ASTM E814 or ASTM E119 with F Rating equal to fire rating of penetrated
assembly and minimum T Rating Equal to F Rating and in compliance with other specified
requirements.

B. Acceptable Manufacturers:  As listed in UL (FRD) for specific UL Design Number.

C. Fill, Void or Cavity Materials:  Conform to UL (FRD) - XHHW.

D. Firestop Devices:  Conform to  UL (FRD) - XHJI.

E. Forming Materials:  Conform to UL (FRD) - XHKU.

F. Mechanical Joint Assemblies:  Conform to UL (FRD) - XHLP.

G. Packing Material: As required by specific UL Design Number for joint system or
through-penetration firestop system.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.
1. Verify barrier joints and penetrations are properly sized and in suitable condition for application

of materials.

3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.

3.03 INSTALLATION

A. Install materials in manner described in UL (FRD) or fire test report and in accordance with
manufacturer's instructions, completely closing openings.
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B. Do not cover installed firestopping until inspected by authorities having jurisdiction.

3.04 CLEANING

A. Clean adjacent surfaces of firestopping materials.

3.05 PROTECTION

A. Protect adjacent surfaces from damage by material installation.

B. Patch or replace firestopping damaged by work of other sections.
END OF SECTION



PROJECT NO. 18-346-1174
Copyright 2019 by KLUBER, INC.; All Rights Reserved

07 92 00 - 1 SECTION 07 92 00
JOINT SEALANTS

SECTION 07 92 00
JOINT SEALANTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nonsag gunnable joint sealants.

B. Joint backings and accessories.

1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping:  Firestopping sealants.

1.03 REFERENCE STANDARDS

A. ASTM C794 - Standard Test Method for Adhesion-In-Peel of Elastomeric Joint Sealants; 2015a.

B. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications; 2012.

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.

D. ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied Sealants
with Accessories Used in Structural Glazing Systems; 2016.

E. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013.

F. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants; 2008
(Reapproved 2012).

G. ASTM C1521 - Standard Practice for Evaluating Adhesion of Installed Weatherproofing Sealant
Joints; 2013.

H. SCAQMD 1168 - Adhesive and Sealant Applications; 1989 (Amended 2017).

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data for Sealants:  Submit manufacturer's technical data sheets for each product to be
used, that includes the following.
1. Physical characteristics, including movement capability, VOC content, hardness, cure time, and

color availability.
2. List of backing materials approved for use with the specific product.
3. Substrates that product is known to satisfactorily adhere to and with which it is compatible.
4. Substrates the product should not be used on.
5. Substrates for which use of primer is required.
6. Substrates for which laboratory adhesion and/or compatibility testing is required.
7. Installation instructions, including precautions, limitations, and recommended backing materials

and tools.
8. Sample product warranty.
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C. Product Data for Accessory Products:  Submit manufacturer's technical data sheet for each
product to be used, including physical characteristics, installation instructions, and recommended
tools.

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

E. Samples for Verification:  Where custom sealant color is specified, obtain directions from
Architect/Engineer and submit at least two physical samples for verification of color of each
required sealant.

F. Preconstruction Laboratory Test Reports:  Submit at least four weeks prior to start of installation.

G. Preinstallation Field Adhesion Test Plan:  Submit at least two weeks prior to start of installation.

H. Preinstallation Field Adhesion Test Reports:  Submit filled out Preinstallation Field Adhesion Test
Reports log within 10 days after completion of tests; include bagged test samples and
photographic records.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this
section with minimum three years documented experience.

B. Installer Qualifications:  Company specializing in performing the work of this section and with at
least three years of documented experience.

C. Preconstruction Laboratory Testing:  Arrange for sealant manufacturer(s) to test each combination
of sealant, substrate, backing, and accessories.
1. Adhesion Testing:  In accordance with ASTM C794.
2. Compatibility Testing:  In accordance with ASTM C1087.
3. Allow sufficient time for testing to avoid delaying the work.
4. Deliver to manufacturer sufficient samples for testing.
5. Report manufacturer's recommended corrective measures, if any, including primers or

techniques not indicated in product data submittals.
6. Testing is not required if sealant manufacturer provides data showing previous testing, not

older than 24 months, that shows satisfactory adhesion, lack of staining, and compatibility.

D. Preinstallation Field Adhesion Test Plan:  Include destructive field adhesion testing of one sample
of each combination of sealant type and substrate, except interior acrylic latex sealants, and
include the following for each tested sample.
1. Identification of testing agency.
2. Name(s) of sealant manufacturers' field representatives who will be observing
3. Preinstallation Field Adhesion Test Log Form:  Include the following data fields, with known

information filled out.
a. Test date.
b. Copy of test method documents.
c. Age of sealant upon date of testing.
d. Test results, modeled after the sample form in the test method document.
e. Indicate use of photographic record of test.
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E. Field Adhesion Test Procedures:
1. Allow sealants to fully cure as recommended by manufacturer before testing.
2. Have a copy of the test method document available during tests.
3. Record the type of failure that occurred, other information required by test method, and the

information required on the Field Quality Control Log.
4. When performing destructive tests, also inspect the opened joint for proper installation

characteristics recommended by manufacturer, and report any deficiencies.
5. Deliver the samples removed during destructive tests in separate sealed plastic bags, identified

with project, location, test date, and test results, to Owner.
6. If any combination of sealant type and substrate does not show evidence of minimum adhesion

or shows cohesion failure before minimum adhesion, report results to Architect/Engineer.

F. Destructive Field Adhesion Test:  Test for adhesion in accordance with ASTM C1521, using
Destructive Tail Procedure.
1. Sample:  At least 18 inch long.
2. Minimum Elongation Without Adhesive Failure:  Consider the tail at rest, not under any

elongation stress; multiply the stated movement capability of the sealant in percent by two; then
multiply 1 inch by that percentage; if adhesion failure occurs before the "1 inch mark" is that
distance from the substrate, the test has failed.

3. If either adhesive or cohesive failure occurs prior to minimum elongation, take necessary
measures to correct conditions and re-test; record each modification to products or installation
procedures.

G. Field Adhesion Tests of Joints:  Test for adhesion using most appropriate method in accordance
with ASTM C1521, or other applicable method as recommended by manufacturer.

1.06 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective work within a five year period after Date of Substantial Completion.

C. Warranty:  Include coverage for installed sealants and accessories that fail to achieve  watertight
seal , exhibit loss of adhesion or cohesion, or do not cure.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Non-Sag Sealants:  Permits application in joints on vertical surfaces without sagging or slumping.
1. Pecora Corporation:  www.pecora.com/?sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 JOINT SEALANT APPLICATIONS

A. Scope:
1. Exterior Joints: (Sealant S-1):  Seal open joints, whether or not the joint is indicated on

drawings, unless specifically indicated not to be sealed. Exterior joints to be sealed include, but
are not limited to, the following items.
a. Wall expansion and control joints.
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b. Joints between door, window, and other frames and adjacent construction.
c. Joints between different exposed materials.
d. Openings below ledge angles in masonry.
e. Lap joints in sheet metal flashing.
f. Other joints indicated below.

2. Do not seal the following types of joints.
a. Intentional weep holes in masonry.
b. Weep holes in curtain wall, storefront and window systems.
c. Joints indicated to be treated with manufactured expansion joint cover or some other type of

sealing device.
d. Joints where sealant is specified to be provided by manufacturer of product to be sealed.
e. Joints where installation of sealant is specified in another section.
f. Joints between suspended panel ceilings/grid and walls.

B. Exterior Joints:  Use non-sag non-staining silicone sealant, Type S-1, unless otherwise indicated.

2.03 JOINT SEALANTS - GENERAL

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

2.04 NONSAG JOINT SEALANTS

A. Type S-1 - Non-Staining Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; not expected to
withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 50 percent, minimum.
2. Non-Staining To Porous Stone:  Non-staining to light-colored natural stone when tested in

accordance with ASTM C1248.
3. Dirt Pick-Up:  Reduced dirt pick-up compared to other silicone sealants.
4. Color:  Match adjacent finished surfaces.
5. Cure Type:  Single-component, neutral moisture curing.
6. Service Temperature Range:  Minus 65 to 180 degrees F.
7. Manufacturers:

a. Dow Chemical Company; DOWSIL 795 Silicone Building Sealant: 
consumer.dow.com/en-us/industry/ind-building-construction.html/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.

2.05 ACCESSORIES

A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to, compatible
with specific sealant used, and recommended by backing and sealant manufacturers for specific
application.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.
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B. Verify that backing materials are compatible with sealants.

C. Verify that backer rods are of the correct size.

D. Preinstallation Adhesion Testing:  Install a sample for each test location shown in the test plan.
1. Test each sample as specified in PART 1 under QUALITY ASSURANCE article.
2. Notify Architect/Engineer of date and time that tests will be performed, at least 7 days in

advance.
3. Arrange for sealant manufacturer's technical representative to be present during tests.
4. Record each test on Preinstallation Adhesion Test Log as indicated.
5. If any sample fails, review products and installation procedures, consult manufacturer, or take

whatever other measures are necessary to ensure adhesion; re-test in a different location; if
unable to obtain satisfactory adhesion, report to Architect/Engineer.

6. After completion of tests, remove remaining sample material and prepare joint for new sealant
installation.

3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.

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

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant
work; be aware that sealant drips and smears may not be completely removable.

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

3.03 INSTALLATION

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

B. Perform installation in accordance with ASTM C1193.

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

D. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck dimension,
and surface bond area as recommended by manufacturer, except where specific dimensions are
indicated.

E. Install bond breaker backing tape where backer rod cannot be used.

F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without getting
sealant on adjacent surfaces.

G. Do not install sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.
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H. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

3.04 FIELD QUALITY CONTROL

A. Perform field quality control inspection/testing as specified in PART 1 under QUALITY
ASSURANCE article.

B. Destructive Adhesion Testing:  If there are any failures in first 1000 linear feet, notify
Architect/Engineer immediately.

C. Remove and replace failed portions of sealants using same materials and procedures as indicated
for original installation.

D. Repair destructive test location damage immediately after evaluation and recording of results.

3.05 POST-OCCUPANCY

A. Post-Occupancy Inspection:  Perform visual inspection of entire length of project sealant joints at a
time that joints have opened to their greatest width; i.e. at the low temperature in the thermal cycle.
 Report failures immediately and repair.

END OF SECTION
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SECTION 09 91 13
EXTERIOR PAINTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish exterior surfaces exposed to view, unless fully factory-finished and unless otherwise
indicated, including the following:
1. Existing chiller support rails, columns and supplemental support framing systems (new and

existing unistrut) and exposed electrical conduits inside the exterior chiller enclosure.

D. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-applied

primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Non-metallic roofing and flashing.
6. Stainless steel, anodized aluminum, bronze, tern coated stainless steel, zinc, and lead.
7. Marble, granite, slate, and other natural stones.
8. Floors, unless specifically indicated.
9. Ceramic and other types of tiles.
10.Brick, glass unit masonry, architectural concrete, cast stone, integrally colored plaster and

stucco.
11.Glass.
12.Concealed pipes, ducts, and conduits.

1.02 DEFINITIONS

A. Conform to ASTM D16 for interpretation of terms used in this section.

1.03 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for Architectural
Coatings; U.S. Environmental Protection Agency; current edition.

B. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications; 2016.

C. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators
Association; Current Edition.

D. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

E. SSPC V1 (PM1) - Good Painting Practice: Painting Manual, Volume 1; 2016.

F. SSPC V2 (PM2) - Systems and Specifications: Steel Structures Painting Manual, Volume 2; 2015.
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G. SSPC-SP 6 - Commercial Blast Cleaning; 2007.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for each:
1. Manufacturer's name, product name and/or catalog number, and general product category (e.g.

"alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description of

each system.

C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating range
of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Where sheen is not specified, discuss sheen options with Architect/Engineer before preparing

samples, to eliminate sheens definitely not required.
3. Allow 30 days for approval process, after receipt of complete samples by Architect/Engineer.

D. Certification:  By manufacturer that paints and finishes comply with VOC limits specified.

E. Manufacturer's Instructions:  Indicate special surface preparation procedures.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gallon of each color; from the same product run, store

where directed.
3. Label each container with color in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified, with
minimum three years experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified with
minimum five years experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.
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B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply exterior paint and finishes during rain or snow, or when relative humidity is outside
the humidity ranges required by the paint product manufacturer.

D. Minimum Application Temperatures for Latex Paints:  50 degrees F for exterior; unless required
otherwise by manufacturer's instructions.

E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Paints:
1. Benjamin Moore & Co:  www.benjaminmoore.com.
2. PPG Paints:  www.ppgpaints.com/#sle.
3. Pratt & Lambert Paints:  www.prattandlambert.com/#sle.
4. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

C. Primer Sealers:  Same manufacturer as top coats.

D. Substitutions:  Not permitted.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready mixed, unless required to be a field-catalyzed paint.
1. Where MPI paint numbers are specified, provide products listed in Master Painters Institute

Approved Product List, current edition available at www.paintinfo.com, for specified MPI
categories, except as otherwise indicated.

2. Provide paints and finishes of a soft paste consistency, capable of being readily and uniformly
dispersed to a homogeneous coating, with good flow and brushing properties, and capable of
drying or curing free of streaks or sags.

3. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing and
field experience.

4. For opaque finishes, tint each coat including primer coat and intermediate coats, one-half
shade lighter than succeeding coat, with final finish coat as base color.

5. Supply each paint material in quantity required to complete entire project's work from a single
production run.

6. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in the

following:
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a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for
Architectural Coatings.

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,
Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added at
project site; or other method acceptable to authorities having jurisdiction.

C. Flammability:  Comply with applicable code for surface burning characteristics.

D. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected later
by Architect/Engineer from the manufacturer's full line.

E. Colors:  As indicated in Color Schedule.
1. Allow for minimum of three colors for each system, unless otherwise indicated, without

additional cost to Owner.
2. Extend colors to surface edges; colors may change at any edge as directed by

Architect/Engineer.

2.03 PAINT SYSTEMS - EXTERIOR

A. Paint ME-OP-3A - Ferrous Metals, Unprimed, Alkyd, 3 Coat:
1. One coat of alkyd primer.
2. Semi-gloss:  Two coats of alkyd enamel; MPI #81.

B. Paint MgE-OP-3A - Galvanized Metals, Alkyd, 3 Coat:
1. One coat galvanize primer.
2. Semi-gloss:  Two coats of alkyd enamel; MPI #81.

2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by manufacturer of
top coats.
1. Anti-Corrosive Alkyd Primer for Metal; MPI #79.
2. Alkyd Primer for Galvanized Metal; MPI #76.

2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition
that may potentially effect proper application.

C. Test shop-applied primer for compatibility with subsequent cover materials.
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3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.  This includes the removal of all loose
materials that would prevent proper adhesion of the new paint products.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces for finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate
and bleach.  Rinse with clean water and allow surface to dry.

F. Galvanized Surfaces:
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
2. Prepare surface according to SSPC-SP 2.

G. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather edges to

make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare steel
surfaces.  Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using methods recommended in
writing by paint manufacturer and blast cleaning according to SSPC-SP 6 "Commercial Blast
Cleaning".  Protect from corrosion until coated.

3.03 APPLICATION

A. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

C. Apply each coat to uniform appearance.

D. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply additional
coats until complete hide is achieved.

E. Sand metal surfaces lightly between coats to achieve required finish.

F. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior to
applying next coat.

G. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.
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3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

3.06 COLOR  SCHEDULE

A. Exposed Steel at Chiller Enclosure: Sherwin Williams # 7072, Online.
END OF SECTION
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SECTION 23 05 19
METERS AND GAGES FOR HVAC PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pressure gages and pressure gage taps.

B. Thermometers and thermometer wells.

1.02 RELATED REQUIREMENTS

A. Section 23 21 13 - Hydronic Piping.

1.03 REFERENCE STANDARDS

A. ASME B40.100 - Pressure Gauges and Gauge Attachments; 2013.

B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2014.

C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers; 2014, with
Editorial Revision (2017).

D. UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Current Edition, Including All
Revisions.

1.04 FIELD CONDITIONS

A. Do not install instrumentation when areas are under construction, except for required rough-in,
taps, supports and test plugs.

PART 2  PRODUCTS

2.01 PRESSURE GAGES

A. Pressure Gages:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
rotary brass movement, brass socket, with front recalibration adjustment, black scale on white
background.
1. Case:  Steel with brass bourdon tube.
2. Size:  4-1/2 inch diameter.
3. Mid-Scale Accuracy:  One percent.
4. Scale:  Psi and KPa.

2.02 PRESSURE GAGE TAPPINGS

A. Gage Cock:  Tee or lever handle, brass for maximum 150 psi.

B. Needle Valve:  Brass, 1/4 inch NPT for minimum 150 psi.

C. Pulsation Damper:  Pressure snubber, brass with 1/4 inch connections.
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2.03 STEM TYPE THERMOMETERS

A. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;
lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with positive
locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical plane.
1. Size:  9 inch scale.
2. Window:  Clear Lexan.
3. Stem:  3/4 inch NPT brass.
4. Accuracy:  2 percent, per ASTM E77.
5. Calibration:  Degrees F and Degrees C.

2.04 THERMOMETER SUPPORTS

A. Socket:  Brass separable sockets for thermometer stems with or without extensions as required,
and with cap and chain.

2.05 TEST PLUGS

A. Test Plug:  1/4 inch or 1/2 inch brass fitting and cap for receiving 1/8 inch outside diameter
pressure or temperature probe with neoprene core for temperatures up to 200 degrees F.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide one pressure gage per pump, installing taps before strainers and on suction and
discharge of pump.  Pipe to gage.

C. Install pressure gages with pulsation dampers.  Provide gage cock to isolate each gauge.   Extend
nipples and siphons to allow clearance from insulation.

D. Install thermometer sockets adjacent to controls system thermostat, transmitter, or sensor sockets.
 Refer to Section 23 09 23.

E. Provide instruments with scale ranges selected according to service with largest appropriate scale.

F. Install gages and thermometers in locations where they are easily read from normal operating
level.  Install vertical to 45 degrees off vertical.

END OF SECTION
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SECTION 23 05 23
GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Applications.

B. General requirements.

C. Ball valves.

1.02 REFERENCE STANDARDS

A. ASME B31.9 - Building Services Piping; 2014.

PART 2  PRODUCTS

2.01 APPLICATIONS

A. Provide the following valves for the applications if not indicated on drawings:

2.02 GENERAL REQUIREMENTS

A. Valve Pressure and Temperature Ratings:  No less than rating indicated; as required for system
pressures and temperatures.

B. Valve Sizes:  Match upstream piping unless otherwise indicated.

C. Valve Actuator Types:

D. Valve-End Connections:

E. General ASME Compliance:
1. Building Services Piping Valves:  ASME B31.9.

END OF SECTION
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Pipe markers.

1.02 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2015.

B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2017.

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model number.

C. Product Data:  Provide manufacturers catalog literature for each product required.

D. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.

PART 2  PRODUCTS

2.01 IDENTIFICATION APPLICATIONS

A. Heat Transfer Equipment:  Nameplates.

B. Major Control Components:  Nameplates.

C. Piping:  Tags.

D. Pumps:  Nameplates.

E. Valves:  Tags.

2.02 NAMEPLATES

A. Manufacturers:
1. Brimar Industries, Inc.
2. Kolbi Pipe Marker Co.
3. Seton Identification Products, a Tricor Direct Company.

B. Letter Color:  White.

C. Letter Height:  1/4 inch.

D. Background Color:  Black.

E. Plastic:  Conform to ASTM D709.
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2.03 TAGS

A. Manufacturers:
1. Brimar Industries, Inc.
2. Kolbi Pipe Marker Co.
3. Seton Identification Products, a Tricor Company.

B. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting
background color.  Tag size minimum 1-1/2 inch diameter.

C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

2.04 PIPE MARKERS

A. Manufacturers:
1. Brady Corporation.
2. Brimar Industries, Inc.
3. Kolbi Pipe Marker Co.

B. Color:  Conform to ASME A13.1.

C. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe
or pipe covering; minimum information indicating flow direction arrow and identification of fluid
being conveyed.

D. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing and
printed markings.

PART 3  EXECUTION

3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

3.02 INSTALLATION

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with sufficient
adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.

C. Install plastic pipe markers in accordance with manufacturer's instructions.

D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

E. Use tags on piping 3/4 inch diameter and smaller.  
1. Identify service, flow direction, and pressure.
2. Install in clear view and align with axis of piping.
3. Locate identification not to exceed 20 feet on straight runs including risers and drops, adjacent

to each valve and Tee, at each side of penetration of structure or enclosure, and at each
obstruction.

END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of  hydronic systems.

B. Measurement of final operating condition of HVAC systems.

1.02 REFERENCE STANDARDS

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC Systems;
2008.

C. NEBB (TAB) - Procedural Standards for Testing Adjusting and Balancing of Environmental
Systems; 2015, with Errata (2017).

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2002.

1.03 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor for approval
within 30 days after award of Contract.

C. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be
followed and the specific approach for each system and component.
1. Submit to Architect/Engineer.
2. Include at least the following in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency measurements to
be performed and a description of specific test procedures, parameters, formulas to be
used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to be
tested, adjusted and balanced with the data cells to be gathered for each.

c. Discussion of what notations and markings will be made on the duct and piping drawings
during the process.

d. Final test report forms to be used.
e. Procedures for formal deficiency reports, including scope, frequency and distribution.

D. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final copies

for Architect/Engineer and for inclusion in operating and maintenance manuals.
3. Include actual instrument list, with manufacturer name, serial number, and date of calibration.
4. Form of Test Reports:  Where the TAB standard being followed recommends a report format

use that; otherwise, follow ASHRAE Std 111.
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5. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units.
6. Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone number of Testing, Adjusting, and Balancing Agency.
d. Project name.
e. Project location.
f. Project Architect/Engineer.
g. Project Contractor.
h. Report date.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION

3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1. AABC MN-1, AABC National Standards for Total System Balance.
2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of Building

Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.
3. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.
4. SMACNA (TAB).

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection procedures
with the authorities having jurisdiction.

D. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this

section.
2. Having minimum of three years documented experience.
3. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabchq.com; upon completion submit AABC
National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy Management

Institute:  www.tabbcertified.org/#sle.

E. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

3.02 EXAMINATION 

A. Verify that systems are complete and operable before commencing work.  Ensure the following
conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
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3. Proper thermal overload protection is in place for electrical equipment.
4. Air coil fins are cleaned and combed.
5. Hydronic systems are flushed, filled, and vented.
6. Pumps are rotating correctly.
7. Proper strainer baskets are clean and in place.
8. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.

3.03 ADJUSTMENT TOLERANCES

A. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.

3.04 RECORDING AND ADJUSTING 

A. Ensure recorded data represents actual measured or observed conditions.

B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to
be restored.  Set and lock memory stops.

C. After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

D. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors
to electrical switch boxes, and restoring thermostats to specified settings.

E. Check and adjust systems approximately six months after final acceptance and submit report.

3.05 WATER SYSTEM PROCEDURE

A. Adjust water systems to provide required or design quantities.

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to determine
flow rates for system balance.  Where flow metering devices are not installed, base flow balance
on temperature difference across various heat transfer elements in the system.

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements prior
to thermal testing.  Perform balancing by measurement of temperature differential in conjunction
with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.

E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and fittings. 
Do not use service or shut-off valves for balancing unless indexed for balance point.

F. Where available pump capacity is less than total flow requirements or individual system parts, full
flow in one part may be simulated by temporary restriction of flow to other parts.

3.06 SCOPE

A. Test, adjust, and balance the following:
1. HVAC Pumps
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2. Air Cooled Water Chillers.
3. Terminal Heat Transfer Units
4. Plate and Frame Heat Exchangers

END OF SECTION
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SECTION 23 07 19
HVAC PIPING INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Piping insulation.

B. Jackets and accessories.

1.02 RELATED REQUIREMENTS

A. Section 23 21 13 - Hydronic Piping:  Placement of hangers and hanger inserts.

1.03 REFERENCE STANDARDS

A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate [Metric];
2014.

C. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2013.

D. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal
Insulation in Sheet and Tubular Form; 2014.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

F. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.

G. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;
National Fire Protection Association; 2006.

H. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide product description, thermal characteristics, list of materials and thickness
for each service, and locations.

1.05 QUALITY ASSURANCE

A. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section with minimum three years of experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and thickness.
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1.07 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.

B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS

2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, when
tested in accordance with ASTM E84, NFPA 255, or UL 723.

2.02 GLASS FIBER

A. Manufacturers:
1. Knauf Insulation.
2. Johns Manville Corporation.
3. CertainTeed Corporation.

B. Insulation:  ASTM C547 ; semi-rigid, noncombustible, end grain adhered to jacket.
1. 'K' value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum service temperature:  650 degrees F.
3. Maximum moisture absorption:  0.2 percent by volume.

C. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film; moisture
vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-inches.

D. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

E. Vapor Barrier Lap Adhesive:
1. Compatible with insulation.

2.03 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Manufacturer:
1. Aeroflex USA, Inc.
2. Armacell LLC.
3. K-Flex USA LLC.

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 3; use molded tubular material wherever possible.
1. Minimum Service Temperature:  -40 degrees F.
2. Maximum Service Temperature:  220 degrees F.
3. Connection:  Waterproof vapor barrier adhesive.

C. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.

2.04 JACKETS

A. PVC Plastic.
1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.

a. Minimum Service Temperature:  0 degrees F.
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b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance with

ASTM E96/E96M.
d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

2. Covering Adhesive Mastic:
a. Compatible with insulation.

B. Aluminum Jacket:  ASTM B209 (ASTM B209M) formed aluminum sheet.
1. Thickness:  0.016 inch sheet.
2. Finish:  Smooth.
3. Joining:  Longitudinal slip joints and 2 inch laps.
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.

B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with NAIMA National Insulation Standards.

C. Exposed Piping:  Locate insulation and cover seams in least visible locations.

D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion joints.

E. Glass fiber insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward clinch
expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

F. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location:  Between support shield and piping and under the finish jacket.
4. Insert configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
5. Insert material:  Hydrous calcium silicate insulation or other heavy density insulating material

suitable for the planned temperature range.

G. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at
supports, protrusions, and interruptions.
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H. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of horizontal
piping.  Provide two coats of UV resistant finish for flexible elastomeric cellular insulation without
jacketing.

3.03 SCHEDULE

A. Heating Systems:
1. Heating Water Supply and Return:

a. Glass Fiber Insulation:
1) Pipe Size Range:  3/4 - 1-1/4 inch.

a) Thickness:  1-1/2 inch
2) Pipe Size Range:  1-1/2 inch and greater.

a) Thickness:  2 inch

B. Cooling Systems:
1. Chilled Water:

a. Glass Fiber Insulation:
1) Pipe Size Range:  All sizes.

a) Thickness:  1 inch
2. Chilled Water, Exterior:

a. Flexible Elastomeric Cellular Insulation:
1) Pipe Size Range:  All sizes.

a) Thickness:  2 inch
3. Dual Temperature Water:

a. Glass Fiber Insulation:
1) Pipe Size Range:  3/4 - 1-1/4 inch.

a) Thickness:  1-1/2" inch
2) Pipe Size Range:  1-1/2" and greater.

a) Thickness:  2 inch
3) Runouts not over 12 feet in length.

a) Thickness:  1 inch.
b. Flexible Elastomeric Cellular Insulation:

1) Runouts not over 12 feet in length.
a) Thickness:  1 inch.

END OF SECTION
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SECTION 23 09 23
DIRECT-DIGITAL CONTROL SYSTEM TRIDIUM JCI FX

PART 1  GENERAL

1.01 SECTION INCLUDES

A. System description.

B. Operator interface.

C. Controllers.

D. Power supplies and line filtering.

E. System software.

F. Controller software.

G. HVAC control programs.

1.02 RELATED REQUIREMENTS

A. Section 26 05 83 - Wiring Connections: Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. ASHRAE Std 135 - BACnet - A Data Communication Protocol for Building Automation and Control
Networks; 2016.

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

1.04 SUBMITTALS

A. Product Data: Include manufacturer's technical literature for each control device. Indicate
dimensions, capacities, performance characteristics, electrical characteristics, finishes for
materials, and installation and startup instructions for each type of product indicated.
1. DDC System Hardware: Bill of materials of equipment  indicating  quantity, manufacturer, and

model number. Include technical data for operator workstation equipment, interface equipment,
control units, transducers/transmitters, sensors, actuators, valves, relays/switches, control
panels, and operator interface equipment.
a. Control System Software: Include technical data for operating system software, operator

interface, color graphics, and other third-party applications.
2. Controlled Systems: Instrumentation list with element name, type of device, manufacturer,

model number, and product data. Include written description of sequence of operation including
schematic diagram.

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.
1. Bill of materials of equipment indicating quantity, manufacturer, and model number.
2. Schematic flow diagrams  showing fans,  pumps, coils, dampers, valves,  and  control devices.
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3. Wiring Diagrams: Power, signal, and control wiring.
4. Details of control panel faces, including controls, instruments, and labeling.
5. Written description of sequence of operation.
6. Schedule of dampers including size, leakage, and flow characteristics.
7. Schedule of valves including flow characteristics.
8. DDC System Hardware:

a. Wiring diagrams for control units with termination numbers.
b. Schematic diagrams and floor plans for field sensors and control hardware.
c. Schematic diagrams for control, communication, and power wiring, showing trunk data

conductors and wiring between operator workstation and control unit locations.
9. Control System Software: List of color graphics indicating monitored systems, data (connected

and calculated) point addresses, output schedule, and operator notations.
10.Controlled Systems:

a. Schematic diagrams of each controlled system with control points labeled and control
elements graphically shown, with wiring.

b. Scaled drawings showing mounting, routing, and wiring of elements including bases and
special construction.

c. Written description of sequence of operation including schematic diagram.
d. Points list.

C. Data Communications Protocol Certificates: Certify that each proposed DDC system component
complies with ASHRAE 135.

D. Software and Firmware Operational Documentation: Include the following:
1. Software operating and upgrade manuals.
2. Program Software Backup:  On a magnetic media or compact disc, complete with data files and

points tables.
3. Device address list.
4. Printout of software application and graphic screens.
5. Software license required by and installed for DDC workstations and control systems.

E. Software Upgrade Kit: For Owner to use in modifying software to suit future systems revisions or
monitoring and control revisions.

F. Qualification Data: For installer.

G. Field quality-control test reports: Provide standard commissioning report for all systems.

H. Operation and Maintenance Data: For HVAC instrumentation and control system to include in
emergency, operation, and maintenance manuals. In addition to items specified in Division 01
Section "Operation and Maintenance Data," include the following:
1. Maintenance instructions and lists of spare parts for each type of control device and

compressed-air station.
2. Interconnection wiring diagrams with identified and numbered system components and devices.
3. Keyboard illustrations and step-by-step procedures indexed for each operator function.
4. Inspection period, cleaning methods, cleaning materials recommended, and calibration

tolerances.
5. Calibration records and list of set points.
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I. Project Record Documents:  Record actual locations of control components, including control
units, thermostats, and sensors.
1. Revise shop drawings to reflect actual installation and operating sequences.

1.05 QUALITY ASSURANCE

A. Installer Qualifications: Automatic control system manufacturer's authorized representative who is
trained and approved for installation of system components required for this Project.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C. All technician’s labor shall be by Tridium N4 certified and factory trained employees with 5 or more
years of experience on the new and existing systems. Subcontracting of technician’s labor is
unacceptable. All electrical installation shall be by Building Automation specialty electrical
contractors directly employed and managed by the BAS contractor.

D. All line voltage devices shall be UL or ETL listed

E. Comply with ASHRAE 135 for DDC system components.
1. All new devices shall be BACnet MSTP
2. All new devices must BTL listed. No exception or substitutions

1.06 WARRANTY

A. Warranty: Provide 2 Year Parts and Labor Factory Authorized Warranty Service for all new
components and all labor provided on the project. Update all software to latest version available
during warranty period at no additional cost to owner.

1.07 PROTECTION OF SOFTWARE RIGHTS

A. Prior to delivery of software, the Owner and the party providing the software will enter into a
software license agreement with provisions for the following:
1. Limiting use of software to equipment provided under these specifications.
2. Limiting copying.
3. Preserving confidentiality.
4. Prohibiting transfer to a third party.

B. Provide Owner administrative rights after warranty period expires.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Factory-Mounted Components: Where control devices specified in this Section are indicated to be
factory mounted on equipment, arrange for shipping of control devices to equipment manufacturer.

B. System Software: Update to latest version of software at Project completion.

1.09 COORDINATION

A. Coordinate location of thermostats, humidistats, and other exposed control sensors with plans and
room details before installation.
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B. Coordinate equipment with Division 23 Sections for compatibility.   Control contractor to provide all
necessary devices for a complete and fully operational system for all equipment.

C. Coordinate  supply  of  conditioned  electrical  branch  circuits  for  control  units  and  operator
workstation.

D. Coordinate equipment with Division 26 achieve compatibility of communication interfaces.

E. Coordinate equipment with Division 26 to achieve compatibility with starter coils and annunciation
devices.

F. Coordinate   equipment   with   Division 26   to   achieve compatibility with motor starters and
annunciation devices.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Controllers:
1. Manufacturers:

a. Johnson - FX-PC series, BTL Listed, BACnet MSTP devices. Proprietary controllers
(Metasys) will not be allowed. Supervisory controllers to be Johnson FX80 JACE 8000
series with open license.

2. Software required to program the supervisory & field level controllers shall be made available to
the Owner, and left on the BAS Server at project completion by the BAS Contractor.

3. Controllers to have 10% spare IO for future use.

B. End Devices
1. All end devices shall be by manufacturers as specified below.

2.02 SYSTEM DESCRIPTION

A. Control System
1. Manufacturers:

a. Johnson Facility Explorer (Tridium Niagara 4) BACnet Open Protocol Web Based System
with server (N4 Supervisor). Proprietary systems (Metasys) will not be allowed.

2. Installers:
a. Applied Controls Inc., Warrenville
b. Integrated Control Technologies, West Chicago
c. McDonough Mechanical Services.

3. 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 to provide a complete and fully operational
system of controls for all new and existing equipment shown on the plans and described in the
specifications.

4. All graphics shall be web based using HTML5 over TCP/IP. Provide a free Android or iPhone
APP with custom scaled graphics for all equipment. App shall be free with no user subscription
fees and have scaled custom graphics for all HVAC systems & associated features.
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B. Install a new controller for each existing piece of equipment communicating to the web server over
BACnet MSTP protocol using RS485 wiring

C. Non-critical equipment (exhaust fans, unit heaters, etc.) may be connected  to  nearby controllers
or grouped logically into a dedicated controller for multiple units.

D. Install all new sensors and actuators for all equipment, wired to new controllers. Include all
necessary relays, transformers and enclosures for a complete and fully operational system.

E. Install all field wiring per NEC and install all wiring in conduit if it is in an exposed area or
mechanical space.

F. Provide stand-alone wiring and interlocks for all equipment and controls as necessary for a
complete and fully operational system.

G. Provide spring return actuators for all dampers or valves that could be subject to freezing or create
an unsafe condition.

H. System shall include controls and programming to meet energy code including demand control
ventilation and critical zone reset of fan speed for VAV systems.

I. The owner shall provide VPN access for service to provide ongoing user support, warranty and
maintenance.

J. Include installation and calibration, supervision, adjustments, and fine tuning necessary for
complete and fully operational system.

2.03 GRAPHICS DISPLAY

A. Operator’s workstation shall display all data associated with project as called out on drawings
and/or object type list supplied. Graphic files shall be created using digital, full color photographs
of system installation, AutoCAD, GraphICS or Visio drawing files of field installation drawings and
wiring diagrams from as-built drawings. Operator’s workstation shall display all data using
three-dimensional graphic representations of all mechanical equipment. System shall be capable
of displaying graphic file, text, and dynamic object data together on each display and shall include
animation. Information shall be labeled with descriptors and shall be shown with the appropriate
engineering units. All information on any display shall be dynamically updated without any action
by the user. Workstation shall allow user to change all field-resident EMCS functions associated
with the project, such as setpoints, weekly schedules, exception schedules, etc. from any screen
no matter if that screen shows all text or a complete graphic display. This shall be done without
any reference to object addresses or other numeric/mnemonic indications.

B. Provide complete and easy to use color graphics user interface, including:
1. A unique graphical representation or all equipment with adjustable setpoints and alarms
2. 3D Floor Plans with zones identified and color coding of alarm conditions (flood fill red for

above setpoint, blue for below setpoint).
3. Provide room numbers and equipment tags for all equipment on plans.
4. Navigation tree for access to all equipment and plans.
5. Clicking on any floor plan equipment tag will navigate to unique equipment graphic.
6. All setpoints shall have user adjustable alarm ranges.
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7. Time of day scheduling for all equipment easily adjustable by the user.
8. Adjustable Alarm ranges and alarm history page.

C. Binary objects shall be displayed as ACTIVE/INACTIVE/NULL or with customized text. Text shall
be justified left, right or center as selected by the user. Also, allow binary objects to be displayed
as individual change-of-state graphic objects on the display screen such that they overlay the
system graphic.  Each binary object displayed in this manner shall be assigned up to three graphic
files for display when the point is ON, OFF or in alarm. For binary outputs, toggle the object’s
commanded status when the graphic item is selected with the system mouse. Similarly, allow the
workstation operator to toggle the binary object’s status by selecting with the mouse a graphic of a
switch or light, for example, which then displays a different graphic (such as an “ON” switch or
lighted lamp).  Additionally, allow binary objects to be displayed as an animated graphic. Animated
graphic objects shall be displayed as a sequence of multiple graphics to simulate motion. For
example: when a pump is in the OFF condition, display a stationary graphic of the pump. When
the operator selects the pump graphic with the mouse, the represented object’s status is toggled
and the graphic of the pump’s impeller rotates in a time-based animation. The operator shall be
able to click on an animated graphical object or switch it from the OFF position to ON, or ON to
OFF. Allow operator to change graphic file assignment and also create new and original graphics
online. System shall be supplied with a library of standard graphics, which may be used unaltered
or modified by the operator. Systems that do not allow customization or creation of new graphic
objects by the operator (or with third-party software) shall not be allowed.

D. Analog objects shall be displayed with operator modifiable units. Analog input objects may also be
displayed as individual graphic items on the display screen as an overlay to the system graphic.
Each analog input object may be assigned a minimum of five graphic files, each with high/low
limits for automatic selection and display of these graphics. As an example, a graphic
representation of a thermometer would rise and fall in response to either the room temperature or
its deviation from the controlling setpoint. Analog output objects, when selected with the mouse,
shall be displayed as a prompted dialog (text only) box. Selection for display type shall be
individual for each object. Analog object values may be changed by selecting either the “increase”
or “decrease” arrow in the analog object spinner box without using the keypad. Pressing the button
on the right side of the analog object spinner box allows direct entry of an analog  value  and 
accesses  various  menus  where  the  analog  value  may  be  used,  such  as trend logs.

E. Analog objects may also be assigned to an area of a system graphic, where the color of the
defined area changes based on the analog object’s value. For example, an area of a floor-plan
graphic served by a single control zone would change color with respect to the temperature of the
zone or its deviation from setpoint. All editing and area assignment shall be created or modified
online using simple icon tools.

F. A customized menu label (push-button) shall be used for display selection. Menu items on a
display shall allow penetration to lower level displays or additional menus. Dynamic point
information and menu label push buttons may be mixed on the same display to allow sub- displays
to exist for each item. Each display may be protected from viewing unless operator has
appropriate security level. A security level may be assigned to each display and system object.
The menu label shall not appear on the graphic if the operator does not have the appropriate
security level.
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G. G. A mouse shall be used to move the pointer arrow to the desired item for selection of new
display or to allow the operator to make changes to object data.

2.04 WEB INTERFACE

A. General
1. BAS supplier shall provide web-based access to the system as part of standard installation.

User shall be able to access all displays of real-time data that are part of the BAS via a
standard Web browser. Web browser shall tie into the network via owner- supplied Ethernet
network connection.  The web-page software shall not require a per user licensing fee or
annual fees. The web-page host must be able to support on average 50 simultaneous users
with the ability to expand the system to accommodate an unlimited number of users.

B. Browser Technology
1. Browser shall be standard version of Microsoft Internet Explorer, Google Chrome, or Mozilla

Firefox. No special vendor-supplied software shall be needed on computers running browser.
All displays shall be viewable and the Web-page host shall directly access real-time data from
the BAS BACnet network. Data shall be displayed in real time and update automatically without
user interaction. User shall be able to change data on displays if logged in with the appropriate
user name and password.

C. Communications
1. Web-page host shall include two Ethernet network connections. One network connection shall

be dedicated to BAS BACnet network and shall be used to gather real-time data from all the
BACnet devices that form the BAS. This network shall communicate via BACnet, allowing the
Web-page host to gather data directly from units on the local LAN or from other projects
connected over a WAN. This network shall also provide the connection to the BAS server for
Web page generation.

2. The second Ethernet connection shall provide the physical connection to the Internet or an
IP-based WAN. It shall be the port that is used for the browser to receive Web pages and data
from the Web-page host. The Web-page host shall act as a physical barrier between the BAS
network and the WAN or Internet connection that allows the browser to receive web pages and
data. The two separate network connections provide for a physical barrier to prevent raw
BACnet traffic being exposed on the IP network.

3. The Web-page host shall provide for complete isolation of the IP and BACnet networks by not
routing networking packets between the two networks.

4. BAS BACnet Ethernet network shall be provided and installed by the BAS supplier. Owner shall
provide and incur any monthly charges of WAN/Internet connection.

D. Display of Data
1. Web page graphics shown on browser shall be replicas of the BAS displays. User shall need

no additional training to understand information presented on Web pages when compared to
what is shown on BAS displays. Web page displays shall include animation just as BAS
displays. Fans shall turn, pilot lights shall blink, coils shall change colors, and so on.

2. Real-time data shall be shown on all browser Web pages. This data must be directly gathered
via the BACnet network and automatically updated on browser Web page displays without any



PROJECT NO. 18-346-1174
Copyright 2019 by KLUBER, INC.; All Rights Reserved

23 09 23 - 8 SECTION 23 09 23
DIRECT-DIGITAL CONTROL SYSTEM TRIDIUM JCI

FX

user action. Data on the browser shall automatically refresh as changes are detected without
re-drawing the complete display.

3. It shall be possible for user from browser Web page to change data if the user is logged on with
the appropriate password. Clicking on a button or typing in a new value shall change digital
data. Using pull-down menus or typing in a new value shall change analog data.

4. Data displays shall be navigated using pushbuttons on the displays that are simply clicked on
with the mouse to select a new display. Alternatively, the standard back and forward buttons of
the browser can be used for display navigation.

E. Time Schedule Adjustment
1. Web access shall allow user to view and edit all schedules in the system. This includes

standard, holiday and event schedules as described in BAS specification. Display of schedules
shall show interaction of all schedules on a single display so user sees an overview of how all
work together. User shall be able to edit schedules from this display.

2. Display of all 3 schedules must show all ON times for standard, holiday and event schedules in
different colors on a given day. In addition, OFF times for each must also be shown in
additional colors. User shall be able to select from standard calendar what days are to be
scheduled and same display shall show all points and zones affected. User shall be able to set
time for one day and select all days of the week that shall be affected as a recurrence of that
same schedule for that given day.

3. Schedule list shall show all schedules currently defined. This list shall include all standard,
holiday and event schedules. In addition, user shall be able to select a list that shows all
scheduled points and zones.

F. Logging of Information
1. User shall use standard browser technology to view all trend logs in system. User shall be able

to view logged data in tabular form or graphical format. User shall be able to adjust time interval
of logged data viewed and shall be able to adjust y axis of data viewed in graphical format.
User shall also be able to down-load data through the web interface to local computer. Data
shall be in CSV format.

G. Alarm Handling
1. Web interface shall display alarms as they occur. User shall be able to acknowledge alarms

using browser technology. In addition, user shall be able to view history of alarm occurrence
over a user selected time frame. In addition, those alarms may be filtered for viewing per user
selected options. A single selection shall display all alarms that have not been acknowledged.

H. Web Page Generation
1. Web pages shall be generated automatically from the BAS displays that reside on the BAS

server. User shall access Web-page host via the network and shall initiate a web page
generation utility that automatically takes the BAS displays and turns them into Web pages.
The Web pages generated are automatically installed on the Web page host for access via any
computer’s standard browser.

I. Password Security and Activity Log
1. Access via Web browser shall utilize the same hierarchical security scheme as BAS system.

User shall be asked to log in once the browser makes connection to Web-page host. Once the
user logs in, any and all changes that are made shall be tracked by the BAS system. The user
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shall be able to change only those items that the user has authority to change. A user activity
report shall show any and all activity of the users that have logged in to the system regardless
of whether those changes were made using a browser or via the BAS workstation.

J. BACnet Communication
1. Web server shall directly communicate to all devices on the BAS network using BACnet

protocol. No intermediate devices shall be necessary for BACnet communication.

2.05 OPERATOR INTERFACE

A. One PC-based microcomputer(s) with minimum configuration as follows: (System configuration
based on Dell OptiPlex 7040 Mini Tower, components listed below were current at time of
publication. Provide most current version available of all components listed at time of ordering)
1. Motherboard: With integrated USB 3.0 ports, integrated Intel Pro 10/100 (Ethernet), integrated

audio, bios, and hardware monitoring.
2. Processor: Intel Core i7-6700 (Quad Core, at least 2.80GHz, 8MB w/ HD530 Graphics).
3. Random-Access Memory: 16GB, NON-ECC, 2133 MHz DDR4. (2x8GB)
4. Graphics: Intel Integrated Graphics, with both DVI and HDMI Adapter.
5. Monitor:  24 inches, 1900x1200, Dell UltraSharp U2415 Widescreen LCD color, IPS, DVI/HDMI

connections.
6. Keyboard: QWERTY, 105 keys in ergonomic shape.
7. Hard-Disk Drive: 2.0 TB 3.5 SATA
8. 8X DVD +/- RW and 19-in-1 Card Reader.
9. Mouse: Three button, USB optical.
10.Uninterruptible Power Supply: 2 kVa.
11.Operating System: Microsoft Windows 10Professional, 64-bit, English.
12.Printer: Black-and-white, laser-jet type as follows:

a. Print Head: 1200 x 1200 dpi resolution.
b. Paper Handling: Minimum of 250 sheet trays.
c. Print Speed: Minimum of 120 characters per second.

13.Application Software:
a. I/O capability from operator station.
b. System security for each operator via software password and access levels.
c. Automatic system diagnostics; monitor system and report failures.
d. Database creation and support.
e. Automatic and manual database save and restore.
f. Dynamic color graphic displays with up to 10 screen displays at once.
g. Custom  graphics  generation  and  graphics  library  of  HVAC  equipment  and symbols.
h. Alarm processing, messages, and reactions.
i. Trend logs retrievable in spreadsheets and database programs.
j. Alarm and event processing.
k. Object and property status and control.
l. Automatic restart of field equipment on restoration of power.
m. Data collection, reports, and logs. Include standard reports for the following:

1) Current values of all objects.
2) Current alarm summary.
3) Disabled objects.
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4) Alarm lockout objects.
5) Logs.

n. Custom report development.
o. Utility and weather reports.
p. Workstation application editors for controllers and schedules.
q. Maintenance management.

14.Custom Application Software:
a. English language oriented.
b. Full-screen character editor/programming environment.
c. Allow development of independently executing program modules withdebugging/simulation

capability.
d. Support conditional statements.
e. Support floating-point arithmetic with mathematic functions.
f. Contains predefined time variables.

2.06 CONTROL PANELS

A. NEMA 250, general purpose utility enclosures with enameled finished face panel.

B. Provide common keying for all panels.

2.07 CONTROLLERS

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.
1. 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 or diagnostic terminal unit.

2. 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.
3. Standard Application Programs:

a. Electric Control Programs: Demand limiting, duty cycling, automatic time scheduling,
start/stop time optimization, night setback/setup, on-off control with differential sequencing,
staggered start, antishort cycling, PID control, DDC with fine tuning, and trend logging.

b. HVAC  Control  Programs:  Optimal  run  time,  supply-air  reset,  and  enthalpy switchover.
c. Chiller Control Programs:  Control function of condenser-water reset, chilled- water reset,

and equipment sequencing.
d. Programming Application Features: Include trend point; alarm processing and messaging;

weekly, monthly, and annual scheduling; energy calculations; run-time totalization; and
security access.

e. Remote communications.
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f. Maintenance management.
g. Units of Measure: Inch-pound and SI (metric).

4. Local operator interface provides for download from or upload to operator workstation or
diagnostic terminal unit.

5. ASHRAE 135 Compliance: Control units shall use ASHRAE 135 protocol and communicate
using ISO 8802-3 (Ethernet) datalink/physical layer protocol.

B. Local Control Units: Modular, comprising processor board with electronically programmable,
nonvolatile, read-only memory; and backup power source.
1. Units monitor or control each I/O point, process information, and download from or upload to

operator workstation or diagnostic terminal unit.
2. 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.

3. Local operator interface provides for download from or upload to operator workstation or
diagnostic terminal unit.

4. ASHRAE 135  Compliance:  Control  units  shall  use  ASHRAE 135  protocol  and
communicate using ISO 8802-3 (Ethernet) datalink/physical layer protocol.

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.
1. Binary Inputs: Allow monitoring of on-off signals without external power.
2. Pulse Accumulation Inputs: Accept up to 10 pulses per second.
3. Analog Inputs:  Allow monitoring of low-voltage (0- to 10-V dc), current (4 to 20 mA), or

resistance signals.
4. Binary Outputs:   Provide on-off or pulsed low-voltage signal, selectable for normally open or

normally closed operation.
5. Analog Outputs: Provide modulating signal, either low voltage (0- to 10-V dc) or current (4 to 20

mA).
6. Tri-State Outputs:   Provide two coordinated binary outputs for control of three-point,

floating-type electronic actuators.
7. 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:
1. Output ripple of 5.0 mV maximum peak to peak.
2. Combined 1 percent line and load regulation with 100-mic.sec. response time for 50 percent

load changes.
3. 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:
1. Minimum dielectric strength of 1000 V.
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2. Maximum response time of 10 nanoseconds.
3. Minimum transverse-mode noise attenuation of 65 dB.
4. Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz.

2.08 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.
1. 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.

2. 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.

3. ASHRAE 135 Compliance: Communicate using read (execute and initiate) and write (execute
and initiate) property services defined in ASHRAE 135. Reside on network using MS/TP
datalink/physical layer protocol and have service communication port for connection to
diagnostic terminal unit.

4. Enclosure: Dustproof rated for operation at 32 to 120 deg F.
5. Enclosure: Waterproof rated for operation at 40 to 150 deg F.

2.09 ELECTRONIC SENSORS

A. Description:  Vibration and corrosion resistant; for wall, immersion, or duct mounting as required.

B. Thermistor Temperature Sensors and Transmitters:
1. Manufacturers:

a. Johnson Controls, Inc.
b. Kele
c. ACI

2. Accuracy: Plus or minus 0.5 deg F at calibration point.
3. Wire: Twisted, shielded-pair cable.
4. Insertion Elements in Ducts:   Single point, 8 inches long; use where not affected by

temperature stratification or where ducts are smaller than 9 sq. ft..
5. Averaging Elements in Ducts:  36 inches long, flexible; use where prone to temperature

stratification or where ducts are larger than 10 sq. ft..
6. Insertion Elements for Liquids:  Brass or stainless-steel socket with minimum insertion length of

2-1/2 inches.
7. Room Sensor Cover Construction: Manufacturer's standard locking covers.

a. Set-Point Adjustment: Exposed.
b. Set-Point Indication: Exposed.
c. Color: White.
d. Orientation: Vertical.

8. Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.
9. Room Security Sensors:  Stainless-steel cover plate with insulated back and security screws.

C. RTDs and Transmitters:
1. Manufacturers:
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a. Johnson Controls, Inc.
b. Kele
c. ACI

2. Accuracy: Plus or minus 0.2 percent at calibration point.
3. Wire: Twisted, shielded-pair cable.
4. Insertion Elements in Ducts:   Single point, 8 inches long; use where not affected by

temperature stratification or where ducts are smaller than 9 sq. ft..
5. Averaging Elements in Ducts:   18 inches long, rigid; use where prone to temperature

stratification or where ducts are larger than 9 sq. ft.; length as required.
6. Insertion Elements for Liquids:   Brass socket with minimum insertion length of 2-1/2 inches.
7. Room Sensor Cover Construction: Manufacturer's standard locking covers.

a. Set-Point Adjustment: Exposed.
b. Set-Point Indication: Exposed.
c. Color: White.
d. Orientation: Horizontal.

8. Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.
9. Room Security Sensors: Stainless-steel cover plate with insulated back and security screws.

D. Humidity Sensors: Bulk polymer sensor element.
1. Manufacturers:

a. Johnson Controls, Inc.
b. Kele
c. ACI
d. Vaisala.

2. Accuracy: 5 percent full range with linear output.
3. Duct Sensor:  20 to 80 percent relative humidity range with element guard and mounting plate.
4. Outside-Air Sensor:  20 to 80 percent relative humidity range with mounting enclosure, suitable

for operation at outdoor temperatures of minus 22 to plus 185 deg F.
5. Duct and Sensors:  With element guard and mounting plate, range of 0 to 100 percent relative

humidity.

E. Pressure Transmitters/Transducers:
1. Manufacturers:

a. Johnson Controls, Inc.
b. Kele
c. Dwyer

2. Static-Pressure Transmitter:  Nondirectional sensor with suitable range for expected input, and
temperature compensated.
a. Accuracy: 2 percent of full scale with repeatability of 0.5 percent.
b. Output: 4 to 20 mA.
c. Building Static-Pressure Range: 0- to 0.25-inch wg.
d. Duct Static-Pressure Range: 0- to 5-inch wg.

3. Water Pressure Transducers: Stainless-steel diaphragm construction, suitable for service;
minimum 150-psig operating pressure; linear output 4 to 20 mA.

4. 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.
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5. Differential-Pressure Switch (Air or Water): Snap acting, with pilot-duty rating and with suitable
scale range and differential.

6. Pressure Transmitters: Direct acting for gas, liquid, or steam service; range suitable for system;
linear output 4 to 20 mA.

2.10 STATUS SENSORS

A. Status Inputs for Fans: Current sensor.

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 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.
1. Manufacturers:

a. Johnson Controls, Inc.
b. Functional Devices
c. Veris
d. Senva

2.11 ACTUATORS

A. Electric Motors: Size to operate with sufficient reserve power to provide smooth modulating action
or two-position action.
1. Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC

Equipment."
2. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil immersed and

sealed. Equip spring-return motors with integral spiral-spring mechanism in housings designed
for easy removal for service or adjustment of limit switches, auxiliary switches, or feedback
potentiometer.

3. Nonspring-Return Motors for Valves Larger Than NPS 2-1/2:  Size for running torque of 150 in.
x lbf and breakaway torque of 300 in. x lbf.
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4. Spring-Return  Motors  for  Valves  Larger  Than  NPS 2-1/2:  Size  for  running  and
breakaway torque of 150 in. x lbf.

5. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.:  Size for running torque of 150
in. x lbf and breakaway torque of 300 in. x lbf.

6. Spring-Return Motors for Dampers  Larger Than 25 Sq. Ft.:  Size for  running and breakaway
torque of 150 in. x lbf.

2.12 CONTROL VALVES

A. Manufacturers:
1. Johnson Controls, Inc.
2. Belimo
3. Danfoss Inc (self-contained only as indicated on plans).
4. No Substitutions

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.

2.13 CONTROL CABLE

A. Electronic  and  fiber-optic  cables  for  control  wiring  are  specified  in  Division 27  Section
"Communications Horizontal Cabling”, per controller manufacturer specifications.

B. Provide plenum rated cable in air streams and plenum ceilings.

C. Windy City Wire and Belden Acceptable

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that conditioned power supply is available to the control units and to the operator work
station.  Verify that field end devices, wiring, and pneumatic tubing is installed prior to installation
proceeding.

3.02 INSTALLATION

A. Install control units and other hardware in position on permanent walls where not subject to
excessive vibration.

B. Install software in control units and in operator work station.  Implement all features of programs to
specified requirements and appropriate to sequence of operation.

C. Provide conduit and electrical wiring in accordance with Section 26 06 20.26.  Electrical material
and installation shall be in accordance with appropriate requirements of Division 26.
1. Provide conduit for all control wiring exposed to view. This includes but is not limited to all

storage rooms, mechanical rooms, and similar spaces.
2. Provide conduit for all control wiring concealed in inaccessible spaces. This includes but is not

limited to wiring above/behind drywall and plaster ("hard") ceilings or soffits, and wiring within
vertical chase spaces, regardless of whether access doors are provided or not.
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3. Control wiring that is concealed above readily accesible ceilings such as acoustical lay-in
ceilings, need not be run in conduit.

D. All exposed conduit wiring that is not located above an accessible ceiling shall be installed in
conduit. This includes all storage room, mechanical rooms, etc.

3.03 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,
and to assist in field testing. Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:
1. Operational Test:   After electrical circuitry has been energized, start units to confirm proper unit

operation. Remove and replace malfunctioning units and retest.
2. Test and adjust controls and safeties.
3. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no

leaks exist.
4. Pressure test control air piping at 30 psig or 1.5 times the operating pressure for 24 hours, with

maximum 5-psig loss.
5. Pressure test high-pressure control air piping at 150 psig and low-pressure control air piping at

30 psig for 2 hours, with maximum 1-psig loss.
6. Test calibration of electronic controllers by disconnecting input sensors and stimulating

operation with compatible signal generator.
7. Test each point through its full operating range to verify that safety and operating control set

points are as required.
8. Test each control loop to verify stable mode of operation and compliance with sequence of

operation. Adjust PID actions.
9. Test each system for compliance with sequence of operation.
10.Test software and hardware interlocks.

C. DDC Verification:
1. Verify that instruments are installed before calibration, testing, and loop or leak checks.
2. Check instruments for proper location and accessibility.
3. Check instrument installation for direction of flow, elevation, orientation, insertion depth, and

other applicable considerations.
4. Check instrument tubing for proper fittings, slope, material, and support.
5. Check installation of air supply for each instrument.
6. Check flow instruments.  Inspect tag number and line and bore size, and verify that inlet side is

identified and that meters are installed correctly.
7. Check  pressure  instruments,  piping  slope,  installation  of  valve  manifold,  and  self-

contained pressure regulators.
8. Check temperature instruments and material and length of sensing elements.
9. Check control valves. Verify that they are in correct direction.
10.Check air-operated dampers.   Verify that pressure gages are provided and that proper blade

alignment, either parallel or opposed, has been provided.
11.Check DDC system as follows:

a. Verify that DDC controller power supply is from emergency power supply, if applicable.
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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.

D. Replace damaged or malfunctioning controls and equipment and repeat testing procedures.

3.04 ADJUSTING

A. Calibrating and Adjusting:
1. Calibrate instruments.
2. Make  three-point  calibration  test  for  both  linearity  and  accuracy  for  each  analog

instrument.
3. Calibrate equipment and procedures using manufacturer's written recommendations and

instruction manuals. Use test equipment with accuracy at least double that of instrument being
calibrated.

4. Control System Inputs and Outputs:
a. Check analog inputs at 0, 50, and 100 percent of span.
b. Check analog outputs using milliampere meter at 0, 50, and 100 percent output.
c. Check digital inputs using jumper wire.
d. Check digital outputs using ohmmeter to test for contact making or breaking.
e. Check resistance temperature inputs at 0, 50, and 100 percent of span using a

precision-resistant source.
5. Flow:

a. Set differential pressure flow transmitters for 0 and 100 percent values with 3-point
calibration accomplished at 50, 90, and 100 percent of span.

b. Manually operate flow switches to verify that they make or break contact.
6. Pressure:

a. Calibrate pressure transmitters at 0, 50, and 100 percent of span.
b. Calibrate pressure switches to make or break contacts, with adjustable differential set at

minimum.
7. Temperature:

a. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of span using a
precision-resistance source.

b. Calibrate temperature switches to make or break contacts.
8. Stroke and adjust control valves and dampers without positioners, following the manufacturer's

recommended procedure, so that valve or damper is 100 percent open and closed.
9. Stroke and adjust control valves and dampers with positioners, following manufacturer's

recommended procedure, so that valve and damper is 0, 50, and 100 percent closed.
10.Provide diagnostic and test instruments for calibration and adjustment of system.
11.Provide written description of procedures and equipment for calibrating each type of

instrument. Submit procedures review and approval before initiating startup procedures.

B. Adjust initial temperature and humidity set points.
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3.05 MANUFACTURER'S FIELD SERVICES

A. Start and commission systems.  Allow sufficient time for start-up and commissioning prior to
placing control systems in permanent operation.

B. Provide basic operator training for 3 persons on data display, alarm and status descriptors,
requesting data, execution of commands and request of logs.  Include a minimum of 8 hours
dedicated instructor time.  Provide training on site.

3.06 DEMONSTRATION AND INSTRUCTIONS

A. Demonstrate complete and operating system to Owner.
END OF SECTION
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SECTION 23 21 13
HYDRONIC PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Hydronic system requirements.

B. Chilled/Heating water piping, above grade.

C. Pipe hangers and supports.

D. Unions, flanges, mechanical couplings, and dielectric connections.

E. Valves:
1. Ball valves.
2. Butterfly valves.
3. Check valves.

1.02 RELATED REQUIREMENTS

A. Section 23 05 53 - Identification for HVAC Piping and Equipment.

B. Section 23 07 19 - HVAC Piping Insulation.

C. Section 23 21 14 - Hydronic Specialties.

D. Section 23 25 00 - HVAC Water Treatment:  Pipe cleaning.

1.03 REFERENCE STANDARDS

A. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing
Qualifications; 2015.

B. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2011.

C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2012.

D. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013.

E. ASME B31.9 - Building Services Piping; 2014.

F. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2012.

G. ASTM A106/A106M - Standard Specification for Seamless Carbon Steel Pipe for
High-Temperature Service; 2014.

H. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy
Steel for Moderate and High Temperature Service; 2015.

I. ASTM A536 - Standard Specification for Ductile Iron Castings; 1984 (Reapproved 2014).

J. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).

K. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2016.
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L. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2016.

M. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992
(Reapproved 2008).

N. ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for Use
in Piping Applications; 2007 (Reapproved 2013).

O. AWS A5.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding; 2011 and errata.

P. AWWA C606 - Grooved and Shouldered Joints; 2011.

Q. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application,
and Installation; 2009.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type specified
in this section, with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with minimum three years of experience.

C. Provide all grooved joint couplings, fittings, valves, specialties, and grooving tools from a single
manufacturer.

D. Date stamp all castings used for coupling housings, fittings, valve bodies, etc. for quality
assurance and traceability.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.

B. Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation.

C. Protect piping systems from entry of foreign materials by temporary covers, completing sections of
the work, and isolating parts of completed system.

PART 2  PRODUCTS

2.01 HYDRONIC SYSTEM REQUIREMENTS

A. Comply with ASME B31.9 and applicable federal, state, and local regulations.

B. Piping:  Provide piping, fittings, hangers and supports as required, as indicated, and as follows:
1. Where more than one piping system material is specified, provide joining fittings that are

compatible with piping materials and ensure that the integrity of the system is not jeopardized. 
2. Use non-conducting dielectric connections whenever jointing dissimilar metals.
3. Grooved mechanical joints may be used in accessible locations only.

a. Accessible locations include those exposed on interior of building, in pipe chases, and in
mechanical rooms, aboveground outdoors, and as approved by Architect/Engineer.

b. Grooved mechanical connections and joints comply with AWWA C606.
1) Ductile Iron: Comply with ASTM A536, Grade 65-45-12.
2) Steel: Comply with ASTM A106/A106M, Grade B or ASTM A53/A53M.
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c. Use rigid joints unless otherwise indicated.
4. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless

indicated otherwise.

C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges, unions, or grooved couplings to
allow disconnection of components for servicing; do not use direct welded, soldered, or threaded
connections.

D. Valves:  Provide valves where indicated:
1. Provide drain valves where indicated, and if not indicated provide at least at main shut-off, low

points of piping, bases of vertical risers, and at equipment. Use 3/4 inch gate valves with cap;
pipe to nearest floor drain.

2. Isolate equipment using butterfly valves with lug end flanges or grooved mechanical couplings.
3. For throttling, bypass, or manual flow control services, use globe, ball, or butterfly valves.
4. For throttling and isolation service in chilled and condenser water systems, use only butterfly

valves.
5. In chilled water systems, butterfly valves may be used interchangeably with gate and globe

valves.
6. For shut-off and to isolate parts of systems or vertical risers, use ball or butterfly valves.

E. Welding Materials and Procedures:  Conform to ASME BPVC-IX.

2.02 CHILLED/HEATING WATER PIPING, ABOVE GRADE

A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black; using one of the following joint types:
1. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings; AWS D1.1/D1.1M

welded.
2. Threaded Joints:  ASME B16.3, malleable iron fittings.
3. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material, and mechanical

couplings.

B. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), hard drawn; using one of the following joint
types:
1. Fittings:  ASME B16.18, cast brass/bronze or ASME B16.22, wrought copper and bronze.
2. Solder Joints:

a. Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze:  AWS A5.8/A5.8M BCuP copper/silver alloy.

3. Grooved Joints:  AWWA C606 grooved tube, fittings of same material, and
copper-tube-dimension mechanical couplings.

4. Mechanical Press Sealed Fittings: Double pressed type complying with ASME B16.22, utilizing
EPDM, non toxic synthetic rubber sealing elements. Sealing elements shall be factory installed
by fitting manufacturer. Press ends shall have means to indicate non-pressed fitting during
pressure testing.
a. Manufacturers:

1) Viega LLC.
2) Nibco.
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2.03 EQUIPMENT DRAINS AND OVERFLOWS

A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), drawn; using one of the following joint types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper

fittings; ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
2. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material,  and mechanical

couplings.

2.04 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.
1. If type of hanger or support for a particular situation is not indicated, select appropriate type

using MSS SP-58 recommendations.

B. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Carbon steel, adjustable swivel, split ring.

C. Hangers for Cold Pipe Sizes 2 Inches and Greater:  Carbon steel, adjustable, clevis.

D. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.

E. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Greater:  Steel channels with welded
spacers and hanger rods, cast iron roll.

F. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.

G. Wall Support for Pipe Sizes 4 Inches and Greater:  Welded steel bracket and wrought steel clamp.

H. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and
concrete pier or steel support.

I. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

J. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.

K. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded connection
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit
threaded hanger rods.

2.05 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS

A. Unions for Pipe 2 Inches and Under:
1. Ferrous Piping:  150 psig malleable iron, threaded.
2. Copper Pipe:  Bronze, soldered joints.

B. Flanges for Pipe 2 Inches and Greater:
1. Ferrous Piping:  150 psig forged steel, slip-on.
2. Copper Piping:  Bronze.
3. Gaskets:  1/16 inch thick preformed neoprene.

C. Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing segments
with continuous key to engage pipe groove, circular C-profile gasket, and bolts to secure and
compress gasket.
1. Dimensions and Testing:  In accordance with AWWA C606.
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2. Mechanical Couplings: Comply with ASTM F1476.
3. Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel.
4. When pipe is field grooved, provide coupling manufacturer's grooving tools.

D. Dielectric Connections:
1. Waterways:

a. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of short
circuit current in a corresponding bimetallic joint.

b. Dry insulation barrier able to withstand 600 volt breakdown test.
c. Construct of galvanized steel with threaded end connections to match connecting piping.
d. Suitable for the required operating pressures and temperatures.

2. Flanges:
a. Dielectric flanges with same pressure ratings as standard flanges.
b. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of short

circuit current in a corresponding bimetallic joint.
c. Dry insulation barrier able to withstand 600 volt breakdown test.
d. Construct of galvanized steel with threaded end connections to match connecting piping.
e. Suitable for the required operating pressures and temperatures.

2.06 BALL VALVES

A. Manufacturers:
1. Nibco, Inc; Model S-585-70-66.
2. Watts.
3. Apollo.

B. Up To and Including 2 Inches:
1. Bronze one piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever

handle with balancing stops, solder ends with union.

C. Over 2 Inches:
1. Ductile iron body, chrome plated stainless steel ball, teflon or Virgin TFE seat and stuffing box

seals, lever handle, flanged ends, rated to 800 psi.

2.07 BUTTERFLY VALVES

A. Manufacturers:
1. Nibco; Model LD 2000.
2. Crane Valve.
3. Milwaukee Valve Company.

B. Body:  Ductile iron with resilient molded-in EPDM seat, lug ends, extended neck.

C. Disc:  Construct of aluminum bronze, geometric drive (one piece stem, no pin through disc).

D. Stem:  Stainless steel with stem offset from the centerline to provide full 360 degree
circumferential setting.

E. Operator:  10 position lever handle.
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2.08 SWING CHECK VALVES

A. Manufacturers:
1. Nibco, Inc.
2. Stockham.
3. Grinnell.

B. Up To and Including 2 Inches:
1. Bronze body, bronze trim, bronze rotating swing disc, with composition disc, solder ends.
2. Nibco Model S-433-Y.

C. Over 2 Inches:
1. Iron body, bronze trim, bronze faced rotating swing disc, renewable disc and seat, flanged

ends.
2. Nibco Model F-918-B.

PART 3  EXECUTION

3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Prepare pipe for grooved mechanical joints as required by coupling manufacturer.

C. Remove scale and dirt on inside and outside before assembly.

D. Prepare piping connections to equipment using jointing system specified.

E. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or caps.

F. After completion, fill, clean, and treat systems.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Press connections:  Copper and copper alloy press connections shall be made in accordance with
the manufacturer's installation instructions.  The tubing shall be fully inserted into the fitting and the
tubing marked at the shoulder of the fitting.  The fitting alignment shall be checked against the
mark on the tubing to assure the tubing is fully inserted in the fitting.  The joints shall be pressed
using the tool(s) approved by the manufacturer.

C. Route piping in orderly manner, parallel to building structure, and maintain gradient.

D. Install piping to conserve building space and to avoid interfere with use of space.

E. Group piping whenever practical at common elevations.

F. Sleeve pipe passing through partitions, walls and floors.

G. Provide sleeve and watertight mechanical seal on all underground floor and wall penetrations.

H. Slope piping and arrange to drain at low points.

I. Grooved Joints:
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1. Install in accordance with the manufacturer's latest published installation instructions.
2. Gaskets to be suitable for the intended service, molded, and produced by the coupling

manufacturer.

J. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9, ASTM F708, or MSS SP-58.
2. Support horizontal piping as scheduled.
3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent

work.
4. Place hangers within 12 inches of each horizontal elbow.

K. Provide clearance in hangers and from structure and other equipment for installation of insulation
and access to valves and fittings.  Refer to Section 23 07 19.

L. Use eccentric reducers to maintain top of pipe level.

M. Install valves with stems upright or horizontal, not inverted.

3.03 SCHEDULES

A. Hanger Spacing for Copper Tubing.
1. 1/2 inch and 3/4 inch:  Maximum span, 5 feet; minimum rod size, 1/4 inch.
2. 1 inch:  Maximum span, 6 feet; minimum rod size, 1/4 inch.
3. 1-1/2 inch and 2 inch:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
4. 2-1/2 inch:  Maximum span, 9 feet; minimum rod size, 3/8 inch.
5. 3 inch:  Maximum span, 10 feet; minimum rod size, 3/8 inch.
6. 4 inch:  Maximum span, 12 feet; minimum rod size, 1/2 inch.

B. Hanger Spacing for Steel Piping.
1. 1/2 inch, 3/4 inch, and 1 inch:  Maximum span, 7 feet; minimum rod size, 1/4 inch.
2. 1-1/4 inches:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
3. 1-1/2 inches:  Maximum span, 9 feet; minimum rod size, 3/8 inch.
4. 2 inches:  Maximum span, 10 feet; minimum rod size, 3/8 inch.
5. 2-1/2 inches:  Maximum span, 11 feet; minimum rod size, 3/8 inch.
6. 3 inches:  Maximum span, 12 feet; minimum rod size, 3/8 inch.
7. 4 inches:  Maximum span, 14 feet; minimum rod size, 1/2 inch.
8. 6 inches:  Maximum span, 17 feet; minimum rod size, 1/2 inch.

END OF SECTION
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SECTION 23 21 14
HYDRONIC SPECIALTIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air vents.

B. Air separators.

C. Strainers.

D. Suction diffusers.

E. Combination pump discharge valves.

F. Pressure-temperature test plugs.

G. Balancing valves.

H. Relief valves.

I. Gasketed Plate and Frame Heat Exchangers.

1.02 RELATED REQUIREMENTS

A. Section 23 21 13 - Hydronic Piping.

B. Section 23 25 00 - HVAC Water Treatment:  Pipe cleaning.

1.03 REFERENCE STANDARDS

A. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2015.

B. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch Standard;
2017.

C. ASME B16.11 - Forged Fittings, Socket-welding and Threaded; 2016 (Errata 2017).

D. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1 - Rules for
Construction of Pressure Vessels; 2017.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide product data for manufactured products and assemblies required for this
project.  Include component sizes, rough-in requirements, service sizes, and finishes.  Include
product description and model.

C. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining
procedures.

D. Maintenance Data:  Include installation instructions, assembly views, lubrication instructions, and
replacement parts list.
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1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified
in this section, with minimum three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.

B. Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation.

C. Protect piping systems from entry of foreign materials by temporary covers, completing sections of
the work, and isolating parts of completed system.

PART 2  PRODUCTS

2.01 AIR VENTS

A. Manufacturers:
1. Armstrong International, Inc.
2. ITT Bell & Gossett.
3. Taco, Inc.

B. Manual Type:  Short vertical sections of 2 inch diameter pipe to form air chamber, with 1/8 inch
brass needle valve at top of chamber.

C. Float Type:
1. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float, stainless steel

valve and valve seat; suitable for system operating temperature and pressure; with isolating
valve.

2. Cast iron body and cover, float, bronze pilot valve mechanism suitable for system operating
temperature and pressure; with isolating valve.

2.02 AIR SEPARATORS

A. Coalescing Air/Dirt Separators:
1. Manufacturers:

a. Armstrong International, Inc.
b. ITT Bell & Gossett; CRS-6F.
c. Spirotherm, Inc.
d. Taco.

2. Tank:  Fabricated steel tank; tested and stamped in accordance with ASME BPVC-VIII-1; for
150 psi operating pressure and 270 degrees F maximum operating temperature; subject to the
requirements of the application and the manufacturer's standard maximum operating
conditions.

3. Coalescing Medium:  Provide structured copper or stainless steel medium filling the entire
vessel to suppress turbulence and provide air elimination efficiency of 100 percent free air, 100
percent entrained air, and 99.6 percent dissolved air at the installed location.

4. Air Vent:  Integral float actuated air vent at top fitting of tank rated at 150 psi, threaded to the
top of the separator.
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5. Inlet and Outlet Connections:  Threaded for 2 NPS and smaller; Class 150 flanged connections
for 2-1/2 NPS and larger.

6. Blowdown Connection:  Threaded.
7. Size:  Match system flow capacity.

2.03 STRAINERS

A. Size 2 inch and Under:
1. Screwed brass or iron body for 175 psi working pressure, Y pattern with 1/32 inch stainless

steel perforated screen.

B. Size 2-1/2 inch to 4 inch:
1. Provide flanged or grooved iron body for 175 psi working pressure, Y pattern with 1/16 inch, or

3/64 inch stainless steel perforated screen.

2.04 SUCTION DIFFUSERS

A. Manufacturers:
1. ITT Bell & Gossett.
2. Armstrong.
3. Taco, Inc.

B. Fitting:  Angle pattern, cast-iron body, threaded for 2 inch and smaller, flanged for 2-1/2 inch and
larger, rated for 175 psi working pressure, with inlet vanes, cylinder strainer with 3/16 inch
diameter openings, disposable 5/32 inch mesh strainer to fit over cylinder strainer, 20 mesh start
up screen, and permanent magnet located in flow stream and removable for cleaning.

C. Accessories:  Adjustable foot support, blowdown tapping in bottom, gage tapping in side.

2.05 COMBINATION PUMP DISCHARGE VALVES

A. Manufacturers:
1. ITT Bell & Gossett.
2. Armstrong.
3. Taco, Inc.

B. Valves:  Straight or angle pattern, flanged cast-iron valve body with bolt-on bonnet for 175 psi
operating pressure, non-slam check valve with spring-loaded bronze disc and seat, stainless steel
stem, and calibrated adjustment permitting flow regulation.

2.06 PRESSURE-TEMPERATURE TEST PLUGS

A. Manufacturers:
1. Ferguson Enterprises Inc.
2. Peterson Equipment Company Inc.
3. Sisco Manufacturing Company Inc.

B. Construction:  Brass body designed to receive temperature or pressure probe with removable
protective cap, and Neoprene rated for minimum 200 degrees F.

C. Application:  Use extended length plugs to clear insulated piping.
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2.07 BALANCING VALVES

A. Size 2 inch and Smaller:
1. Provide ball or globe style with flow balancing, flow measurement, and shut-off capabilities,

memory stops, minimum of two metering ports and NPT threaded or soldered connections.
2. Metal construction materials consist of bronze or brass.
3. Non-metal construction materials consist of Teflon, EPDM, or engineered resin.

B. Size 2.5 inch and Larger:
1. Provide ball, globe, or butterfly style with flow balancing, flow measurement, and shut-off

capabilities, memory stops, minimum of two metering ports and flanged, grooved, or weld end
connections.

2. Valve body construction materials consist of cast iron, carbon steel, or ductile iron.
3. Internal components construction materials consist of brass, bronze, Teflon, EPDM, NORYL, or

engineered resin.

2.08 RELIEF VALVES

A. Bronze body, teflon seat, stainless steel stem and springs, automatic, direct pressure actuated,
capacities ASME certified and labelled.

2.09 GASKETED PLATE AND FRAME HEAT EXCHANGER

A. Design:
1. To reduce installation and maintenance cost, units should be designed as single pass units

unless thermal and hydraulic conditions require multi-pass arrangement.
2. For single pass units all connections should be located on the fixed head, frame plate, allowing

the movable head, pressure plate, to slide back and plates added, removed, or replaced from
the plate pack without disturbing the connections or associated piping.

3. The design should allow for the removal of interior plates without the removal of the plates.
4. The unit shall be provided with an aluminum or stainless steel OSHA splash shield.
5. The unit shall be designed, hydro-tested, and U-1 stamped in accordance with ASME Section

VIII Division 1.

B. Frame:
1. The frame plate and pressure plate should be carbon steel SA 516 grade 70.
2. The frame and pressure plate shall be of sufficient thickness to meet the ASME design

pressure. Stiffeners or support brackets are not allowed.
3. Carbon steel frame components shall be painted with gray epoxy paint.
4. Units with 3-inch or greater connections shall be unlined or alloy lined studded ports to mate

with raised face or flat faced ANSI flanges. Rubber liners are not allowed.
5. Units with 2 or 2 1/2-inch connections shall have  carbon steel female tapped NPT or male NPT

connections if an alloy material is required.
6. Units with 1-inch ports shall have carbon steel or 316 stainless steel female tapped NPT or

alloy material male NPT connections.
7. Units with connections greater than 2-inch require that the thermal plates be supported by the

carry bar, top bar. The guide bar, bottom bar, shall only help properly align the plates.
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8. The pressure plate shall be supported by a roller assembly from the carry bar for units with
65mm (2 1/2-inch) or greater port sizes.

9. The carry and guide bar plate contact surfaces shall be corrosion resistant.
10.The design for units with 2-inch connections or smaller allow the plates be supported by the

guide bar, bottom bar, and the carry bar, top bar, shall help properly align the plates. Carry and
guide bars are to be steel with a zinc chromate coating.

C. Tightening Bolts:
1. Tightening bolts shall be zinc plated carbon steel SA193 B7.
2. The tightening bolt assemblies shall include captive working nuts at the pressure plate, rear

head, such that the unit can be opened and closed with one wrench from the front of the unit.

D. Plates:
1. Plates shall be pressed in a one step stamping process.
2. B. Plates shall use an integral rolled edge hanging system to provide a rigid hanger device

between the plate and carry bar and guide bar. Welded on hanging brackets or stiffeners are
not acceptable.

3. The plate pack shall use a positive plate to plate alignment system to ensure proper plate to
gasket seals throughout the plate pack. The positive alignment system shall either be a gasket
lug which fits within a plate recess on the proceeding plate (tongue in groove) to align
successive plates or an extended rolled edge hanger which nests successive plates through
direct contact around the entire plate hanger. Plate designs, which only offer alignment through
contact with the carry and guide bar, are unacceptable.

4. Plates shall be permanently marked to indicate plate material and thickness.

E. Gaskets:
1. All gaskets except the gasket on the first plate shall be identical.
2. The gaskets shall be a one-piece construction with a double gasket barrier at the port region.

The area isolated by the double gasket shall be vented to the atmosphere, so that a gasket
failure is detected by leakage to the exterior prior to any possible cross contamination.

3. Gasket attachment methods, which break during gasket removal or plate maintenance thus
destroying the gasket, are not allowed.

4. Care should be taken in the selection of gasket materials to insure compatibility with the fluids
and operating temperatures.

F. Thermal/Hydraulic Design, Certification and Testing
1. The manufacturer shall provide written guarantee to the accuracy of the heat exchanger

thermal design.
2. The manufacturer shall be certified with the Air-Conditioning and Refrigeration Institute’s Liquid

to Liquid Heat Exchanger Certification program ARI Standard 400 for the Model being supplied.
3. Should the Heat Exchanger not perform to the specified conditions as defined in the ARI

Standard 400, the manufacturer is responsible to replace or repair the exchanger to achieve
the stated performance.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install specialties in accordance with manufacturer's instructions.
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B. Provide manual air vents at system high points and as indicated.

C. For automatic air vents in ceiling spaces or other concealed locations, provide vent tubing to
nearest drain.

D. Provide air separator on suction side of system circulation pump and connect to expansion tank.

E. Provide valved drain and hose connection on strainer blow down connection.

F. Provide pump suction fitting on suction side of centrifugal pumps.  Remove temporary strainers
after cleaning systems.

G. Provide combination pump discharge valve on discharge side of base mounted centrifugal pumps.

H. Support pump fittings with floor mounted pipe and flange supports.

I. Provide relief valves on pressure tanks, low pressure side of reducing valves, heat exchangers,
and expansion tanks.

J. Select system relief valve capacity so that it is greater than make-up pressure reducing valve
capacity.  Select equipment relief valve capacity to exceed rating of connected equipment.

K. Pipe relief valve outlet to nearest floor drain.

L. Feed glycol solution to system through make-up line with pressure regulator, venting system high
points.

M. Perform tests determining strength of glycol and water solution and submit written test results.
END OF SECTION
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SECTION 23 21 23
HYDRONIC PUMPS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Vertical in-line pumps.

1.02 RELATED REQUIREMENTS

A. Section 23 21 13 - Hydronic Piping.

B. Section 23 21 14 - Hydronic Specialties.

C. Section 26 05 83 - Equipment Wiring.

1.03 REFERENCE STANDARDS

A. UL 778 - Standard for Motor-Operated Water Pumps; Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide certified pump curves showing performance characteristics with pump and
system operating point plotted.  Include NPSH curve when applicable.  Include electrical
characteristics and connection requirements.

C. Operation and Maintenance Data:  Include installation instructions, assembly views, lubrication
instructions, and replacement parts list.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Pump Seals:  One for each type and size of pump.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacture, assembly, and field
performance of pumps, with minimum three years of documented experience.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Armstrong Fluid Technologies.

B. ITT Bell & Gossett.

C. Taco, Inc..

2.02 HVAC PUMPS - GENERAL

A. Provide pumps that operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, and operate within 25 percent of
midpoint of published maximum efficiency curve.
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B. Products Requiring Electrical Connection:  Listed and classified by UL or testing agency
acceptable to Authority Having Jurisdiction as suitable for the purpose specified and indicated.

2.03 SENSORLESS VARIABLE SPEED VERTICAL IN-LINE PUMPS

A. Manufacturers;
1. Bell & Gossett;  Model Series e-80SC with Integrated Technologic Control.
2. Armstrong Fluid Technology.; Model 4300 IVS.
3. Taco;  Model SKS.

B. The pumps shall be a split-coupled, inline for vertical installation, in cast iron stainless steel fitted
construction specifically designed for quiet operation. Suitable standard operations at 250° F and
175 PSIG working pressure. Working pressures shall not be de-rated at temperatures up to 250°F.
 The pump internals shall be capable of being serviced without disturbing piping connections.

C. The pumps shall have a solid steel shaft that is guided by a carbon graphite lower throttle bushing.

D. Pump shall be equipped with a Unitized inside mechanical seal assembly with flush line.  The seal
assembly shall have an EPR elastomer bellows and a positive metal-to-metal drive system to
reduce torsional stress on the bellows.  The bellows will be pressure supported without creases or
folds for long life.  The mechanical seal shall have a rotating carbon face against a stationary
ceramic face.

E. Pump shaft shall connect to a stainless steel impeller. Impeller shall be hydraulically and
dynamically balanced to Hydraulic Institute Standards ANSI/HI 9.6.4.5-2000.  The allowable
residual imbalance conforms to ANSI grade 6.3, keyed to the shaft and secured by a stainless
steel locking capscrew or nut.

F. The pump shall include a spacer coupling of high tensile aluminum, split to allow the servicing of
the mechanical seal without disturbing the pump or motor. Coupling shall incorporate tapered
washer shaft jacking design.

G. The combination motor bracket and volute coverplate shall be a one-piece unit to ensure
concentric alignment of the motor to the pump casing.  A carbon steel coupler guard conforming to
both ANSI B15.1-2000 and OSHA 1910.219 standards shall be mounted on the motor bracket for
safety.

H. Pump volute shall be of a Class 30 cast iron design for heating systems rated for 175 PSIG with
integral cast iron flanges drilled for 125# ANSI companion flanges.  Volute shall include gauge
ports at nozzles, and vent and drain ports.  The volute shall be designed with a base ring matching
an ANSI 125# flange that can be used for pump support.

I. Motors shall be NEMA Premium efficient and shall be the size, voltage, and enclosure called for on
the plans. Motors shall have heavy-duty grease lubricated ball bearings, completely adequate for
the maximum load for which the pump is designed.

J. Pumps shall conform to ANSI/HI 9.6.3.1 standard for Preferred Operating Region (POR) unless
otherwise approved by the engineer.

K. Pump shall be of a maintainable design and for ease of maintenance should use machine fit parts
and not press fit components.
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L. Pump manufacturer shall be ISO-9001 certified.

M. Each pump shall be factory tested and name-plated before shipment.

N. As an option, the pump may include an internal stainless steel casing wear rings.

O. Where noted on schedule pumping equipment may require one or all of the following optional
tests: Certified Lab tests (unwitnessed), Hydraulic Institute Level B tests, or Witnessed Tests.

P. Integrated CFD with Sensorless Pump Control
1. Integrated Pump Controller shall be factory mounted, wired, with a mains disconnect switch

and menu-driven graphical interface.
2. Integrated Pump Controller shall provide near unity displacement power factor (cos Ø) without

need for external power factor correction capacitors at all loads and speeds using VVC-PWM
type integrated controls.

3. Integrated Pump Controller shall include dual DC link reactors equivalent to 5% impedance line
reactors, for reduction of mains borne harmonic currents and DC link ripple current to increase
DC link capacitor lifetime.

4. Integrated Pump Controller shall have EMI/RFI filters conforming to DIN EN61800-3 to ensure
integrated controls meets low emission and immunity requirements.

5. Integrated Pump Controller orientation shall be specified as [VL1], [VL2], [VL3], [VL4]
6. Integrated Pump Controller shall support direct communication with the building management

system (BMS) with built-in support for the following protocols: Modbus RTU, [BACnet™ MS/TP,
or Metasys N2.

7. Integrated Pump Controller shall be provided in an Enclosure rated to UL Type 12 suitable for
indoor operation.

8. Integrated Pump Controller shall support Programmable skip Frequencies and adjustable
switching frequency for noise and vibration control.

9. Integrated Pump Controller shall provide a temperature controlled Fan for cooling of the heat
sink in the back panel.

10.Integrated Pump Controller shall be rated to operate in ambient working conditions of 14°F to
+113°F, up to 3300 feet above sea level.

11.Integrated Pump Controller shall provide 2 Analog inputs (current or voltage) and 1 current
output.

12.Integrated Pump Controller shall provide 6 programmable Digital inputs with 2 configurable as
outputs.

13.Integrated Pump Controller shall support 2 programmable pulse inputs
14.Integrated Pump Controller shall provide 2 programmable relay outputs
15.Integrated Pump Controller shall provide 1 RS485 communication port
16.Integrated Pump Controller system software shall be capable of sensorless control in variable

volume systems without need for pump mounted (internal/external) or remotely mounted
differential pressure sensor.

17.Integrated Pump Controller Sensorless control shall operate under Quadratic Pressure Control
(QPC) to ensure head reduction with reducing flow conforms to quadratic control curve.

18.Integrated Pump Controller shall support a minimum head of 40% of design duty head.
19.Integrated Pump Controller shall provide user adjustable control mode settings and

minimum/maximum head set points using built-in programming interface.
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20.Integrated Pump Controller integrated control software shall be capable of controlling pump
performance for non-overloading power at every point of operation.

21.Integrated Pump Controller integrated control software shall be capable of maintaining flow rate
data.

PART 3  EXECUTION

3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide access space around pumps for service.  Provide no less than minimum space
recommended by manufacturer.

C. Provide line sized shut-off valve and strainer on pump suction, and line sized combination pump
discharge valve on pump discharge.

D. Lubricate pumps before start-up.

E. Provide side-stream filtration system for closed loop systems.  Install across pump with flow from
pump discharge to pump suction from pump tappings.

END OF SECTION
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SECTION 23 25 00
HVAC WATER TREATMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Materials.
1. System cleaner.
2. Closed system treatment (water).

1.02 RELATED REQUIREMENTS

A. Section 23 21 13 - Hydronic Piping.

B. Section 23 21 14 - Hydronic Specialties.

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide chemical treatment materials, chemicals, and equipment including
electrical characteristics and connection requirements.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. HOH.

2.02 MATERIALS

A. System Cleaner:
1. Liquid alkaline compound with emulsifying agents and detergents to remove grease and

petroleum products; sodiumtripoly phosphate and sodium molybdate.

B. Closed System Treatment (Water):
1. Sequestering agent to reduce deposits and adjust pH; polyphosphate.
2. Corrosion inhibitors; boron-nitrite, sodium nitrite and borax, sodium totyltriazole, low molecular

weight polymers, phosphonates, sodium molybdate, or sulphites.
3. Conductivity enhancers; phosphates or phosphonates.

PART 3  EXECUTION

3.01 PREPARATION

A. Systems shall be operational, filled, started, and vented prior to cleaning.  Use water meter to
record capacity in each system.

B. Place terminal control valves in open position during cleaning.

3.02 CLEANING SEQUENCE

A. Concentration:
1. As recommended by manufacturer.
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B. Hot Water Heating Systems:
1. Apply heat while circulating, slowly raising temperature to 160 degrees F and maintain for 12

hours minimum.
2. Remove heat and circulate to 100 degrees F or less; drain systems as quickly as possible and

refill with clean water.
3. Circulate for 6 hours at design temperatures, then drain.
4. Refill with clean water and repeat until system cleaner is removed.

C. Chilled Water Systems:
1. Circulate for 48 hours, then drain systems as quickly as possible.
2. Refill with clean water, circulate for 24 hours, then drain.
3. Refill with clean water and repeat until system cleaner is removed.

D. Use neutralizer agents on recommendation of system cleaner supplier and approval of
Architect/Engineer.

E. Flush open systems and glycol filled closed systems with clean water for one hour minimum. 
Drain completely and refill.

F. Remove, clean, and replace strainer screens.

G. Inspect, remove sludge, and flush low points with clean water after cleaning process is completed. 
Include disassembly of components as required.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

3.04 CLOSED SYSTEM TREATMENT

A. Introduce closed system treatment through bypass feeder when required or indicated by test.
END OF SECTION
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SECTION 23 64 23
SCROLL WATER CHILLERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Factory-assembled packaged chiller.

B. Charge of refrigerant and oil.

C. Controls and control connections.

D. Chilled water connections.

E. Electrical power connections.

1.02 RELATED REQUIREMENTS

A. Section 23 05 93 - Testing, Adjusting, and Balancing for HVAC.

B. Section 23 21 13 - Hydronic Piping.

C. Section 23 21 14 - Hydronic Specialties.

D. Section 26 05 83 - Wiring Connections.

1.03 REFERENCE STANDARDS

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate physical size, weight and location of major pieces of equipment to be
installed. Notify Architect/Engineer of any major deviations from the equipment originally specified
prior to ordering equipment.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide rated capacities, weights, specialties and accessories, electrical
requirements and wiring diagrams.

C. Shop Drawings:  Indicate components, assembly, dimensions, weights and loadings, required
clearances, and location and size of field connections. Indicate equipment, piping and
connections, valves, strainers, and thermostatic valves required for complete system.

D. Manufacturer's Performance Data:  Indicate energy input versus cooling load output from 0 to 100
percent of full load at specified and minimum condenser water temperature for water-cooled
chillers and at specified and minimum outdoor air temperature for air-cooled chillers.

E. Manufacturer's Instructions:  Submit manufacturer's complete installation instructions.

F. Operation and Maintenance Data:  Include start-up instructions, maintenance data, parts lists,
controls, and accessories; include trouble-shooting guide.

G. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in Owner's
name and registered with manufacturer.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Comply with manufacturer's written installation instructions for rigging, unloading, and transporting
units.

B. Deliver units to the job site completely assembled and charged with refrigerant and oil by
manufacturer.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Manufacturer's Warranty:  Provide minimum five year warranty to include coverage for materials
and labor for compressor.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Carrier.

B. Daikin Applied; Model AGZ.

C. Trane.

2.02 CHILLERS

A. Unit Description
1. Provide and install as shown on the plans factory-assembled, factory-charged air-cooled scroll

compressor packaged chillers in the quantity specified. Each chiller shall consist of hermetic
tandem scroll compressor sets (total four compressors), brazed plate evaporator, air-cooled
condenser section, microprocessor-based control system and all components necessary for
controlled unit operation.

2. Chiller shall be functionally tested at the factory to ensure trouble free field operation

B. Design Requirements
1. Flow Range: The chiller shall have the ability to support variable flow range down to 40% of

nominal design (based on AHRI conditions).
2. Operating Range: The chiller shall have the ability to control leaving chilled fluid temperature

from 15F to 65F.
3. General: Provide a complete scroll compressor packaged chiller as specified herein and as

shown on the drawings. The unit shall be in accordance with the standards referenced in
section 1.02 and any local codes in effect.

4. Performance: Refer to the schedule of performance on the drawings. The chiller shall be
capable of stable operation to a minimum percentage of full load (without hot gas bypass) of
25%. Performance shall be in accordance with AHRI Standard 550/590.

5. Acoustics: Sound pressure levels for the unit shall not exceed the following specified levels. All
manufacturers shall provide the necessary sound treatment (parts and labor) to meet these
levels if required. Sound data shall be provided with the quotation. Test shall be in accordance
with AHRI Standard 370.

C. Chiller Components:



PROJECT NO. 18-346-1174
Copyright 2019 by KLUBER, INC.; All Rights Reserved

23 64 23 - 3 SECTION 23 64 23
SCROLL WATER CHILLERS

1. Compressor
a. The compressors shall be sealed hermetic, scroll type with crankcase oil heater and suction

strainer. The compressor motor shall be refrigerant gas cooled, high torque, hermetic
induction type, two-pole, with inherent thermal protection on all three phases and shall be
mounted on RIS vibration isolator pads. The compressors shall be equipped with an internal
module providing compressor protection and communication capability.

2. Evaporator
a. The evaporator shall be a compact, high efficiency, dual circuit, brazed plate-to-plate type

heat exchanger consisting of parallel stainless steel plates.
b. The evaporator shall be protected with an external, electric resistance heater plate and

insulated with 3/4" thick closed-cell polyurethane insulation. This combination shall provide
freeze protection down to -20°F ambient air temperature.

c. The water-side maximum design pressure shall be rated at a minimum of 653 psig. 
Evaporators shall be designed and constructed according to, and listed by Underwriters
Laboratories (UL).

3. Condenser
a. Condenser fans shall be propeller type arranged for vertical air discharge and individually

driven by direct-drive fan motors. The fans shall be equipped with a heavy-gauge
vinyl-coated fan guard. Fan motors shall be TEAO type with permanently lubricated ball
bearings, inherent overload protection, three-phase, direct-drive, 1140 rpm. Each fan
section shall be partitioned to avoid cross circulation.

b. Coil shall be microchannel design and shall have a series of flat tubes containing multiple,
parallel flow microchannels layered between the refrigerant manifolds.   Tubes shall be
9153 aluminum alloy.  Tubes made of 3102 alloy or other alloys of lower corrosion
resistance shall not be accepted. Coils shall consist of a two-pass arrangement. Each
condenser coil shall be factory leak tested with high-pressure air under water.  Coils shall
withstand 1000+ hour acidified synthetic sea water fog (SWAAT) test (ASTM G85-02) at
120°F (49°C) with 0% fin loss and develop no leaks.

4. Refrigerant Circuit
a. Each of the two refrigerant circuits shall include a replaceable-core refrigerant filter-drier,

sight glass with moisture indicator, liquid line solenoid valve (no exceptions), expansion
valve, and insulated suction line.

5. Construction
a. Unit casing and all structural members and rails shall be fabricated of pre-painted or

galvanized steel. Painted parts shall be able to meet ASTM B117, 1000-hour salt spray test.
6. Control System

a. A centrally located weatherproof control panel shall contain the field power connection
points, control interlock terminals, and control system. Box shall be designed in accordance
with NEMA 3R rating. Power and starting components shall include factory circuit breaker
for fan motors and control circuit, individual contactors for each fan motor, solid-state
compressor three-phase motor overload protection, inherent fan motor overload protection
and two power blocks (one per circuit) for connection to remote, contractor supplied
disconnect switches. Hinged access doors shall be lockable. Barrier panels or separate
enclosures are required to protect against accidental contact with line voltage when
accessing the control system.
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b. Shall include optional single-point connection to a non-fused disconnect switch with
through-the-door handle and compressor circuit breakers.

7. Unit Controller
a. An advanced DDC microprocessor unit controller with a 5-line by 22-character liquid crystal

display provides the operating and protection functions. The controller shall take preemptive
limiting action in case of high discharge pressure or low evaporator pressure. The controller
shall contain the following features as a minimum:

b. The unit shall be protected in two ways: (1) by alarms that shut the unit down and require
manual reset to restore unit operation and (2) by limit alarms that reduce unit operation in
response to some out-of-limit condition. Shut down alarms shall activate an alarm signal.

c. Shutdown Alarms
1) No evaporator water flow (auto-restart)
2) Sensor failures
3) Low evaporator pressure
4) Evaporator freeze protection
5) High condenser pressure
6) Outside ambient temperature (auto-restart)
7) Motor protection system
8) Phase voltage protection

d. Limit Alarms
1) Condenser pressure stage down, unloads unit at high discharge pressures.
2) Low ambient lockout, shuts off unit at low ambient temperatures.
3) Low evaporator pressure hold, holds stage #1 until pressure rises.
4) Low evaporator pressure unload, shuts off one compressor.

e. Unit Enable Section
1) Enables unit operation from either local keypad, digital input, or BAS

f. Unit Mode Selection
1) Selects standard cooling, ice, glycol, or test operation mode

g. Analog Inputs:
1) Reset of leaving water temperature, 4-20 mA\par2)
3) Current Limit

h. Digital Inputs
1) Unit off switch
2) Remote start/stop
3) Flow switch
4) Ice mode switch, converts operation and setpoints for ice production
5) Motor protection

i. Digital Outputs
1) Shutdown alarm; field wired, activates on an alarm condition, off when alarm is cleared
2) Evaporator pump; field wired, starts pump when unit is set to start

j. Condenser fan control - The unit controller shall provide control of condenser fans based on
compressor discharge pressure.

k. Building Automation System (BAS) Interface
1) Factory mounted DDC controller(s) shall support operation on a BACnet network
2) BACnet MS/TP or BACnet IP
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3) The information communicated between the BAS and the factory mounted unit
controllers shall include the reading and writing of data to allow unit monitoring, control
and alarm notification as specified in the unit sequence of operation and the unit points
list.

4) All communication from the chiller unit controller as specified in the points list shall be via
standard BACnet objects. Proprietary BACnet objects shall not be allowed. BACnet
communications shall conform to the BACnet protocol (ANSI/ASHRAE135-2001). A
BACnet Protocol Implementation Conformance Statement (PICS) shall be provided
along with the unit submittal.

8. Options and Accessories
a. The following options are to be included:

1) Low Ambient Control: Provide fan cycling control to allow unit operation down to 32°F
2) Phase loss with under/over voltage protection and with LED indication of the fault type to

guard against compressor motor burnout.
3) BAS interface module to provide interface with the BACnet MSTP or IP protocol as

determined by the TC contractor.
4) Spring vibration isolators for field installation.
5) Factory mounted thermal dispersion type flow switch.
6) Factory mounted wye strainer, to be installed at the evaporator inlet and sized for the

design flow rate , with perforation diameter of 0.063" with blowdown valve and Victaulic
couplings

7) 115V GFI convenience outlet.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Align chiller package on steel platform.

C. Install units on vibration isolators.

D. Connect to electrical service.

E. Connect to chilled water piping.

F. Arrange piping for easy dismantling to permit tube cleaning and removal.

3.02 MANUFACTURER'S FIELD SERVICES

A. Perform factory startup of the chiller by factory trained and authorized servicing technicians
confirming equipment has been correctly installed prior to equipment becoming operational and
covered under the manufacturer's warranty.

B. Supply initial charge of refrigerant and oil if not completely factory charged.

C. Demonstrate system operations and verify specified performance.

3.03 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
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B. Demonstrate proper operation of equipment to Owner's designated representative.

C. Demonstration:  Demonstrate operation of system to Owner's personnel.
1. Use operation and maintenance data as reference during demonstration.
2. Briefly describe function, operation, and maintenance of each component.

D. Training:  Train Owner's personnel on operation and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with additional

training materials as required.
2. Provide minimum of four hours of training.
3. Location:  At project site.

END OF SECTION
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SECTION 23 81 01
TERMINAL HEAT TRANSFER UNITS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fan-coil units.

1.02 RELATED REQUIREMENTS

A. Section 23 21 13 - Hydronic Piping.

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide typical catalog of information including arrangements.

C. Operation and Maintenance Data:  Include manufacturers descriptive literature, operating
instructions, installation instructions, maintenance and repair data, and parts listings.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this
section with minimum three years documented experience.

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc.
as suitable for the purpose specified and indicated.

PART 2  PRODUCTS

2.01 FAN-COIL UNITS

A. Manufacturers:
1. Trane Inc.; Model FCBB/FCDB.
2. Carrier Corporation.
3. Daikin Applied.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Coils:  Evenly spaced aluminum fins mechanically bonded to copper tubes, designed for 200 psi
and 220 degrees F.  Provide drain pan under cooling coil, easily removable for cleaning, with drain
connection.

C. Piping Package:  Unit shall be factory piped and leak tested. Piping components shall include ball
supply and return valves, autoflow circuit setter with P/T plugs, two-way or three-way modulating
valves as scheduled and additional components as shown on the Drawings.

D. Cabinet:  0.0598 inch steel with exposed corners and edges rounded, easily removed panels,
glass fiber insulation and integral air outlet and inlet grilles. Horizontal, vertical or recessed
configuration as scheduled.

E. Finish:  Factory apply baked enamel of color as selected on visible surfaces of enclosure or
cabinet.
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F. Fans:  Centrifugal forward-curved double-width wheels, statically and dynamically balanced, direct
driven.

G. Motors:  Motors shall be brushless DC (BLDS)/electronically commutated (ECM)
factory-programmed and run-tested in assembled units.  The motor controller shall be mounted in
a touch-safe control box with a built-in integrated user interface and LED tachometer.  If
adjustments are needed, motor parameters can be adjusted through momentary contact switches,
accessible without factory service personnel, on the motor control board.  Motor will soft-ramp
between speeds to lessen the acoustics due to sudden speed changes.  Motors can be operated
at three speeds.  All motors shall have integral thermal overload protection with a maximum
ambient operating temperature of 104 degrees F and are permanently lubricated.  Motors shall be
capable of starting at 50 percent of rated voltage and operating at 90 percent of rated voltage on
all speed settings.  Motors shall be able to operate up to 10 percent over voltage.

H. Control:  Provide with standalone digital controller (UC400) with Bacnet interface, fan speed
control, unit mounted zone sensor with temperature adjustment, low limit detection, and 2-way
control valve.  Provide service software to allow setpoint adjustment with portable computer. 
Controller sequences are as follows;
1. Three methods of zone temperature control; Cascade zone control, Simplified zone control and

Discharge air temperature control.
2. Unoccupied/Occupied operation shall be scheduled in the controller.
3. Off:  Fan is off, outside air damper closes and control valve shall open to the coil.
4. Auto:  Fan speed and control valve shall work together to maintain space temperature,

minimizing energy usage.  As the capacity requirements increase at low fan speed, the control
valve opens to the coil.  As each fan speed is reached to meet capacity requirements, the fan
switches to the next higher speed and the water valve shall reposition to maintain an equivalent
capacity.  The reverse occurs with a decrease in required capacity. In occupied mode outside
air damper shall open to a minimum position.  In unoccupied mode damper shall be closed.

5. Low, Medium, High fan switch:  The fan will run continuously at the selected speed and the
control valve shall cycle to meet room setpoint.

6. Unit shall automatically change between heating and cooling based on temperature of the
water in the dual temperature piping system.

7. Economizer operation:  The controller shall modulate the outside air damper for free cooling
when outdoor air conditions are satisfactory for cooling the space.

I. Economizer Damper:  Outside air damper factory installed and wired modulator.  Damper shall be
set at 10% minimum and 100% maximum position.

J. Filter:  Easily removed 1 inch thick glass fiber throw-away type, located to filter air before coil.

K. Provide unit mounted disconnect switch.

L. Provide sub-base for units to match existing being removed.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
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B. Install equipment exposed to finished areas after walls and ceiling are finished and painted.  Do
not damage equipment or finishes.

C. Fan-Coil Units:  Install as indicated.  Coordinate to assure correct recess size for recessed units.

D. Hydronic Units:  Provide with shut-off valve on supply and lockshield balancing valve on return
piping.  If not easily accessible, extend vent to exterior surface of cabinet for easy servicing.  For
cabinet unit heaters, fan coil units, and unit heaters, provide float operated automatic air vents with
stop valve.

3.02 CLEANING

A. After construction is completed, including painting, clean exposed surfaces of units.  Vacuum
clean coils and inside of cabinets.

B. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials
furnished by manufacturer.

C. Install new filters.
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SECTION 26 05 00
BASIC ELECTRICAL REQUIREMENTS

PART 1   GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

1.02 SECTION INCLUDES

A. Basic Electrical Requirements and materials specifically applicable to Division 26 Sections, in
addition to Division 1 - General Requirements.  Section includes:
1. Electrical Identification.
2. Minor Demolition.
3. Conductors and Devices.
4. Raceways and Boxes.
5. Supporting Devices.

1.03 REGULATORY REQUIREMENTS

A. Conform to NFPA 70 - National Electrical Code, latest edition with amendments as adopted by the
City of Waukegan, IL.

B. Conform to building codes as adopted by the City of Waukegan, IL.

C. Install electrical Work in accordance with the NECA Standard of Installation.

1.04 PROJECT/SITE CONDITIONS

A. Install work in locations shown on Drawings, unless prevented by Project conditions.  Drawings
have omitted certain branch circuitry in areas for ease of reading.  All branch circuitry is to be
provided by Contractor.

1.05 QUALITY ASSURANCE

A. Provide Work as required for a complete and operational electrical installation.

B. All products shall be designed, manufactured, and tested in accordance with industry standards. 
Standards, organizations, and their abbreviations as used hereafter, include the following:
1. American National Standards Institute, Inc (ANSI).
2. American Society for Testing and Materials (ASTM).
3. National Electrical Manufacturers Association (NEMA).
4. Underwriters Laboratories, Inc. (UL).

C. Install all Work in accordance with the NECA Standard of Installation.

1.06 PROJECT RECORD DOCUMENTS

A. Cooperate and assist in the preparation of project record documents under the provisions of
Section 01 78 00.
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1.07 PROJECT MANAGEMENT AND COORDINATION

A. Proper project management and coordination is critical for a successful project.  Manage and
coordinate the Work with all other trades in accordance with Section 01 30 00 requirements.
Reliance on the Drawings and Specifications only for exact project requirements is insufficient for
proper coordination.

PART 2   PRODUCTS

2.01 WIRING METHODS

A. All locations:  Building wire in raceway.

B. Use no wire smaller than 12 AWG for power and lighting circuits, and no smaller than 14 AWG for
control wiring.
1. Use 10 AWG conductor for 20 ampere, 120 volt branch circuit home runs longer than 100 feet.

2.02 WIRE AND CABLE

A. Manufacturers:
1. Okonite.
2. Southwire.
3. Collyer.

B. Building Wire:
1. Feeders and Branch Circuits Larger Than 6 AWG:  Copper, stranded conductor, 600 volt

insulation.
2. Feeders and Branch Circuits 6 AWG and Smaller:  Copper conductor, 600 volt insulation.  6

and 8 AWG, stranded conductor; smaller than 8 AWG, stranded conductor (solid for device
terminations).

3. Control Circuits:  Copper, stranded conductor, 600 volt insulation.
4. Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet.
5. Use 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet.
6. Use conductor not smaller than 12 AWG for power and lighting circuits.
7. Use conductor not smaller than 16 AWG for control circuits.

C. Locations:
1. Concealed Dry Interior Locations:  Use only building wire with Type THHN insulation in

raceway.
2. Exposed Dry Interior Locations:  Use only building wire with Type THHN insulation in raceway.
3. Above Accessible Ceilings:  Use only building wire with Type THHN insulation in raceway.
4. Wet or Damp Interior Locations:  Use only building wire with Type THWN insulation in raceway.
5. Exterior Locations:  Use only building wire with Type XHHW insulation in raceway.
6. Underground Installations:  Use only building wire with Type XHHW insulation in raceway.

2.03 RACEWAY REQUIREMENTS

A. Use only specified raceway in the following locations:
1. Branch Circuits and Feeders:

a. Concealed Dry Interior Locations:  Electrical metallic tubing.
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b. Exposed Dry Interior Finished Locations: Electrical metallic tubing.
c. Exposed Dry Interior Unfinished Locations:  Electrical metallic tubing.
d. All other locations:  Galvanized Rigid Metallic Conduit.

B. Size raceways for conductor type installed.
1. Minimum Size Conduit Homerun to Panelboard:  3/4-inch.

2.04 METALLIC CONDUIT AND FITTINGS

A. Conduit:
1. Rigid Steel Conduit:  ANSI C80.1.
2. Electrical metallic tubing:  ANSI C80.3.
3. Flexible Conduit:  UL 1, zinc-coated steel.

a. Liquidtight Flexible Conduit:  UL360.  Fittings shall be specifically approved for use with this
raceway.

B. Conduit Fittings:
1. Metal Fittings and Conduit Bodies:  NEMA FB 1.

a. EMT fittings:  Use set-screw indentor-type fittings.

2.05 NONMETALLIC TUBING

A. Manufacturers:
1. Carlon Co.
2. LCP National Plastics, Inc.
3. Pacific Western Extruded Plastics Co.

B. Description:  UL651A "Type EB and A PVC Conduit and HDPE Conduit."
1. Conduit:  Schedule 40.  Suitable for exposure to sunlight and direct burial.

2.06 CONDUIT HANGERS

A. Manufacturers:
1. Minerrallac Electric Company.
2. Substitutions:  Or Approved Equal.

B. Description:
1. Standard conduit hanger, zinc-plated steel with bolts.
2. Threaded rod and hardware:  Plated finish, size and length as required for loading and

conditions.

2.07 BEAM CLAMPS

A. Manufacturers:
1. Appleton.
2. Midwest.
3. Raco.

B. Description:  Malleable beam clamp,  zinc plated steel.

2.08 ELECTRICAL BOXES

A. Manufacturers:
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1. Raco.
2. Steel City.
3. Appleton.
4. Substitutions:  Or Approved Equal.

B. Sheet Metal Outlet Boxes:  ANSI/NEMA OS 1, galvanized steel, suitable for installation in
masonry:

C. Equipment Support Boxes:  Rated for weight of equipment supported; include 2 inch male fixture
studs where required.

D. Wet Location Outlet Boxes:  Cast aluminum:  Cast alloy, deep type, gasket cover, threaded hubs.

2.09 PENETRATION SEALANTS

A. Fire-rated assemblies: Provide firestopping of all penetrations made by Work under this Contract.

B. Thermal and Moisture Protection: Provide thermal and moisture protection made by Work under
this Contract of all exterior wall, floor and roof penetrations in accordance with Division 7
requirements.

2.10 NAMEPLATES AND LABELS

A. Nameplates:  Engraved three-layer laminated plastic, black letters on white background.

B. Locations:
1. Each electrical distribution and control equipment enclosure.

C. Letter Size:
1. Use 1/8 inch letters for identifying individual equipment and loads.
2. Use 1/4 inch letters for identifying grouped equipment and loads.

D. Labels: Embossed adhesive tape, with 3/16 inch white letters on a black background.  Use only for
identification of individual wall switches and receptacles and control device stations.

2.11 WIRE AND CABLE MARKERS

A. Manufacturers:
1. Brady Model PCPS.
2. Panduit Model PCM.
3. T & B Model WM.

B. Description:  Cloth type wire markers.

C. Locations:  Each conductor at panelboard gutters, pull boxes, and each load connection.

D. Legend:
1. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings.

2.12 CONDUIT MARKERS

A. Location: Furnish markers for each conduit longer than 6 feet.

B. Spacing: 20 feet on center.
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C. Color:
1. 480 Volt System: Orange
2. 208 Volt System: Black
3. Fire Alarm System: Red.

PART 3   EXECUTION

3.01 EXAMINATION AND PREPARATION

A. Demolition Drawings are based on casual field observation and are intended to identify the limits
of the construction site.  Remove all electrical systems in their entirety in proper sequence with the
Work.

B. Disconnect electrical systems in walls, floors, and ceilings for removal.

C. Provide temporary wiring and connections to maintain existing systems in service during
construction.  When work must be performed on energized equipment or circuits, use personnel
experienced in such operations.

D. Existing Electrical Service and Emergency Electrical Service: Maintain existing system in service. 
Disable system only to make switchovers and connections.  Obtain permission from Owner and
Architect at least 24 hours before partially or completely disabling system.  Minimize outage
duration.  Make temporary connections to maintain service in areas adjacent to work area.

E. Beginning of demolition means installer accepts existing conditions.

F. Verify that supporting surfaces are ready to receive work.

G. Electrical boxes are shown on Drawings, in approximate locations, unless dimensioned.
1. Obtain verification from Architect/Engineer for locations of outlets throughout prior to rough-in.

H. Degrease and clean surfaces to receive wire markers.

I. Verify that interior of building is physically protected from weather.

J. Verify that mechanical work which is likely to injure conductors has been completed.

K. Completely and thoroughly swab raceway system before installing conductors.

3.02 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Remove all existing electrical installations to accommodate new construction.

B. Remove abandoned wiring to source of supply.

C. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling
finishes.  Cut conduit flush with walls and floors, and patch surfaces.

D. Repair adjacent construction and finishes damaged during demolition and extension work.

3.03 APPLICATION

A. Install nameplate and label parallel to equipment lines.

B. Secure nameplate to equipment front using screws.
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C. Secure nameplates to inside surface of door on panelboard that is recessed in finished locations.

D. Identify underground conduits using underground warning tape.  Install one tape per trench at 3
inches below finished grade.

E. Neatly train and secure wiring inside boxes, equipment, and panelboards.

F. Use wire pulling lubricant for pulling 4 AWG and larger wires.

G. Route wire and cable as required to meet project conditions.
1. Wire and cable routing indicated is approximate unless dimensioned.
2. Where wire and cable destination is indicated and routing is not shown, determine exact routing

and lengths required.

H. Pull all conductors into raceway at same time.

I. Protect exposed cable from damage.

J. Neatly train and lace wiring inside boxes, equipment and panelboards.

K. Support cables above accessible ceilings to keep them from resting on ceiling tiles.

L. Make splices, taps, and terminations to carry full ampacity of conductors without perceptible
temperature rise.

M. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.  Tape
uninsulated conductors and connector with electrical tape to 150 percent of insulation rating of
conductor.

N. Provide anchors, fasteners, and supports in accordance with NECA "Standard of Installation".

O. Do not fasten supports to pipes, ducts, mechanical equipment, and conduit.

P. Do not use powder-actuated anchors.

Q. Do not drill or cut structural members.

R. Fabricate supports from structural steel or steel channel. Rigidly weld members or use hexagon
head bolts to present neat appearance with adequate strength and rigidity.  Use spring lock
washers under all nuts.

S. Install surface-mounted cabinets and panelboards with minimum of four anchors.

T. In wet and damp locations use steel channel supports to stand cabinets and panelboards one inch
off wall.

U. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in
hollow partitions.

V. Terminate spare conductors with electrical tape.

END OF SECTION
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SECTION 26 05 83
WIRING CONNECTIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical connections to equipment and devices not and integral part of the electrical distribution
system.

1.02 RELATED REQUIREMENTS

A. Section 26 05 00 - Basic Electrical Requirements.

1.03 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Provide conduit rough-in and electrical connection to powered equipment and devices identified in
the Project Manual and on the Drawings.  Refer specially, but not limited to, these Specification
Sections for further information:
1. Section 23 21 23 - Hydronic Pumps.
2. Section 23 64 23 - Scroll Water Chillers.
3. Section 23 81 01 - Terminal Heat Transfer Units.

B. Coordination:  Determine connection locations and requirements for furniture, equipment and
devices furnished or provided under other sections.
1. Do not rely solely on the Drawings and Project Manual for execution of the Work of this

Section.
2. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and

manufacturer's instructions.
3. Include necessary field evaluation time to inspect connection requirements.
4. Coordinate with other trades to determine exact rough-in requirements.

C. Sequencing:
1. Install rough-in of electrical connections before installation of furniture and equipment is

required.
2. Make electrical connections before required start-up of equipment.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide wiring device manufacturer’s catalog information showing dimensions,
configurations, and construction.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.
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1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

PART 2  PRODUCTS

2.01 MATERIALS

A. Wiring Devices: As specified in Section 26 05 00.

B. Flexible Conduit: As specified in Section 26 05 00.

C. Wire and Cable: As specified in Section 26 05 00.

D. Boxes: As specified in Section 26 05 00.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.

3.02 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.

B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit with
watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures
encountered.

D. Provide receptacle outlet to accommodate connection with attachment plug.

E. Provide cord and cap where field-supplied attachment plug is required.

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment
connection boxes.

G. Install disconnect switches, controllers, control stations, and control devices to complete
equipment wiring requirements.

H. Install terminal block jumpers to complete equipment wiring requirements.

I. Install interconnecting conduit and wiring between devices and equipment to complete equipment
wiring requirements.

END OF SECTION
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SECTION 26 28 13
FUSES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fuses.

1.02 RELATED REQUIREMENTS

A. Section 26 05 00 - Basic Electrical Requirements

1.03 REFERENCE STANDARDS

A. NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.

B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All
Revisions.

D. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard data sheets including voltage and current ratings,
interrupting ratings, time-current curves, and current limitation curves.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Bussmann, a division of Eaton Corporation:  www.cooperindustries.com.

B. Cutler-Hammer:  www.cutler-hammer.eaton.com.

C. GE Industrial:  www.geindustrial.com.

D. Littelfuse, Inc:  www.littelfuse.com.

E. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 APPLICATIONS

A. Individual Motor Branch Circuits:  Class RK5, time-delay.

2.03 FUSES

A. Provide products listed, classified, and labeled as suitable for the purpose intended.
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B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required for
a complete operating system.

C. Provide fuses of the same type, rating, and manufacturer within the same switch.

D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and
ratings as indicated.

F. Voltage Rating:  Suitable for circuit voltage.

G. Class R Fuses:  Comply with UL 248-12.
1. Class RK5, Time-Delay Fuses:

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations
and nameplate data for equipment.

B. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Do not install fuses until circuits are ready to be energized.

B. Install fuses with label oriented such that manufacturer, type, and size are easily read.
END OF SECTION
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SECTION 26 29 13
ENCLOSED CONTROLLERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Enclosed NEMA controllers for low-voltage (600 V and less) applications:
1. Magnetic motor starters.

B. Overcurrent protective devices for motor controllers, including overload relays.

1.02 RELATED REQUIREMENTS

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

C. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays Rated
600 Volts; 2000 (R2005), with errata, 2008.

D. NEMA ICS 5 - Industrial Control and Systems:  Control Circuit and Pilot Devices; 2017.

E. NEMA ICS 6 - Industrial Control and Systems:  Enclosures; 1993 (Reaffirmed 2016).

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

G. UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules; Current Edition,
Including All Revisions.

H. UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and Motor-starters
- Electromechanical Contactors and Motor-starters; Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for motor
controllers, enclosures, overcurrent protective devices, and other installed components and
accessories.

C. Shop Drawings:  Indicate dimensions, voltage, controller sizes, short circuit current ratings, conduit
entry locations, conductor terminal information, and installed features and accessories.
1. Include wiring diagrams showing all factory and field connections.
2. Clearly indicate whether proposed short circuit current ratings are fully rated or, where

acceptable, series rated systems.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to internal
components, enclosure, and finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Eaton Corporation:  www.eaton.com.

B. General Electric Company:  www.geindustrial.com.

C. Schneider Electric; Square D Products:  www.schneider-electric.us.

D. Siemens Industry, Inc:  www.usa.siemens.com.

E. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 ENCLOSED CONTROLLERS

A. Provide enclosed controller assemblies consisting of all required components, control power
transformers, instrumentation and control wiring, accessories, etc. as necessary for a complete
operating system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Description:  Enclosed controllers complying with NEMA ICS 2, and listed and labeled as
complying with UL 60947-1 and UL 60947-4-1; ratings, configurations and features as indicated on
the drawings.

D. Service Conditions:
1. Provide controllers and associated components suitable for operation under the following

service conditions without derating:
a. Altitude:

1) Class 1 Km Equipment (devices utilizing power semiconductors, e.g. variable frequency
controllers):  Less than 3,300 feet.

2) Class 2 Km Equipment (electromagnetic and manual devices):  Less than 6,600 feet.
b. Ambient Temperature:  Between 32 degrees F and 104 degrees F.

2. Provide controllers and associated components suitable for operation at indicated ratings under
the service conditions at the installed location.

E. Short Circuit Current Rating:
1. Provide controllers with listed short circuit current rating not less than the available fault current

at the installed location as indicated on the drawings.

F. Conductor Terminations:  Suitable for use with the conductors to be installed.

G. Enclosures:
1. Comply with NEMA ICS 6.



PROJECT NO. 18-346-1174
Copyright 2019 by KLUBER, INC.; All Rights Reserved

26 29 13 - 3 SECTION 26 29 13
ENCLOSED CONTROLLERS

2. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following
installation locations:

3. Finish:  Manufacturer's standard unless otherwise indicated.

H. Magnetic Motor Starters:  Combination type unless otherwise indicated.
1. Combination Magnetic Motor Starters:  NEMA ICS 2, Class A combination motor controllers

with magnetic contactor(s), externally operable disconnect and overload relay(s).
2. Configuration:  Full-voltage non-reversing unless otherwise indicated.
3. Disconnects:  Circuit breaker type.

a. Circuit Breakers:  Motor circuit protectors (magnetic-only) unless otherwise indicated or
required.

b. Provide externally operable handle with means for locking in the OFF position. Provide
safety interlock to prevent opening the cover with the disconnect in the ON position with
capability of overriding interlock for testing purposes.

c. Provide auxiliary interlock for disconnection of external control power sources where
applicable.

4. Overload Relays:  Bimetallic thermal type unless otherwise indicated.
5. Pilot Devices Required:

a. Furnish local pilot devices for each unit as specified below unless otherwise indicated on
drawings.

b. Single-Speed, Non-Reversing Starters:
1) Pushbuttons:  START-STOP.
2) Selector Switches:  HAND/OFF/AUTO.
3) Indicating Lights:  Red ON, Green OFF.

2.03 CONTROL ACCESSORIES

A. Auxiliary Contacts:
1. Comply with NEMA ICS 5.
2. Provide number and type of contacts indicated or required to perform necessary functions,

including holding (seal-in) circuit and interlocking, plus one normally open (NO) and one
normally closed (NC) spare contact for each magnetic motor starter, minimum.

B. Pilot Devices:
1. Comply with NEMA ICS 5; heavy-duty type.
2. Pushbuttons:  Unless otherwise indicated, provide momentary, non-illuminated type with flush

button operator; normally open or normally closed as indicated or as required.
3. Selector Switches:  Unless otherwise indicated, provide maintained, non-illuminated type with

knob operator; number of switch positions as indicated or as required.
4. Indicating Lights:  Push-to-test type unless otherwise indicated.
5. Provide LED lamp source for indicating lights and illuminated devices.

C. Control and Timing Relays:
1. Comply with NEMA ICS 5.
2. Provide number and type of relays indicated or required to perform necessary functions.



PROJECT NO. 18-346-1174
Copyright 2019 by KLUBER, INC.; All Rights Reserved

26 29 13 - 4 SECTION 26 29 13
ENCLOSED CONTROLLERS

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that ratings of enclosed controllers are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive enclosed controllers.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install controllers in accordance with NECA 1 (general workmanship).

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions
and NFPA 70.

D. Install enclosed controllers plumb and level.

E. Install all field-installed devices, components, and accessories.

F. Where accessories are not self-powered, provide control power source as indicated or as required
to complete installation.

G. Set field-adjustable controllers and associated components according to installed motor
requirements, in accordance with manufacturer's recommendations and NFPA 70.

END OF SECTION


