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DOCUMENT 00 11 16 

INVITATION TO BID 
 
Project: 
 
JOHANNESBURG-LEWSITON AREA SCHOOLS – 2024 SUMMER PROJECTS 
BID PACKAGE NO. 2 
Johannesburg Building Wood Shop Remodeling 
 
Owner: 
 
Johannesburg-Lewiston Area Schools 
10854 M-32 East 
Johannesburg, MI 49751 
 
Architect/Engineer: 
 
Anthony P. Esson, Architect, PLLC 
PO Box 479 
Gaylord, MI 49734 
 
Date: May 1, 2024 
 
Johannesburg-Lewiston Area Schools will receive Bids from qualified Trade Bidders for remodeling at the 
Johannesburg Building located at 10854 M-32 East, Johannesburg, MI 49751 for the following project: 
 

2024 SUMMER PROJECTS 
BID PACKAGE NO. 2 

Johannesburg Building Wood Shop Remodeling 
 
Description: Work of the Project comprises remodeling of the existing Johannesburg Building Wood Shop as 
described in the Bidding Documents. 
 
Trade Contract bids will be accepted for each of the Bid Categories listed in the Project Manual. 
 
Sealed Bids may be mailed or delivered in person to Johannesburg-Lewiston Area Schools, c/o Kathleen 
Xenakis-Makowski, Superintendent, 10854 M-32 East, Johannesburg, MI 49751. Bids must be received prior 
to 1:00 PM local time on May 23, 2024. Bids will be opened publically and read aloud at 1:00 PM local time 
on May 23, 2024 in the Superintendent’s Office, 10854 M-32 East, Johannesburg, MI 49751. The Owner will 
not consider or accept a bid received after the date and time specified for bid submission. Post Bid 
Interviews with the apparent low Bidder(s) will be scheduled following receipt of Bids. All Bids will be 
evaluated at a later date. 
 
There will be a Pre-Bid Meeting conducted by the Owner and Architect/Engineer at 1:00 PM local time on 
May 15, 2024. The meeting will convene in the Johannesburg Building business office located at 10854 M-32 
East, Johannesburg, MI 49751. The Pre-Bid Meeting will consist of a brief informational meeting followed by 
an opportunity for Bidders to examine the Project sites. Attendance by Bidders is not mandatory, but is 
strongly encouraged as there will be no other opportunity offered for Bidders to examine the project sites.  
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Bidding Documents will be available on or about May 6, 2024. Interested Bidders may view and download 
bidding documents at www.sugarconstruction.com/current-bids. Select Johannesburg-Lewiston Area 
Schools 2024 Summer Projects – Bid Package No. 2. 
  
Bidding Documents will also be on file at the following Plan Rooms. 
 

Builders Exchange Traverse City, Grand Rapids, Lansing, and Saginaw 
 
Each Bidder shall include with its Bid, a sworn and notarized statement disclosing any familial relationships 
that exist between the owner or any employee of the Bidder and any member of the Board of Education of 
the Superintendent of the School District. 
 
Compliance with the Iran Economic Sanctions Act (PA 517 of 2012) is required. Each Bidder shall include a 
sworn and notarized certification that they are not an "Iran Linked Business" as the term is defined in the Act.  
 
A Bid security in the amount of no less than 5 percent of the Bid Sum in the form of a Bid Bond, or certified 
check payable to the Owner shall accompany each Bid. A personal or company check does not constitute a 
Bid security. 
 
Refer to other bidding requirements described in Document 00 21 13. 
 
Bids shall be submitted on the Bid Form provided in the Bidding Documents. 
  
The successful Bidder will be required to furnish Performance and Labor/Material Payment Bonds in the 
amount of 100% of the contract amount. 
 
Bids will be required to be submitted under a condition of irrevocability for a period of 60 days after 
submission. 
 
The Owner reserves the right to accept or reject any or all Bids, either in whole or in part; to award the 
Contract to other than the lowest Bidder; to waive any irregularities and/or informalities; and in general to 
make awards in any manner deemed to be in the best interest of the Owner. 
 

END OF DOCUMENT 
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DOCUMENT 00 21 13 

INSTRUCTIONS TO BIDDERS 

1.1 SUMMARY 

A. Document Includes: 
1. Bid submission. 
2. Intent. 
3. Work identified in contract documents. 
4. Contract Time. 
5. Definitions. 
6. Contract Documents identification. 
7. Availability of documents. 
8. Examination of documents. 
9. Inquiries and Addenda. 
10. Product substitutions. 
11. Site examination. 
12. Prebid conference. 
13. Bidder Qualifications. 
14. Prevailing Wages for State Projects Act 10 of 2023 
15. Subcontractors. 
16. Submission procedure. 
17. Bid ineligibility. 
18. Security deposit. 
19. Bid Form requirements. 
20. Fees for changes in the Work. 
21. Bid Form signature. 
22. Additional Bid Information. 
23. Bid opening. 
24. Duration of offer. 
25. Acceptance of offer. 

B. Related Documents: 
1. Document 00 11 16 - Invitation to Bid. 
2. Document 00 41 13 - Bid Form - Stipulated Sum (Trade Contract). 

1.2 BID SUBMISSION 

A. Bids signed and under seal, executed, and dated will be received by Johannesburg-Lewiston 
Area Schools c/o Kathleen Xenakis-Makowski, Superintendent, 10854 M-32 East, Johannesburg, 
MI 49751, until 1:00 PM local time on May 23, 2024. 

B. Bids submitted after the above time will not be considered. 

C. Amendments to submitted Bids will be permitted when received in writing prior to bid closing and 
when endorsed by the same party or parties who signed and sealed the Bid. 

D. Bidders may withdraw their Bid by written request at any time before bid closing. 
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1.3 INTENT 

A. The intent of this Bid request is to obtain an offer to perform Trade Contract work to complete the 
Work for a Stipulated Price contract, in accordance with Contract Documents. 

B. This is a “Construction Management” project and there will be no “general contractor”. The 
Construction Manager will award trade contracts for each Bid Category as described below: 
1. Bid Category 5.0 – Structural Steel 
2. Bid Category 6.0 – General Trades 
3. Bid Category 9.9 - Painting 
4. Bid Category 15.0 - Mechanical 
5. Bid Category 16.0 – Electrical 

1.4 WORK IDENTIFIED IN CONTRACT DOCUMENTS 

A. Work of this proposed Contract comprises remodeling to the Johannesburg Building as described 
in the Drawings, Specifications and Bid Categories for each trade discipline. 

B. Locations: 
1. Johannesburg Building: 10854 M-32 East, Johannesburg, MI 49751. 

1.5 CONTRACT TIME 

A. Perform the Work within time stated in Document 00 52 14, Sample Subcontract Agreement, and 
Sample Subcontract Agreement - Exhibit "A". The Bidder, in submitting an offer, accepts the 
Contract Time period stated for performing the Work. 

1.6 DEFINITIONS 

A. Bidding Documents: Contract Documents supplemented with Invitation To Bid, Instructions to 
Bidders, Information Available to Bidders, Bid Form, and bid securities, identified 

B. Contract Documents: As defined in AIA Document A201-2007 Article 1, including issued 
Addenda. 

C. Bid: Executed Bid Form and required attachments submitted in accordance with these 
Instructions to Bidders. 

D. Bid Price: Monetary sum identified by the Bidder in the Bid Form. 

1.7 CONTRACT DOCUMENTS IDENTIFICATION 

A. The Contract Documents are identified as Project No. 219-24E.2 titled Johannesburg-Lewiston 
Area Schools – 2024 Summer Projects; Bid Package No. 2 – Johannesburg Building Wood Shop 
Remodeling as prepared by Anthony P. Esson, Architect. 

1.8 AVAILABILITY OF DOCUMENTS 

A. Bidding Documents may be obtained as stated in Invitation to Bid. 

B. Bidding Documents in paper form, in whole or in part, will not be issued to Bidders. 
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C. Bidding Documents are made available only for the purpose of obtaining offers for this Project. 
Their use does not grant a license for other purposes. 

1.9 EXAMINATION OF DOCUMENTS 

A. Bidders are responsible for full examination of the drawings, specifications, exhibits and any 
Addenda prior to submission of bids. 

B. Bidding Documents may be viewed at the office of the Owner 

C. Upon receipt of Bidding Documents verify documents are complete. Notify Architect/Engineer if 
documents are incomplete. 

D. Immediately notify Architect/Engineer upon finding discrepancies or omissions in Bidding 
Documents. 

1.10 INQUIRIES AND ADDENDA 

A. Direct questions in writing to Anthony P. Esson, at the office of the Architect/Engineer; e-mail at 
tony@anthonyessonarchitect.com. 

B. Verbal answers are not binding on any party. 

C. Submit questions not less than 5 days before date set for receipt of Bids. Replies will be made by 
Addenda. 

D. Addenda may be issued during bidding period. Addenda will be posted on the Construction 
Manager’s website. Addenda become part of the Contract Documents. Include resultant costs in 
the Bid Price. 

1.11 PRODUCT SUBSTITUTIONS 

A. Where Bidding Documents stipulate particular Products, substitution requests will be considered 
by Architect/Engineer up to 5 days before receipt of Bids. 

B. With each substitution request, provide sufficient information for Architect/Engineer to determine 
acceptability of proposed products. 

C. When a request to substitute a Product is made, Architect/Engineer may approve the substitution. 
Approved substitutions will be identified by Addenda. 

D. In submission of substitutions to Products specified, Bidders shall include in their Bid, changes 
required in the Work, changes to Contract Time and Contract Price to accommodate such 
approved substitutions. Later claims by the Bidder for an addition to the Contract Time or 
Contract Price because of changes in Work necessitated by use of substitutions will not be 
considered. 

1.12 SITE EXAMINATION 

A. Examine Project site before submitting a Bid.  

mailto:tony@anthonyessonarchitect.com
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1.13 PREBID CONFERENCE 

A. A Bidders conference is scheduled for 1:00 PM, May 15, 2024. The meeting will convene in the 
Business Office located in the Johannesburg Building at 10854 M-32 East, Johannesburg, MI 
49751. The Pre-Bid Meeting will consist of a brief informational meeting followed by an 
opportunity for Bidders to examine the project sites. No other opportunity to examine the project 
sites will be offered. 

B. Attendance is not mandatory but is strongly encouraged as no other opportunity for site 
examination will be provided.  

C. Representatives of the Owner, Architect/Engineer and Construction Manager will be in 
attendance. 

D. Information relevant to Bidding Documents will be issued by Addendum 

1.14 BIDDER QUALIFICATIONS 

A. To demonstrate qualification for performing the Work of this Contract, Bidders may be requested 
to submit written evidence of financial position, previous experience, current commitments, and 
license(s) to perform work. 

1.15 PREVAILING WAGE FOR STATE PROJECTS ACT 10 OF 2023 

A. This Project is subject to the requirements of Prevailing Wages on State Projects, Act 10 of 2023, 
and the Contractor is required to ensure that prevailing wages are paid in accordance with that 
Act and its implementing regulations. 

1.16 SUBCONTRACTORS 

A. The owner reserves the right to reject a proposed subcontractor for reasonable cause. 

B. Refer to AIA Document A201-2007 Article 5 of General Conditions. 

1.17 SUBMISSION PROCEDURE 

A. Bidders shall be solely responsible for delivery of Bids in manner and time prescribed. 

B. Submit an executed offer on Bid Form provided, signed and sealed with required security deposit 
in a closed opaque envelope, clearly identified with Bidder’s name, Project name, Specific Bid 
Category and Owner's name on the outside. 

C. Each Bid Category must be bid in its’ entirety. Bid qualifiers that omit portions of the work will be 
grounds for rejection. 

D. Bidders may bid more than one Bid Category however each category must be bid separately, 
using separate Bid Forms, in separate envelopes. 

E. An abstract summary of submitted Bids will be made available to all Bidders following bid 
opening. 
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1.18 BID INELIGIBILITY 

A. Bids that are unsigned, improperly signed or sealed, conditional, illegible, obscure, contain 
arithmetical errors, erasures, alterations, or irregularities of any kind, will be declared 
unacceptable at Owner’s discretion. 

B. Bid Forms, Appendices, and enclosures which are improperly prepared will be declared 
unacceptable at Owner’s discretion. 

C. Failure to provide security deposit, bonds or insurance requirements will invalidate the Bid at the 
discretion of the Owner. 

D. Bidders that are "Iran Linked Businesses" as the term is defined in PA 517 of 2012, Iran 
Economic Sanctions Act are ineligible to Bid. Eligible Bidders must submit certification in 
accordance with the Act. Refer to Section 00 45 02. 

1.19 SECURITY DEPOSIT 

A. Bids shall be accompanied by security deposit as follows: 
1. Bid Bond in the amount of not less than five percent (5%) of the Bid Price on standard surety 

company form or; 
2. Certified check payable to Owner in the amount of five percent (5%) of the Bid Price. 

B. Endorse Bid Bond in name of Gaylord Community Schools as obligee, signed and sealed by the 
principal (Contractor) and surety. 

C. Endorse certified check in name of Gaylord Community Schools. 

1.20 BID FORM REQUIREMENTS 

A. Complete requested information in the Bid Form and Bid Form Supplements. 

1.21 FEES FOR CHANGES IN THE WORK 

A. When the Architect/Engineer establishes that the method of valuation for Changes in the Work 
will be net cost plus a percentage fee in accordance with General Conditions, the percentage fee 
allowed for Overhead and Profit shall be Ten Percent (10%) on the net cost of work by the 
General Contractor, and Five Percent (5%) on the gross cost of work by a Subcontractor at any 
tier. In no instance shall the Overhead and Profit mark-up exceed 20% in the aggregate. 

1.22 BID FORM SIGNATURE 

A. Sign Bid Form, as follows: 
1. Sole Proprietorship: Signature of sole proprietor in the presence of a witness who will also 

sign. Insert the words "Sole Proprietor" under the signature. Affix seal. 
2. Partnership: Signature of all partners in the presence of a witness who will also sign. Insert 

the word "Partner" under each signature. Affix seal to each signature. 
3. Corporation: Signature of a duly authorized signing officers in their normal signatures. Insert 

the officer's capacity in which the signing officer acts, under each signature. Affix the 
corporate seal. If the Bid is signed by officials other than the president and secretary of the 
company, or the president/secretary/treasurer of the company, submit a copy of the by-law 
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resolution of their board of directors authorizing them to do so, with the Bid Form in the bid 
envelope. 

4. Joint Venture: Signature of each party of the joint venture under their respective seals in a 
manner appropriate to such party as described above similar to requirements for 
Partnerships. 

1.23 ADDITIONAL BID INFORMATION 

A. Familial Disclosure Statement 
1. Include Familial Disclosure Statement with the Bid. 
2. Complete all requested information in the affidavit. 
3. Signature of the affidavit shall be notarized. 
4. Failure of the Bidder to submit a fully executed affidavit will result in disqualification of the 

bidder. 

B. Iran Economic Sanctions Act Compliance Affidavit 
1. Include Iran Economics Sanctions Act Compliance Affidavit with the Bid. 
2. Complete all requested information in the affidavit. 
3. Signature of the affidavit shall be notarized. 
4. Failure of the Bidder to submit a fully executed affidavit will result in disqualification of the 

bidder. 

1.24 BID OPENING 

A. Bids will be opened publicly at time and location indicated in 00 11 16 - Invitation to Bid. Bidders 
may be present. 

1.25 DURATION OF OFFER 

A. Bids shall remain open to acceptance and shall be irrevocable for a period of 30 days after bid 
closing date. 

1.26 ACCEPTANCE OF OFFER 

A. The Owner reserves the right to accept or reject any or all offers. 

B. After acceptance by the Owner, the Construction Manager, on behalf of the Owner, will issue to 
the accepted Bidder, a written Notice to Proceed. 

C. Notwithstanding delay in the preparation and execution of the Agreement, accepted Bidder shall 
be prepared, upon written Notice to Proceed, to commence work within (3) days following receipt 
of official written order of the Owner to proceed, or on date stipulated in such order. 

D. The accepted bidder shall enter into a Contract Agreement with the Construction Manager, and 
within (5) days following its presentation shall execute Agreement and return it to the 
Construction Manager. 

END OF DOCUMENT 



JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 
 
 

Sugar Construction, Inc. Bid Category 5.0 5.0 - 1 

BID CATEGORY 5.0 – STRUCTURAL STEEL 
 

General Inclusions for This Category’s Work 
 

1. The term “general contractor” will not apply to any body of work for this project. Each 
trade discipline will be responsible for such work as described by Bid Category content. 

2. Provide all required layout for this Bid Category’s work. 
3. Provide daily housekeeping and clean up and dispose of any wastes generated by this 

bid category in dumpster provided by the Construction Manager unless noted otherwise 
in Specific Inclusions below. “Daily” means daily. Should it be necessary for the 
Construction Manager to get involved in clean up the costs will be passed along to this 
contractor. 

4. Contractor shall have a competent supervisor on site while performing any work for this 
bid category. 

5. Contractor shall be responsible for coordination and interface with other contractors for 
the duration of the project. 

6. Contractor shall be responsible for the receiving, unloading, storage and storage facilities 
for materials brought to the site. 

7. The owner shall have the right to reclaim demolished materials. 
8. All front end paperwork such as insurance certificates, schedule of values, submittals 

and/or shop drawings must be submitted to the Construction Manager within ten work 
days of award. 

9. Contractor shall be responsible for safe work practices as required by Michigan Laws and 
as per the safety policy of the Construction Manager. 

10. Contractor is responsible for the complete bid documents including drawings, 
specifications, Addenda, schedules, etc. and shall perform all that is required for a 
complete product that complies with same. 

11. Contractor’s representative shall attend scheduled progress meetings each week as 
directed by the Construction Manager. 

12. Any Contractor that knowingly installs their work on another’s mistake or faulty work will 
be responsible for correcting same. 

13. All contractors shall complete their work to a fully operational condition in full compliance 
with governing codes and authorities. 

14. Contractors shall obtain and pay all costs for permits that are associated with this 
categories work. Scheduling inspections by governing officials will be by this bid category 
and shall be coordinated with the Construction Manager. The Building Permit will be 
purchased by the Construction Manager. 

15. Copies of permits (if applicable) shall be forwarded to the Construction Manager as soon 
as received. Occupancy approvals shall also be forwarded on or before the date of 
substantial completion. 

16. Contractor shall supply sufficient manpower or any overtime that might be required to 
meet the project schedule. 

17. Contractor is responsible for the protection of existing structures, plants, lawns, trees, etc. 
18. Mud and/or debris tracked onto the parking lots, streets or any roadways by this 

contractor shall be swept and properly cleaned by this contractor. 
19. Bid Category descriptions are intended to define the job scope in as much detail as 

possible however not necessarily “all” inclusive. Each bidder shall review all Bid 
Categories for a clear understanding of responsibility of scope and should advise the 
Architect of any conflicts or irregularities that could affect the bidding or the execution of 
this contract. 
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20. Should there be a conflict regarding assignment of work between the Bid Category 
descriptions and notes and / or Architect’s specifications, the Bid Category descriptions 
shall take precedence. 

21. All Contractors shall be subject to liquidated damages for failure to meet the specified 
date of substantial completion as set forth in these documents and/or obtaining a 
Certificate of Occupancy ( temporary or final ), by the Michigan Bureau of Construction 
Codes prior to said date. 

22. The Construction Manager will have a safety policy governing the work activities of this 
project. Each Contractor shall comply with said policy as well as the minimum 
requirements under Michigan Law. 

23. The Construction Manager will designate an area outside the school for contractor  lunch 
room trailers.  

24. Smoking is not permitted anywhere on School Property. 
25. Questions that arise during the construction period shall be directed to the Construction 

Manager who will provide the appropriate response. Contractors shall not approach the 
owner or any persons employed by the owner with job questions or concerns. 

26. Certain areas may be occupied by the owner during construction. Profane or abusive 
language, pornography, etc. will not be tolerated. 

27. Provide and maintain dust control for this Bid Category’s work. 
28. Contractors will be given access to the site from 7:00am to 5:30pm weekdays only. 

Weekend work may be granted by special permission or if so stated in your bid proposal. 
29. All punch list work and all closeout documents must be completed to the satisfaction of 

the architect before acceptance of any invoice for retainage or any portion of retainage. 
 
The contractor shall provide all labor, materials and equipment to perform the 
work specified in the construction documents and as set forth in this Bid Category 
description. 
 
 
Specifications Included for This Bid Category: 
(Total responsibility for these sections in their entirety unless otherwise noted) 
 
05 12 00 – Structural Steel Framing 
 
 
Reference Specifications for This Bid Category: 
(Include portions of these specifications as they apply to this bid category) 
 
02 41 19 - Selective Structure Demolition 
09 90 00 - Painting 
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Inclusions for This Project: (but not limited to): 
Any work that may be reasonably construed as part of this bid category’s 
responsibility shall be included. 
 

1. Coordination with other trade contractors. 
2. This project requires prevailing wages. 
3. Furnish and install new steel columns and beams. 
4. All steel to be shop primed before being delivered to the site. 
5. Haul spoils for the work under this bid category and pay all costs for disposal. 
6. Update Construction Manager’s as built drawings weekly. 
7. Provide temporary lunch facilities for this bid category’s work. 

 
 
Exclusions: 
 

1. Construction Manager will provide temporary restroom facilities. 
 
 
                                              END OF BID CATEGORY 5.0 
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BID CATEGORY 6.0 – GENERAL TRADES 
 

General Inclusions for This Category’s Work 
 

1. The term “general contractor” will not apply to any body of work for this project. Each trade 
discipline will be responsible for such work as described by Bid Category content. 

2. Provide all required layout for this Bid Category’s work. 
3. Provide daily housekeeping and clean up and dispose of any wastes generated by this bid 

category in dumpster provided by the Construction Manager unless noted otherwise in Specific 
Inclusions below. “Daily” means daily. Should it be necessary for the Construction Manager to get 
involved in clean up the costs will be passed along to this contractor. 

4. Contractor shall have a competent supervisor on site while performing any work for this bid 
category. 

5. Contractor shall be responsible for coordination and interface with other contractors for the 
duration of the project. 

6. Contractor shall be responsible for the receiving, unloading, storage and storage facilities for 
materials brought to the site. 

7. The owner shall have the right to reclaim demolished materials. 
8. All front end paperwork such as insurance certificates, schedule of values, submittals and/or shop 

drawings must be submitted to the Construction Manager within ten work days of award. 
9. Contractor shall be responsible for safe work practices as required by Michigan Laws and as per 

the safety policy of the Construction Manager. 
10. Contractor is responsible for the complete bid documents including drawings, specifications, 

Addenda, schedules, etc. and shall perform all that is required for a complete product that 
complies with same. 

11. Contractor’s representative shall attend scheduled progress meetings each week as directed by 
the Construction Manager. 

12. Any Contractor that knowingly installs their work on another’s mistake or faulty work will be 
responsible for correcting same. 

13. All contractors shall complete their work to a fully operational condition in full compliance with 
governing codes and authorities. 

14. Contractors shall obtain and pay all costs for permits that are associated with this categories 
work. Scheduling inspections by governing officials will be by this bid category and shall be 
coordinated with the Construction Manager. The Building Permit will be purchased by the 
Construction Manager. 

15. Copies of permits (if applicable) shall be forwarded to the Construction Manager as soon as 
received. Occupancy approvals shall also be forwarded on or before the date of substantial 
completion. 

16. Contractor shall supply sufficient manpower or any overtime that might be required to meet the 
project schedule. 

17. Contractor is responsible for the protection of existing structures, plants, lawns, trees, etc. 
18. Mud and/or debris tracked onto the parking lots, streets or any roadways by this contractor shall 

be swept and properly cleaned by this contractor. 
19. Bid Category descriptions are intended to define the job scope in as much detail as possible 

however not necessarily “all” inclusive. Each bidder shall review all Bid Categories for a clear 
understanding of responsibility of scope and should advise the Architect of any conflicts or 
irregularities that could affect the bidding or the execution of this contract. 

20. Should there be a conflict regarding assignment of work between the Bid Category descriptions 
and notes and/or Architect’s specifications, the Bid Category descriptions shall take precedence. 

21. All Contractors shall be subject to liquidated damages for failure to meet the specified date of 
substantial completion as set forth in these documents and/or obtaining a Certificate of 
Occupancy (temporary or final), by the Michigan Bureau of Construction Codes prior to said date. 
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22. The Construction Manager will have a safety policy governing the work activities of this project. 
Each Contractor shall comply with said policy as well as the minimum requirements under 
Michigan Law. 

23. The Construction Manager will designate an area outside the school for contractor lunch room 
trailers.  

24. Smoking is not permitted anywhere on School Property. 
25. Questions that arise during the construction period shall be directed to the Construction Manager 

who will provide the appropriate response. Contractors shall not approach the owner or any 
persons employed by the owner with job questions or concerns. 

26. Certain areas may be occupied by the owner during construction. Profane or abusive language, 
pornography, etc. will not be tolerated. 

27. Provide and maintain dust control for this Bid Category’s work. 
28. Contractors will be given access to the site from 7:00am to 5:30pm weekdays only. Weekend 

work may be granted by special permission or if so stated in your bid proposal. 
 

 
The contractor shall provide all labor, materials and equipment to perform the work specified in 
the construction documents and as set forth in this Bid Category description. 
 
Specifications Included for This Bid Category: 
(Total responsibility for these sections in their entirety unless otherwise noted) 
 
03 30 00 – Cast In Place Concrete 
04 05 03 – Masonry Mortaring and Grouting 
04 20 00 – Unit Masonry 
08 17 43 – Integrated Composite Door Opening Assemblies 
08 71 00 - Door Hardware 
09 51 13 – Acoustical Panel Ceilings 
 
Reference Specifications for This Bid Category: 
(Include portions of these specifications as they apply to this bid category) 
 
All sections under Division 1 General Requirements 
02 41 19 – Selective Structure Demolition 
07 84 00 – Firestopping 
07 90 00 – Joint Protection 
 
Inclusions for This Project: (but not limited to): 
Any work that may be reasonably construed as part of this bid category’s  
responsibility shall be included. 
 
 

1. Coordination with other trade contractors. 
2. This project requires prevailing wages. 
3. Quote alternates as applicable. 
4. Install temporary shoring to support bar joists for masonry demo at beam and column installation. 
5. Perform selective demolition of existing masonry, doors, frames, and concrete as required for 

new work per plans and specifications.   
6. Demo concrete wall/slab as required for new column bases. 
7. Grout new column bases and fill in opening with new concrete finished to match existing floor 

elevation. 
8. Furnish and install masonry work per plans and specifications. 
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9. Furnish and install hollow metal frames and doors and associated hardware.  
10. Furnish and install joint sealants for this Bid Category’s work. 
11. Furnish and install new suspended ceiling in Office 188. 
12. Provide a dumpster for waste materials generated under this Bid Category and pay all costs for 

disposal. 
13. This Bid Category will be responsible for protection of existing finishes that it may affect. 

Damages by this category will be repaired at the expense of this Bid Category. 
14. Update the Construction Manager’s as built drawings weekly. 
15. Provide temporary lunch room facilities as required for this Bid Category’s work. 

 
 
Exclusions: 
 

1. Temporary toilet facilities will be provided by the Construction Manager. 
 

 
 

END OF BID CATEGORY 6.0 
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BID CATEGORY 9.9 – PAINTING 
 

General Inclusions for This Category’s Work 
 

1. The term “general contractor” will not apply to any body of work for this project. Each trade 
discipline will be responsible for such work as described by Bid Category content. 

2. Provide all required layout for this Bid Category’s work. 
3. Provide daily housekeeping and clean up and dispose of any wastes generated by this bid 

category in dumpster provided by the Construction Manager unless noted otherwise in Specific 
Inclusions below. “Daily” means daily. Should it be necessary for the Construction Manager to get 
involved in clean up the costs will be passed along to this contractor. 

4. Contractor shall have a competent supervisor on site while performing any work for this bid 
category. 

5. Contractor shall be responsible for coordination and interface with other contractors for the 
duration of the project. 

6. Contractor shall be responsible for the receiving, unloading, storage and storage facilities for 
materials brought to the site. 

7. The owner shall have the right to reclaim demolished materials. 
8. All front end paperwork such as insurance certificates, schedule of values, submittals and/or shop 

drawings must be submitted to the Construction Manager within ten work days of award. 
9. Contractor shall be responsible for safe work practices as required by Michigan Laws and as per 

the safety policy of the Construction Manager. 
10. Contractor is responsible for the complete bid documents including drawings, specifications, 

Addenda, schedules, etc. and shall perform all that is required for a complete product that 
complies with same. 

11. Contractor’s representative shall attend scheduled progress meetings each week as directed by 
the Construction Manager. 

12. Any Contractor that knowingly installs their work on another’s mistake or faulty work will be 
responsible for correcting same. 

13. All contractors shall complete their work to a fully operational condition in full compliance with 
governing codes and authorities. 

14. Contractors shall obtain and pay all costs for permits that are associated with this categories 
work. Scheduling inspections by governing officials will be by this bid category and shall be 
coordinated with the Construction Manager. The Building Permit will be purchased by the 
Construction Manager. 

15. Copies of permits (if applicable) shall be forwarded to the Construction Manager as soon as 
received. Occupancy approvals shall also be forwarded on or before the date of substantial 
completion. 

16. Contractor shall supply sufficient manpower or any overtime that might be required to meet the 
project schedule. 

17. Contractor is responsible for the protection of existing structures, plants, lawns, trees, etc. 
18. Mud and/or debris tracked onto the parking lots, streets or any roadways by this contractor shall 

be swept and properly cleaned by this contractor. 
19. Bid Category descriptions are intended to define the job scope in as much detail as possible 

however not necessarily “all” inclusive. Each bidder shall review all Bid Categories for a clear 
understanding of responsibility of scope and should advise the Architect of any conflicts or 
irregularities that could affect the bidding or the execution of this contract. 

20. Should there be a conflict regarding assignment of work between the Bid Category descriptions 
and notes and/or Architect’s specifications, the Bid Category descriptions shall take precedence. 

21. All Contractors shall be subject to liquidated damages for failure to meet the specified date of 
substantial completion as set forth in these documents and/or obtaining a Certificate of 
Occupancy (temporary or final), by the Michigan Bureau of Construction Codes prior to said date. 
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22. The Construction Manager will have a safety policy governing the work activities of this project. 
Each Contractor shall comply with said policy as well as the minimum requirements under 
Michigan Law. 

23. The Construction Manager will designate an area outside the school for contractor lunch room 
trailers.  

24. Smoking is not permitted anywhere on School Property. 
25. Questions that arise during the construction period shall be directed to the Construction Manager 

who will provide the appropriate response. Contractors shall not approach the owner or any 
persons employed by the owner with job questions or concerns. 

26. Certain areas may be occupied by the owner during construction. Profane or abusive language, 
pornography, etc. will not be tolerated. 

27. Provide and maintain dust control for this Bid Category’s work. 
28. Contractors will have access to the site from 7:00am to 5:30pm weekdays only. Weekend work 

may be granted by special permission or if so stated in your bid proposal. 
 
The contractor shall provide all labor, materials and equipment to perform the work specified in 
the construction documents and as set forth in this Bid Category description. 
 
 
Specifications Included for This Bid Category: 
(Total responsibility for these sections in their entirety unless otherwise noted) 
 
09 90 00 – Painting and Coating 
 
 
Reference Specifications for This Bid Category: 
(Include portions of these specifications as they apply to this bid category) 
 
All sections under Division 1 General Requirements 
02 41 19 – Selective Structure Demolition 
07 90 00 -  Joint Protection 
 
Inclusions for This Project: (but not limited to): 
Any work that may be reasonably construed as part of this bid category’s  
responsibility shall be included. 
 
 

1. Coordination with other trade contractors. 
2. This project requires prevailing wages. 
3. Perform finish painting as detailed on the drawings. 
4. Finish paint patch work in masonry in door openings that are scheduled to have frames removed 

and replaced. 
5. This Bid Category will be responsible for protection of existing finishes that it may affect. 

Damages by this category will be repaired at the expense of this Bid Category. 
6. Provide temporary lunch facilities for this bid category’s work. 

 
 
Exclusions: 
 

1. Temporary restrooms will be provided by the Construction Manager. 
 
 

END OF BID CATEGORY 9.9 



JOHANNSEBURG LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024                                                                                                                                                                                
 

Sugar Construction, Inc. Bid Category 15.0 15.0 - 1 

BID CATEGORY 15.0 – MECHANICAL (HVAC) 
 

General Inclusions for This Category’s Work 
 

1. The term “general contractor” will not apply to any body of work for this project. Each trade 
discipline will be responsible for such work as described by Bid Category content. 

2. Provide all required layout for this Bid Category’s work. 
3. Provide daily housekeeping and clean up and dispose of any wastes generated by this bid 

category in dumpster provided by the Construction Manager unless noted otherwise in Specific 
Inclusions below. “Daily” means daily. Should it be necessary for the Construction Manager to get 
involved in clean up the costs will be passed along to this contractor. 

4. Contractor shall have a competent supervisor on site while performing any work for this bid 
category. 

5. Contractor shall be responsible for coordination and interface with other contractors for the 
duration of the project. 

6. Contractor shall be responsible for the receiving, unloading, storage and storage facilities for 
materials brought to the site. 

7. The owner shall have the right to reclaim demolished materials. 
8. All front end paperwork such as insurance certificates, schedule of values, submittals and/or shop 

drawings must be submitted to the Construction Manager within ten work days of award. 
9. Contractor shall be responsible for safe work practices as required by Michigan Laws and as per 

the safety policy of the Construction Manager. 
10. Contractor is responsible for the complete bid documents including drawings, specifications, 

Addenda, schedules, etc. and shall perform all that is required for a complete product that 
complies with same. 

11. Contractor’s representative shall attend scheduled progress meetings each week as directed by 
the Construction Manager. 

12. Any Contractor that knowingly installs their work on another’s mistake or faulty work will be 
responsible for correcting same. 

13. All contractors shall complete their work to a fully operational condition in full compliance with 
governing codes and authorities. 

14. Contractors shall obtain and pay all costs for permits that are associated with this categories 
work. Scheduling inspections by governing officials will be by this bid category and shall be 
coordinated with the Construction Manager. The Building Permit will be purchased by the 
Construction Manager. 

15. Copies of permits (if applicable) shall be forwarded to the Construction Manager as soon as 
received. Occupancy approvals shall also be forwarded on or before the date of substantial 
completion. 

16. Contractor shall supply sufficient manpower or any overtime that might be required to meet the 
project schedule. 

17. Contractor is responsible for the protection of existing structures, plants, lawns, trees, etc. 
18. Mud and/or debris tracked onto the parking lots, streets or any roadways by this contractor shall 

be swept and properly cleaned by this contractor. 
19. Bid Category descriptions are intended to define the job scope in as much detail as possible 

however not necessarily “all” inclusive. Each bidder shall review all Bid Categories for a clear 
understanding of responsibility of scope and should advise the Architect of any conflicts or 
irregularities that could affect the bidding or the execution of this contract. 

20. Should there be a conflict regarding assignment of work between the Bid Category descriptions 
and notes and/or Architect’s specifications, the Bid Category descriptions shall take precedence. 

21. All Contractors shall be subject to liquidated damages for failure to meet the specified date of 
substantial completion as set forth in these documents and/or obtaining a Certificate of 
Occupancy (temporary or final), by the Michigan Bureau of Construction Codes prior to said date. 
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22. The Construction Manager will have a safety policy governing the work activities of this project. 
Each Contractor shall comply with said policy as well as the minimum requirements under 
Michigan Law. 

23. The Construction Manager will designate an area outside the school for contractor lunch room 
trailers.  

24. Smoking is not permitted anywhere on School Property. 
25. Questions that arise during the construction period shall be directed to the Construction Manager 

who will provide the appropriate response. Contractors shall not approach the owner or any 
persons employed by the owner with job questions or concerns. 

26. Certain areas may be occupied by the owner during construction. Profane or abusive language, 
pornography, etc. will not be tolerated. 

27. Provide and maintain dust control for this Bid Category’s work. 
28. Contractors will have access to the site from 7:00am to 5:30pm weekdays only. Weekend work 

may be granted by special permission or if so stated in your bid proposal. 
 
The contractor shall provide all labor, materials and equipment to perform the work specified in 
the construction documents and as set forth in this Bid Category description. 
 
 
Specifications Included for This Bid Category: 
(Total responsibility for these sections in their entirety unless otherwise noted) 
 
23 000 – Mechanical (All sections) 
 
 
Reference Specifications for This Bid Category: 
(Include portions of these specifications as they apply to this bid category) 
 
All sections under Division 1 General Requirements 
02 41 19 – Selective Structure Demolition 
09 90 00 - Painting 
 
 
Inclusions for This Project: (but not limited to): 
Any work that may be reasonably construed as part of this bid category’s  
responsibility shall be included. 
 
 

1. Coordination with other trade contractors. 
2. This project requires prevailing wages. 
3. Provide required permits for work installed by this Bid Category. 
4. Demolish and dispose of all mechanical items scheduled for demolition on the plans. 
5. Provide a dumpster and pay for disposal of materials demolished under this Bid Category. 
6. Furnish and install new HVAC equipment, ducts and accessories as shown on plans. 
7. Install all controls and associated wiring. 
8. This Bid Category will be responsible for protection of existing finishes that it may affect. 

Damages by this category will be repaired at the expense of this Bid Category. 
9. Provide temporary lunch facilities for this bid category’s work. 
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Exclusions: 
 

1. Temporary restrooms will be provided by the Construction Manager. 
 
 

END OF BID CATEGORY 15.0 
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BID CATEGORY 16.0 – ELECTRICAL 
 

General Inclusions for This Category’s Work 
 

1. The term “general contractor” will not apply to any body of work for this project. Each trade 
discipline will be responsible for such work as described by Bid Category content. 

2. Provide all required layout for this Bid Category’s work. 
3. Provide daily housekeeping and clean up and dispose of any wastes generated by this bid 

category in dumpster provided by the Construction Manager unless noted otherwise in Specific 
Inclusions below. “Daily” means daily. Should it be necessary for the Construction Manager to get 
involved in clean up the costs will be passed along to this contractor. 

4. Contractor shall have a competent supervisor on site while performing any work for this bid 
category. 

5. Contractor shall be responsible for coordination and interface with other contractors for the 
duration of the project. 

6. Contractor shall be responsible for the receiving, unloading, storage and storage facilities for 
materials brought to the site. 

7. The owner shall have the right to reclaim demolished materials. 
8. All front end paperwork such as insurance certificates, schedule of values, submittals and/or shop 

drawings must be submitted to the Construction Manager within ten work days of award. 
9. Contractor shall be responsible for safe work practices as required by Michigan Laws and as per 

the safety policy of the Construction Manager. 
10. Contractor is responsible for the complete bid documents including drawings, specifications, 

Addenda, schedules, etc. and shall perform all that is required for a complete product that 
complies with same. 

11. Contractor’s representative shall attend scheduled progress meetings each week as directed by 
the Construction Manager. 

12. Any Contractor that knowingly installs their work on another’s mistake or faulty work will be 
responsible for correcting same. 

13. All contractors shall complete their work to a fully operational condition in full compliance with 
governing codes and authorities. 

14. Contractors shall obtain and pay all costs for permits that are associated with this categories 
work. Scheduling inspections by governing officials will be by this bid category and shall be 
coordinated with the Construction Manager. The Building Permit will be purchased by the 
Construction Manager. 

15. Copies of permits (if applicable) shall be forwarded to the Construction Manager as soon as 
received. Occupancy approvals shall also be forwarded on or before the date of substantial 
completion. 

16. Contractor shall supply sufficient manpower or any overtime that might be required to meet the 
project schedule. 

17. Contractor is responsible for the protection of existing structures, plants, lawns, trees, etc. 
18. Mud and/or debris tracked onto the parking lots, streets or any roadways by this contractor shall 

be swept and properly cleaned by this contractor. 
19. Bid Category descriptions are intended to define the job scope in as much detail as possible 

however not necessarily “all” inclusive. Each bidder shall review all Bid Categories for a clear 
understanding of responsibility of scope and should advise the Architect of any conflicts or 
irregularities that could affect the bidding or the execution of this contract. 

20. Should there be a conflict regarding assignment of work between the Bid Category descriptions 
and notes and/or Architect’s specifications, the Bid Category descriptions shall take precedence. 

21. All Contractors shall be subject to liquidated damages for failure to meet the specified date of 
substantial completion as set forth in these documents and/or obtaining a Certificate of 
Occupancy (temporary or final), by the Michigan Bureau of Construction Codes prior to said date. 
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22. The Construction Manager will have a safety policy governing the work activities of this project. 
Each Contractor shall comply with said policy as well as the minimum requirements under 
Michigan Law. 

23. The Construction Manager will designate an area outside the school for contractor lunch room 
trailers.  

24. Smoking is not permitted anywhere on School Property. 
25. Questions that arise during the construction period shall be directed to the Construction Manager 

who will provide the appropriate response. Contractors shall not approach the owner or any 
persons employed by the owner with job questions or concerns. 

26. Certain areas may be occupied by the owner during construction. Profane or abusive language, 
pornography, etc. will not be tolerated. 

27. Provide and maintain dust control for this Bid Category’s work. 
28. Contractors will be given access to the site form 7:00am to 5:30pm weekdays only. Weekend 

work may be granted by special permission or if so stated in your bid proposal. 
29. All punch list work and all closeout documents must be completed to the satisfaction of the 

architect before acceptance of any invoice for retainage or any portion of retainage. 
 
The contractor shall provide all labor, materials and equipment to perform the work specified in 
the construction documents and as set forth in this Bid Category description. 
 
 
Specifications Included for This Bid Category: 
(Total responsibility for these sections in their entirety unless otherwise noted) 
 
26 000 – Electrical (All Sections) 
See Electrical Drawings for Electrical Requirements. 
 
Reference Specifications for This Bid Category: 
(Include portions of these specifications as they apply to this bid category) 
 
All sections under Division 1 General Requirements 
02 41 19 – Selective Structure Demolition 
 
Inclusions for This Project: (but not limited to): 
Any work that may be reasonably construed as part of this bid category’s  
responsibility shall be included. 
 

1. Coordination with other trade contractors. 
2. This project requires prevailing wages. 
3. Provide required electrical permit. 
4. Electrical demolition. 
5. Provide a dumpster for the demolition under this bid category and pay all costs for disposal. 
6. Provide temporary support for fixtures in ceilings that are to be removed and replaced. 
7. Furnish and install new light fixtures per plans. 
8. Furnish and install new electrical outlets and switching as shown.  
9. Access through existing ceilings and restoration of same will be the responsibility of this Bid 

Category. 
10. Furnish and install firestopping at all penetrations made by this bid category through fire rated 

and / or smoke barrier systems. 
11. Update Construction Manager’s as built drawings weekly. 
12. Provide temporary lunch facilities for this bid category’s work. 

 



 JOHANNESBURG LEWISTON AREA SCHOOLS 
 2024 Summer Projects 
 Bid Package No. 2  
 Johannesburg Building Wood Shop Remodeling 
 May 1, 2024                                                                                                                                      

Sugar Construction, Inc. Bid Category 16.0 16.0 - 3 

Exclusions: 
 

1. Temporary restrooms will be provided by the Construction Manager. 
 
 

END OF BID CATEGORY 16.0 
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DOCUMENT 00 41 13 
BID FORM – STIPULATED PRICE 

 
To:  Johannesburg-Lewiston Area Schools 

c/o Kathleen Xenakis-Makowski, Superintendent 
10854 M-32 East 
Johannesburg, MI 49751 

Project:  Johannesburg-Lewiston Area Schools 
2024 Summer Projects 
Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 
Project No. 0219-24E.2 

Date:      
 

Submitted by:             
(full name) 

              
  (full address) 

Estimator             
(name and Telephone) 

Bid Category:            
   

1. OFFER 

Having examined the Place of The Work and all matters referred to in the Instructions to Bidders and 
the Contract Documents prepared by Anthony Esson, Architect dated May 1, 2024 for the above 
mentioned project, we, the undersigned, hereby offer to enter into a Contract to perform the Work for 
the 

Stipulated Sum of:  $    (numerical) 

$                   dollars in 
lawful (written) money of the United States of America. 

• We have included the required security deposit as required by the Instruction to Bidders. 

• All applicable federal and/or State of Michigan taxes are included in the Bid Sum. 

• We have included the costs of all required construction permits and inspections in the bid 
sum. 

• We acknowledge that compliance with the Prevailing Wages on State Projects Act 10 of 
2023 is required and have included all costs associated therewith. 

• We acknowledge that Liquidated Damages may be assessed for our failure to achieve 
Substantial Completion and/or obtain approval for occupancy from the Michigan Bureau of 
Construction Codes (where applicable) prior to the dates indicated in the Contract 
Documents. 

 



JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 

Anthony Esson, Architect Bid Form – Stipulated Price 00 41 13-2 

2. ACCEPTANCE 

This offer shall be open to acceptance and is irrevocable for thirty (60) days from the bid closing 
date. If this bid is accepted by the Owner within the time period stated above, we will: 

a. Execute the Agreement within five (5) days of receipt of Notice of Award; and 

b. Commence work within three (3) days after written Notice to Proceed. 

If this bid is accepted within the time stated, and we fail to commence the Work or we fail to provide 
the required Bond(s), the security deposit shall be forfeited as damages to the Owner by reason of 
our failure, limited in amount to the lesser of the face value of the security deposit or the difference 
between this bid and the bid upon which a Contract is signed. 

In the event our bid is not accepted within the time stated above, the required security deposit shall 
be returned to the undersigned, in accordance with the provisions of the Instructions to Bidders; 
unless a mutually satisfactory arrangement is made for its retention and validity for an extended 
period of time. 

3. ADDENDA 

The following Addenda have been received.  The modifications to the Bid Documents noted below 
have been considered and all costs are included in the Bid Sum. 

Addendum #    Dated      

Addendum #    Dated      

4. BID FORM SIGNATURE(S) 

 

 
             
(Bidder - print the full name of your firm) 
was hereunto affixed in the presence of: 
 

             
(Authorized signing officer Title) 
(Seal)        
 
If the Bid is a joint venture or partnership, add additional forms of execution for each member of the 
joint venture in the appropriate form or forms as above. 

 

END OF BID FORM - STIPULATED PRICE 



JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 

Anthony Esson, Architect Familial Disclosure Statement 00 45 01-1 

DOCUMENT 00 45 01 
 

FAMILIAL DISCLOSURE STATEMENT 
 
The undersigned, as owner or authorized officer of the Bidder, and pursuant to the familial disclosure 
requirement provided in the advertisement for construction bids, hereby represent and warrant, except as 
provided below, that no familial relationships exist between the owner(s) or any employee of                           
                                                                      (the Bidder) and any member of the Board of Education or the 
Superintendent of Johannesburg-Lewiston Area Schools (the School), except as indicated below: 
 
List any Familial Relationships: 
                                                                                   
 
 
                                                                                 
                                                                                                                                                                   
                                                                                                                                                                   
                                                                                                                                                                   
                                                                                                                                                               
 
 

BIDDER: 
 

                      
                                                                     

By:                   
                                                              

Its:                  
                                              

 
State of Michigan  ) 

)  SS 
County of    ) 
 
This instrument was acknowledged before me on the                 day of                         , 200   , by 
 
                                                            . 
 

 
 

                   
                                      , Notary Public 

 
                                   , County, Michigan 
 
My Commission Expires:      
 
Acting in the County of:      

 
 
 
 END OF FAMILIAL DISCLOSURE STATEMENT 



 JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 

Anthony Esson, Architect Iran Economic Sanctions Act Compliance Affidavit 00 45 02-1 

DOCUMENT 00 45 02 
 

IRAN ECONOMIC SANCTIONS ACT COMPLIANCE AFFIDAVIT 
 
Effective April 1, 2013, all Bids and/or Proposals received by public entities in the State of Michigan must 
comply with the Iran Economic Sanctions Act, Act 517 of 2012. As a condition to compliance with the Act, the 
following certification must be submitted with the Bid. 
 
The undersigned, as owner or authorized officer of                                                               (the Bidder), 
pursuant to the requirements of the Iran Economic Sanctions Act, Act 517 of 2012, hereby certifies under 
civil penalty for false certification, that the Bidder is not an "Iran Linked Business", as defined in the Act, and 
is eligible to submit a Bid.                                                                                                                                     
     
 
 
 
 
                                                                                                                                                                   
By:                                                                                 
 
Its:                                                                
 
 
 
 
 
 
 
 
State of Michigan  ) 

)  SS 
County of    ) 
 
This instrument was acknowledged before me on the                 day of                         , 200   , by 
 
                                                            . 
 

 
 

                   
                                      , Notary Public 

 
                                   , County, Michigan 
 
My Commission Expires:      
 
Acting in the County of:      

 
 
 END OF IRAN ECONOMIC SANCTIONS ACT COMPLIANCE AFFIDAVIT 



JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 

 
Anthony Esson, Architect Agreement Form 00 52 14 - 1 

DOCUMENT 00 52 14 

AGREEMENT FORM 

1.1 SUMMARY 

A. Document Includes: 
1. Agreement. 

B. Related Documents: 
1. Document 00 72 14 - General Conditions. 

1.2 AGREEMENT 

A. The Subcontractor Agreement included in this section (see following Sample agreement) forms 
the basis of Agreement between the Construction Manager and Trade Contractor. 

END OF DOCUMENT 



Sugar Construction, Inc. 

8079 

Johannesburg Wood Shop Remodeling BP 2
Johannesburg-Lewiston Area Schools
10584 M-32
Johannesburg MI 49751 

PROJECT: 

1.          THE WORK: 

CONTRACT #: 

Sample Subcontractor SUBCONTRACTOR: 

$65,000.00 

04/29/2024 

SUBCONTRACT SUM: 

Address: 

Phone: 

Fax: 

Email: 

Attn: 

CONTRACT DATE: 

EXACTLY SIXTY-FIVE  THOUSAND   DOLLARS 

1.          This Subcontract Agreement.
2.          As described in Exhibit A. 

Federal ID #: 

SCI JOB #:  

Initials: ________ 

CONTRACT DOCUMENTS: 

TIME OF COMPLETION: 

2968 Venture Drive
Midland MI 48640
989 631-4154
989 631-7012 

Phone: 
Fax: 

912 

Taxable: Yes 

1.1          The Subcontractor represents that it is fully qualified and licensed to perform this Agreement, and acknowledges that, prior 
to the execution of this Agreement it has (a) by its own independent investigation ascertained (i) the Work required by this 
Agreement (ii) the conditions involved in performing the Work, and (iii) the obligations of this Agreement and the Contract 
Documents; and (b) independently verified all information furnished by the Owner, Construction Manager, or others satisfying
itself as to the correctness and accuracy of that information. Any failure by Subcontractor to investigate independently and 
become informed will not relieve the Subcontractor from its responsibilities hereunder nor serve as a basis for an adjustment 
to the contract value.

1.2          The Subcontractor shall provide all necessary labor, material, equipment, tools, shop drawings, layout, samples, professional 
services, taxes, permits, fees, licenses, insurances, etc. to perform the Work.

1.3          The Work shall be performed in accordance with all applicable local, state and federal codes, laws and regulations (including 
OSHA and MIOSHA) and in accordance with the Contract Documents.

1.4          Subcontractor shall keep the Project free and clean of trash and debris attributable to the Work.  On twenty-four (24) hours 
written notice by the Construction Manager, Subcontractor shall remove all trash and debris or be responsible for the cost,
plus twenty percent, incurred by Construction Manager to do same.  

1.5          The Subcontractor shall furnish a workforce that will work in harmony with all other subcontractors on the Project. The Sub-
contractor shall not suffer, support or take any action to picket, strike, handbill, engage in sympathy or unfair labor practice 
strikes, or any work stoppages or otherwise interfere with the Work or the business of the Construction Manager or any of its
subcontractors. The Subcontractor shall not suffer its employees to honor or recognize any picket line by any union against the          
Construction Manager.

1.6          Subcontractor agrees promptly to make good, without cost to the Owner or Construction Manager, any and all defects due to faulty 
workmanship and/or materials which may appear within the guaranty or warranty period established in the Contract Documents 
or for one year from Owner's acceptance of the Construction Manager's work, whichever is later.

1.7          Time is of the essence of this Agreement.  Subcontractor shall provide sufficient manpower to complete the Work on or before 
the Completion Date stipulated herein, including working his forces overtime at no cost to the Construction Manager, if deemed
necessary by the Construction Manager to meet the Completion Date.

1.8          The Subcontractor shall be bound by the terms of the Specifications, General Conditions and Supplemental Conditions and 
Addenda in the Contract between the Construction Manager and the Owner, shall conform to and comply with the Drawings and 
Specifications and Addenda, and shall assume toward the Construction Manager all the obligations and responsibilities that the 
Construction Manager assumes toward the Owner.  

1.9          If the Work is delayed, substantially without fault or responsibility of Subcontractor, the Subcontractor may receive an extension 
of the Contract Time and an adjustment to the Schedule of Work. Subcontractor expressly understands that its sole and 
exclusive remedy for delay will be an extension of time for performance of the Work.  Written documentation of delays in work
must be acepted by Sugar Construction.  Without written documentation, short comings in manpower, schedule, etc. will be the
responsibilty of the Subcontracor.  A subcontractor's ability to not fullfill the contract oblications will result in Sugar Construction
fulfilling these obligations at the expense of the subcontractor. 

08/18/2024 

Construction  
Manager: 



2.          PAYMENTS 

3.          CHANGES IN WORK 

4.          INSURANCE 

Initials _______ 

Page  2 

912 - Johannesburg Wood Shop Remodeling BP 2 
Sample Subcontractor 

3.1          Subcontractor expressly agrees that no changes will be made, nor extra work performed, nor changes made in the 
quality or quantity of materials furnished, nor additional compensation paid, unless such matter is previously authorized 
by the Project Manager, in the form of a written change order.

3.2          If the written change order entitles the Subcontractor to additional compensation, the change order must include written 
documentation from any sub-subcontractors or suppliers that are entitled to compensation pursuant to or as a result of 
the written change order. 

3.3          Any work that is deemed a change in value for the Subcontract Agreement, and which would delay Subcontractor or 
Construction Manager's scheduled completion, and for which the parties do not agree as to the value, shall upon twenty four (24) 
hours written notice, be diligently prosecuted by the Subcontractor according to the following guidelines. The Construction Manager 
shall determine an undisputed amount for the change order work, which shall be billed in accordance with the Payment 
terms herein. The disputed amount shall be submitted to the owner or architect for their ruling as to the value of the work. 
The decision as to the value of the work shall be based on the Owner or architect's ruling, and this amount shall thereby 
be the agreed upon value of the work.

3.4          Subcontractor will give Cosntruction Manager written notice of any claims relating to Subcontractor's performance under this 
Agreement, including claims for which Construction Manager or Owner might be liable, within three (3) calendar days of the 
occurrence of the condition or event which forms the basis of such claim. Failure to provide such written notice 
within the three-day period constitutes a waiver of any such claim. 

4.1          The Subcontractor shall procure and maintain at the Subcontractor's own expense, during the entire contract time, 
Liability Insurance as hereinafter specified:
a.       Business Automobile Liability shall be provided for a Combined Single Limit of at least $1,000,000 for Bodily 

Injury and Property Damage. Coverage shall include owned, leased, hired and non-owned vehicles. 
Construction Manager shall be named as Additional Insured.

b.       Workers Compensation Insurance for the protection of all Subcontractor's employees including partners and 
individual owners working on or in connection with the Project.

c.       Commercial General Liability shall be provided for a Combined Single Limit of at least $1,000,000 for each 
occurrence, $1,000,000 Personal Injury and Advertising Liability, $2,000,000 Products and Completed 
Operations aggregate and $2,000,000 general aggregate. The policy shall contain no restrictions for 
contractual liability and xcu (explosion, collapse and underground). Construction Manager shall be named as additional 
insured, per form CG2010 1185 or equivalent. Subcontractor shall maintain Products and Completed 
Operations insurance and shall name Construction Manager as additional insured for at least two (2) years from the date 
of final payment. Subcontractor's insurance shall be primary and non-contributing so that the Construction Manager's 
policy will not respond until the limits under the Subcontractor's policy are exhausted.

d.       Commercial Umbrella Liability shall be provided for at least $1,000,000 and shall be as broad as the primary 
General Liability and Automobile. 

2.1          Subcontractor shall submit a Subcontractor Application for Progress Payment ("Application for Payment"), completed in 
full, signed and notarized, to the Construction Manager on or before the 20th day of each month for that portion of the Work 
completed through the end of the month, less ten percent (10%) retainage, per the attached format.  Applications for 
Payment must be mailed or delivered to Construction Manager; facsimile copies shall not be accepted.

2.2          Construction Manager agrees to pay Subcontractor within thirty (30) days from the end of the month in which the Work was 
performed and the Application for Payment submitted, or within ten (10) business days following Construction Manager's receipt 
of payment from the Owner for the Work, whichever is later. It shall be an express condition precedent to Construction Manager's 
obligations to pay Subcontractor any amount under this Contract that Construction Manager shall have first actually received 
payment for the Work from the Owner.

2.3          If notification of any claim against Subcontractor is made to Construction Manager, Construction Manager, at its discretion has
the right to withhold sufficient funds from any payment due Subcontractor to cover the cost of the claim, pending
final settlement. If Subcontractor fails to settle any claim, Construction Manager shall have the right to pay the Subcontractor's
sub-subcontractors or suppliers and deduct those payments from the Subcontract Sum. Any expenses incurred by the
Construction Manager including but not limited to costs associated with bonding of liens, attorneys' fees, court costs
and Construction Manager's personnel expenses incurred in order to resolve claims shall be deducted from the Subcontract Sum.
In the event that the cost to resolve said claims is greater than the unpaid amounts and retainage, Subcontractor shall pay those 
amounts to Construction Manager upon receipt of a written statement from the Construction Manager. If such amounts are not
paid within fifteen (15) days of receipt of statement, Subcontractor agrees to pay Construction Manager interest on all such
amounts at a rate of twelve percent (12%) per annum and Subcontractor agrees to pay all costs of collection, including but not
limited to court costs and attorney's fees.

2.4          Final payment shall be paid Subcontractor upon Construction Manager's receipt of:
a.       Final payment by Owner.
b.       Subcontractor Application for Final Payment, as per the attached format, completed in full, signed & notarized.
c.       Final lien waiver from Subcontractor; and
d.       Written statement of guaranty of work, warranties, manuals, as-builts and any other required documents from 

Subcontractor. 



5.          INDEMNIFICATION 

6.          TERMINATION AND SUPPLEMENTING FORCES 

Page 

Sample Subcontractor 

Initials _______ 
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912 - Johannesburg Wood Shop Remodeling BP 2 

4.2          Certificates of Insurance, including a copy of the additional insured endorsement, acceptable to Construction Manager 
must be provided prior to Subcontractor commencing any work or ordering any materials. Renewal certificates must 
be provided no less then 14 days prior to expiration. All insurance carriers named in the Subcontractor's certificate 
of insurance shall have an A.M. rating of A- or better.  The Certificates must also contain a provision that coverage 
afforded under the policies will not be canceled unless at least thirty (30) days prior written notice has been given to               
Construction Manager.  Construction Manager shall not make any payment to Subcontractor until proper evidence 
of insurance is received.  If Subcontractor performs any portion or all of the Work without the required insurances,
Construction Manager shall deduct the greater of twenty five percent (25%) broken down as follows: 10% for General
Liability, 10% for Workers Compensation, 3% for Automobile Liability and 2% for Umbrella coverage of the Subcontract
Sum, or the value of the insurance premium as solely determined by Construction Manager's insurance carrier.

4.3          Waiver of Subrogation: Subcontractor waives all rights against Construction Manager, Owner and architect and their
agents, officers, Directors and employees for recovery of damages caused by fire or other causes of loss to the extent
such damages are covered by any insurance provided under this Subcontract Agreement. 

5.1          The Subcontractor shall indemnify and hold harmless Construction Manager and its agents and employees from and against any 
and all liability, suits, actions, claims, damages, losses, judgments, settlements, costs  and expenses, including 
attorney's fees and litigation costs (including fees and expenses of consultants and/or expert witnesses), arising out 
of, related to or resulting from the Subcontractor's performance of the Work, provided that such suit, action, claim, 
damage, loss, or expense is attributable to bodily injury, sickness, disease or death, or to injury to or destruction of 
tangible property including the loss of use therefrom, and is caused in whole or in part by any negligent or willful act 
or omission of the Subcontractor, its sub-subcontractors, suppliers, anyone directly or indirectly employed by 
Subcontractor or anyone for whose acts Subcontractor may be liable.

5.2          In any or all claims against the Construction Manager, or any of its agents or employees, by any employee of the Subcontractor, 
anyone directly or indirectly employed by Subcontractor, or anyone for whose acts any of them may be liable, the 
indemnification obligation shall not be limited in any way by any limitation on the amount or type of damages, 
compensation, of benefits payable by or for the Subcontractor under workers compensation acts, disability benefits 
acts, or any other employee benefit acts.

5.3          If Construction Manager is assessed liquidated damages or other damages for delay on the Project, the Construction Manager 
may assess delay damages against Subcontractor according to Subcontractor's responsibility for the delay. In addition, 
Subcontractor shall be liable to Construction Manager for actual damages including, without limitation, reasonable attorney's fees 
caused by Subcontractor's delay.

5.4          Subcontractor shall at all times comply with all safety regulations as set forth by any state regulatory agency or any 
federal regulatory agency and shall indemnify Construction Manager against all claims and/or penalties arising from inspections 
by these agencies. 

6.1          The failure by Subcontractor to supply a sufficient number of skilled workmen, or to supply the specified or required
materials, or sufficient and proper equipment, to prosecute the Work in a manner tocomply with the Completion Date,
to pay in a timely manner for third party materials, equipment and labor, or to perform any covenant contained in the 
Contract Documents, shall constitute a default of the Subcontractor, and Construction Manager may, at its option, and after forty-
eight (48) hours of written notice of said default to Subcontractor, terminate this Agreement.

6.2          The Construction Manager also has the right, with forty- eight (48) hours written notice to the Subcontractor, to hire third party 
forces to help to complete the work if the Subcontractor is proving unable to meet the scheduled Completion Date. 
All such supplemental charges incurred shall be deducted from the Subcontract Sum. In the event that the cost to 
supplement forces is greater than the unpaid amounts and retainage, Subcontractor shall pay those amounts to 
Construction Manager upon receipt of a written statement from the Construction Manager. If such amounts are not paid within 
fifteen (15) days of receipt of statement, Subcontractor agrees to pay Construction Manager interest on all such amounts
at a rate of twelve percent (12%) per annum and Subcontractor agrees to pay all costs of collection, including but not 
limited to court costs and attorney's fees.

6.3          In the event of default by Subcontractor and subsequent termination of Subcontractor by Construction Manager, Construction 
Manager shall complete the Work through its own or third party forces, and shall deduct the costs thereof from the unpaid
amounts and retainage of this Subcontract.  In the event the cost to complete the Work is greater than the unpaid amounts 
and retainage, Subcontractor shall pay those amounts to Construction Manager upon receipt of a written statement from the 
Coonstruction Manager.  If such amounts are not paid by Subcontractor within fifteen (15) days of receipt of statement, Subcontractor 
agrees to pay Construction Manager interest on all such amounts at a rate of twelve percent (12%) per annum, and Subcontractor 
further agrees to pay any and all costs of collection, including but not limited to court costs and attorney's fees. 



7.          DISPUTES 

8.          MISCELLANEOUS PROVISIONS 

912 - Johannesburg Wood Shop Remodeling BP 2 
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Sample Subcontractor 

Page 

Form Rev. 02/23/2009 

7.1          The interpretation, performance and enforcement of this Agreement will be governed by the laws of the State of Michigan
and or governing body that has jurisdiction over the project work site.

7.2          Any and all claims, disputes and other matters in questions arising out of or relating to this Agreement, or breach thereof, 
will be resolved, at Construction Manager's option (1) by arbitration in accordance with the Construction Industry Arbitration 
Rules of the American Arbitration Association in the County of Oakland, Michigan; or (2) in the Circuit Court of Oakland
County, Michigan or such other venue as may be agreed upon by Construction Manager. Construction Manager and
Subcontractor hereby waive their right to demand a jury trial. In the event that Construction Manager prevails in such arbitration 
or litigation, Subcontractor shall pay the Construction Manager the costs and expenses, including such reasonable 
attorney's fees and costs, including expert witness fees and expenses, incurred by Construction Manager in such
arbitration or litigation.

7.3          Subcontractor shall turn the Work over to Construction Manager in good condition, free and clear of all claims, encumbrances and liens 
growing out of the performance of this Agreement. In the event a mechanic's or materialman's lien is filed by reason of work 
done or materials furnished to or by the Subcontractor or any of its sub-subcontractors, Subcontractor will, upon demand by 
Owner or Construction Manager and at Subcontractor's expense, cause such lien to be released of record, by bonding or otherwise. If 
Subcontractor fails to do so within a reasonable time after demand, Owner or Construction Manager may take such action as shall be 
necessary to remove such lien of record and if either of them do so, Subcontractor will, upon demand, reimburse them for 
all costs incurred, including, without limitation, attorney's fees. 

Initials_______ 

8.1          Any amounts owed to Subcontractor under this Subcontract Agreement may be withheld by Construction Manager and applied to 
any actual or potential amounts or sums that are, or may in the future be owed by Subcontractor to Construction Manager on this   or 
any other project, job, matter or contract between Construction Manager and Subcontractor including, without limitation, legal 
expenses and costs associated therewith.

8.2          Within ten (10) days following any request by Construction Manager, Subcontractor will furnish Construction Manager with a 
list of all subcontractors and material suppliers who have performed labor or supplied materials to Construction Manager as 
part of the Work, together with a statement of current balance owed to or claimed by each sub-subcontractor or supplier.

8.3          The partial or complete invalidity of any one or more provisions of this Agreement shall not affect the validity or 
continuing force and effect of any other provision. The failure of either party to insist, in any or more instances, upon
the performance of any of the terms, covenants, or conditions of this Agreement, or to exercise any right herein, shall
not be construed as a waiver or relinquishment of such term, covenant, condition or right as respect to further
performance.

8.4          This Agreement and the Contract Documents constitute the entire agreement between parties and may not be amended,
superseded or otherwise affected, except by an agreement in writing signed by both parties.  This subcontract or
the amounts due hereunder cannot be sublet or assigned in whole or in part without prior written approval from the
Construction Manager.

8.5          The individual signing below has read and understands all of the terms described herein, and has the capacity to bind
the Subcontractor.

8.6          No Asbestos containing building materials (ACBM) shall be used in the construction of this project. 



CONSTRUCTION MANAGER 

BY: ________________________________ 

_____________________________ Project Manager 

Sugar Construction, Inc. 

Jerry A Brown _____________________________ 

SUBCONTRACTOR 

BY:______________________________ 

NAME:___________________________ 

TITLE:_____________________________ 

Sample Subcontractor 

Sample Subcontractor 

912 - Johannesburg Wood Shop Remodeling BP 2 

5 Page 

NAME: 

TITLE: 

Initials_______ 

DATE: _____________________________ DATE:_________________________________ 

8.6          LIQUIDATED DAMAGES: Recognizing that time is of the essence of this Agreement and that Owner will suffer financial 
loss if the Work is not Substantially Complete and approved for occupancy by the Michigan Bureau of Construction
Codes (if applicable) within the time limits established herein, plus any extensions of time as allowed under the General 
Conditions, and also recognizing the delays, expense and difficulties involved in proving in a legal proceeding the actual 
loss suffered by the Owner if the Work is not Substantially Complete on time, instead of requiring any such proof, The 
Construction Manager and Contractor agree that as liquidated damages for delay (but not as penalty) Contractor will pay
The Construction Manager ( to be forwarded to the Owner )One Thousand Dollars ($ 1,000.00) for each day that expires
after the date of Substantial Completion established herein until the Work is Substantially Complete and approved for 
occupancy by the Michigan Bureau of Construction Codes (if applicable). Liquidated damages charges shall be deducted 
from the Contractor’s progress payments or final payment as applicable. The Owner reserves the right to demand legal 
proceedings in the event that the actual loss exceeds the damages provided for herein.

8-7          In addition, Contractor shall be responsible for all Architectural costs incurred by the Construction Manager after the 
established Final Completion date (thirty days after actual Substantial Completion date) resulting from Contractor’s failure 
to properly complete the work. Any such costs shall be deducted from the Contractors progress payment or final 
payment as applicable.

This Agreement is entered into as of the day and year first written above, labeled as the contract date. 



EXHIBIT "A"  

Specifications Dated: Drawings Dated: 

Bidding Addenda / Bulletins 

Sample Subcontractor 

912 - Johannesburg Wood Shop Remodeling BP 2 

6 of 6 Page 

Initials _______ 

Pursuant to the terms and conditions stated below, which are part of this agreement, the Subcontractor shall furnish  
all labor, materials, tools equipment, hoisting, scaffolding, clean-up and services necessary for the satisfactory  
completion of all work as described in the contract specifications as follows:  

And as shown on the drawings, including applicable addenda, accepted alternates, and all related work, and  
Subcontractor shall pay the government taxes, sales taxes, and use taxes as applicable.  Without limiting the  
above scope, the following items of work are part of this Sub-Contract Agreement.  

4003

Scope of Work: Furnish labor, materials and equipment to install elevator per plans and specifications.

See Exhibit B for Addendums 



JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 

 
Anthony Esson, Architect General Conditions  00 72 14 - 1 

DOCUMENT 00 72 14 

GENERAL CONDITIONS 

1.1 SUMMARY 

A. Document Includes: 
1. General Conditions. 

B. Related Documents: 
1. Document 00 52 14 - Agreement Form. 

1.2 GENERAL CONDITIONS 

A. AIA Document A201-2007 General Conditions of the Contract for Construction as modified, 
included herein, is the General Conditions of the Contract. 

END OF DOCUMENT 



������������	
��


���
���
��������������������������������������������� �����

!"#$%

&

'(')*+,-./01)'234)5)23367)8+9:;<=>1)?)4@44A)4@4BA)4@4CA)4@2BA)4@D6A)4@B4A)4@BCA)4@E4A)4@EDA)4@EEA)4@63A)4@6EA)4@C6A)4@@6)F0G)23367)'HH);<=>1I);/I/;J/G7)KL>/)
'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'('AN)1>/)'(')O+=+A)F0G)K'(')8+01;F,1)*+,-./01IN)F;/)1;FG/.F;PI)+M)L>/)'./;<,F0)(0I1<1-1/)+M)
';,><1/,1IQ)L><I)G+,-./01)RFI)9;+G-,/G)F1)42STCS2B)UL)+0)3TV2@V232T)-0G/;)W;G/;)X+7244TT6ED6@)R><,>)/Y9<;/I)+0)3@V4@V232TA)<I)0+1)M+;);/IFH/A)<I)H<,/0I/G)M+;)
+0/Z1<./)-I/)+0H:A)F0G).F:)+0H:)[/)-I/G)<0)F,,+;GF0,/)R<1>)1>/)'(')8+01;F,1)*+,-./01I\)L/;.I)+M)]/;J<,/7)L+);/9+;1),+9:;<=>1)J<+HF1<+0IA)/Z.F<H)
G+,<0M+̂ F<F,+01;F,1I7,+.7
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Ç���±�������Ä��������®�Ì����������Ê�������½����É��½�������������¢����������½�����������½������������̧���¢�����
�����½������������������«¶����½������Éµ����¢���������É����������¢������½�����������«¡¶�¶�¶�

*��+�+ÙcÇ������¢�È£��½���Æ�ÍÈ�������½��������̧��������Ä���¢�������É�����������¢��������°��µ���¢����½��Ë��Ê¢����
Ê��Å�½�½��µ�����̧����������É�����������������Ì��É�����£��¤���¶

*��+�+���Ç������¢��Èñ������µÈ���½�È¼��������È�������½��������̧��������Ä���¢�������������Å��������¢��¢���������½�
���������½�É���½����È������µ���É��������������������É������É�����µ�Ê��É��¢��������Ë����Éµ��É���Ê��½�������ñ��Ì¶È



!"#$%

&

'(')*+,-./01)'234)5)23367)8+9:;<=>1)?)4@44A)4@4BA)4@4CA)4@2BA)4@D6A)4@B4A)4@BCA)4@E4A)4@EDA)4@EEA)4@63A)4@6EA)4@C6A)4@@6)F0G)23367)'HH);<=>1I);/I/;J/G7)KL>/)
'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'('AN)1>/)'(')O+=+A)F0G)K'(')8+01;F,1)*+,-./01IN)F;/)1;FG/.F;PI)+M)L>/)'./;<,F0)(0I1<1-1/)+M)
';,><1/,1IQ)L><I)G+,-./01)RFI)9;+G-,/G)F1)42STCS2B)UL)+0)3TV2@V232T)-0G/;)W;G/;)X+7244TT6ED6@)R><,>)/Y9<;/I)+0)3@V4@V232TA)<I)0+1)M+;);/IFH/A)<I)H<,/0I/G)M+;)
+0/Z1<./)-I/)+0H:A)F0G).F:)+0H:)[/)-I/G)<0)F,,+;GF0,/)R<1>)1>/)'(')8+01;F,1)*+,-./01I\)L/;.I)+M)]/;J<,/7)L+);/9+;1),+9:;<=>1)J<+HF1<+0IA)/Z.F<H)
G+,<0M+̂ F<F,+01;F,1I7,+.7
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_̀ abcde$àf)) g46CD63E24Ch

iÚ

*��+Ó�́§xvsrsvx	x́t§
±����������������É����Å��µ�����̧��������Ä���¢�����É��Ë�����µ��¢���¢�½�Éµ�������½����������È���È���½�È��µÈ���½����������
��������È���È���½�È��°È���������É�����������¢�½�É����������������������������É��¢����������¢������½��ÊÊ�������������������
���������½�½�����ÉÉ�������������Ê����������É�������������¢���¶
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������������½���������½������������̧������¹�½������̧������������̧������Ä������Å�¶

*�Ò+Ó+Ò�Ç���̧������������������É������������½����Ê�������½����½���½����¢��������̧�������������¢Ê��µ������½�������
Ê�����������µ������������ñ��Ì¶�Ç���̧��������������������Ê��¢����¢Ê��µ¢�����É���É���Ê����������Ê�����������Ê��Ê���µ�
�Ì����½�������Ì���������½�������¢¶

*�Ò+Ó+Ó�Ç���̧�������������������������������������������������������������½�����¢����������������µ��¢Ê��µ������
�ÊÊ�������É����¢Ê��µ¢���°��������¢Ê��µ�½��������Ê��É��¢������É������̧���������������Ê�����������°�������°����½����������
Ê��Å�������É��¢Ê��µ¢���°������µ�¢������½������µ������½������µ�������½�����¢Ê��µ¢���°����������É�����°����°���»°������°�
��������°����������������°��������µ����Ê�µ������½��������µ¶�º�������É��������Å������¢�µ���������½�½������¢���������������
�É������̧�������¶

*�Ò+Ó+Ô�±¢¢�½�����µ��É����È����½��É�������������°È�����̧����������������Ê��Å�½�������������������������������������¢���É�
����¢���É��������Ê��Ê���½����������½�É���������É�����Ê��½���Æ�Í��½����É��½���������Ê���É�����������½°��������ÊÊ�������°�
������¢���É�����������������������������¶
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*�Ò+Ó+Õ�Ç��������������������Ê�µ�������������������̧������������������������������¹���������������������°��É����½���
��Å����������°������������������¤������������µ������Ê��Ê����¶�±É��½�Ë�����½���������µ�Ê��Ê���½�¢���É�����������
������������������Å�������°���������������¢�µ���������������������������½�É����½�����������̧����������Ê��Å�½���É�������½���¶

*�Ò+Ó+��±��������������Å��Å�������������°������������̧��������Ä���¢������Ê���É�����µ�Ê��Å�½�����������°�����������������
�̧��������������Ê���������µ��������½����������ñ��Ì������������������É���������������°�É�������Ê�����������É����������������
��½�É���������É��µ����������½���������Ì�������������������Å������µ��É���������������¶�Ç���̧��������������������½��������µ�
���Ì���Ë����½��µ�Ê��Å������½-���Ê������������µ���¢Ê���������Ê��Å�½�������������������ñ��Ì���½-�������������½������
������������É����������������Ë����½��µ�����ñ��Ì¶���µ���É��������������¹��������������Ê��������É�����������½���������É°�
����Ê�µ����É��°��������������������É���µ�������µ�������������½��Ë��Ê¢���°����������½����������������������°���Ë���������µ�
������������ÉÉ������µ�����¹������������½���������������Å��µ¶

*�Ò+Ó+Ø�	¾Îv¾xt¾4Ðsvv�rst�¿wx�́§¾x	ÏÏ	x́t§
*�Ò+Ó+Ø+��±����������µ���½������½���½������½���������Ê��½������½-���¢���������������������������������½�������µ������°�
�¢�����°������½�����°����¢��������������°������Ê�µ��������������°�����������������������½���µ���¢����������É�������
¢����������������Å����������¢�����µ�������½���½-���������½������������������½���������½���½����������ñ��Ì��µ�����
�������������������¢Ê��µ���°�������°���������������°������������½�Å�½������������������Å������¢�����̧��������������
�������¶�Ç���̧���������������������Ë����½����Ê��Å�½���������½������É�������������¢����������������������Ê��½��������
¢�����������������½���������½���½�������������Ì�����������������É���¶

*�Ò+Ó+Ø+
�Ç���̧��������������������������Ë����½����É������������É��½������¢�����É��¢�����¢���É����������É���ÊÊ���½�
¢������������½�½�������������������Å���Éµ����������Ê��½��������������������É������������½����������������Ë����¢������É�
��������̄¶¡¶¬¶«¶

*�Ò+Ó+Ø+Ò�Ç���̧������������������¢Ê�������½����¢����������¹������������É���������Å�½����������������É����Ê��½����
�������������Ê������������������É�����É�����̧����É������É���£�µ¢���°������É��¢�����Ê�������������¹����¶

*�Ò+Ô�¦	ss	§xÖ
�Ç���̧��������������������������¹�������½����������������¢�����������½��Ë��Ê¢����É�������½���½�������̧�������������
����É����½�Ë�����µ���½����������������̧��������Ä���¢�������Ë��������Ê��¢������������¶�Ç���̧����������É�������
������������������ñ��Ì���������É��¢����������Ë����¢������É�����̧��������Ä���¢�������½���������É����É��¢�½�É����°�
�»��Ê��É�������������������������Ë�����µ��É�����ñ��Ì�����̧��������Ä���¢�������Ë��������Ê��¢��¶�ñ��Ì°�¢��������°����
�Ë��Ê¢�����������É��¢���������������Ë����¢�����¢�µ���������½���½�½�É����Å�¶�Ç���̧�������������������µ��»���½���
��¢�½µ�É���½�¢�������½�É���������½��µ������°��������������������ñ��Ì������»�����½��µ�����̧���������°��¢Ê��Ê������
����ÉÉ�������¢����������°��¢Ê��Ê����Ê�������°�������¢����������½��������½����¢��������¶�±É���Ë����½��µ��������������°�
����̧����������������É������������É�����µ��Å�½���������������Ì��½���½�Ë�����µ��É�¢�����������½��Ë��Ê¢���¶±���½½���������
��µ�����������������°�������������������������������É������������̧��������Ä���¢���������ÊÊ�������������¢�������É������°�
��½����������¢���������É��������¢���É�����̧��������Ä���¢����°�����̧���������������������½����������������/

+� Ç���¹������������Å�����½��������������ñ��Ì���½�����¢�����������½��Ë��Ê¢���������Ê�����½����������ñ��Ì�
��½��������������������»Ê�����µ�Ê��Å�½�½��������̧��������Ä���¢����°������������,

+
 Ç���ñ��Ì���½�����¢�����������½��Ë��Ê¢���������Ê�����½����������ñ��Ì���������É����É��¢�����½�É����°�
�����½������µ�½�É�����������Ì¢�����Ê����¢��������,

+Ò Ç���ñ��Ì���½������Ë��Ê¢���������Ê�����½����������ñ��Ì���������É���É�������Ê��Ê����É������������µ�����
�����½�½,

+Ó Ç���ñ��Ì���½�����¢�����������½��Ë��Ê¢���������Ê�����½����������ñ��Ì���������¢�����������,���½
+Ô Ç���ñ��Ì���½�����¢�����������½��Ë��Ê¢���������Ê�����½����������ñ��Ì���������É��¢�����������Ê��������

����̧��������Ä���¢����¶

�Ê�����������É�������������É���µ��É�����É���������������������������������������µ����������������������������������½���
����̧��������Ä���¢����°�����̧���������°�����½½�����������µ���������Ë����¢������������̧��������Ä���¢����°������
��¢¢�������������������������������������Å���µ�����Æ³�Í��������É�������������������������É���½�������É�����������������
������ÉÉ����������������������������������������É��������É�����¹����,�Ê��Å�½�½�������É������������������Å����É����É�����
Ê�µ¢����������½��°��������Å���µ�����Æ³�Í������Ê����½�����������»���½�½������Å���Æ³Í�½�µ�¶�Ç���É��������������������
��½��������������É�����̧�������������������Å�Å������É�����Ê�µ¢������½-������¢���������É�����̧�������¶
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*�Ò+Õ�x	Üv¾
Ç���̧����������������Ê�µ������°������¢��°�������½���¢�������»���É�������ñ��Ì�Ê��Å�½�½��µ�����̧�������������������
������µ�������½��������½�����������Å�½�����������������������½�½°����������������µ����ÉÉ����Å�����¢����µ�����½���½����
���������ÉÉ���¶�Ç���̧����������������Ê�µ�������������½�É�½�������»�����Å��½����������������°�����¢�����Ê��Ê���µ���½�������
¢�Ì��������������������É�����������������µ���½���������������Ê�µ�������»��¶�Ç���̧������������������������µ����Ê��������
É��������Ê�µ¢�������½���������½�¢��Éµ�����¹�������½����½�������¢�����É��¢���¢�¶�Ç���̧���������������������½����½�
������½��¢������Å������������½�½����������½�����®����������������½�����Ç�»�����������µ��¢Ê���½��µ����������Å��
�����¢������½�����½¢��������½��µ�����®��������Ä�Ê���¢�����É�Ç������µ��������º�½�Ä���¶

*�Ò+��rvsÀ́x¾1�Ðvv¾1�§tx́wv¾�	§��wtÀrḮ	§wv�¦́x¥�Ï	¦¾
*�Ò+�+�������������������Ê��Å�½�½��������̧��������Ä���¢����°�����Ç���̧�������������������������½�Ê�µ�É�����������½����
Ê��¢��������������É���������Ê��¢���°�É���°���������°���½����Ê���������µ���Å���¢���������������������µ�É���Ê��Ê���
�»����������½���¢Ê��������É�����ñ��Ì���������������¢����µ�������½��É�����»���������É�����̧����������½�������µ���Ë����½�
���������¢����½�����������Å�½�����������������������½�½¶

*�Ò+�+
�Ç���̧������������������¢Ê�µ��������½���Å������������Ë����½��µ��ÊÊ������������°���������°���½�������°���½��°�
��������½������������°���½����É�����½�����É�Ê�������������������ÊÊ�����������Ê��É��¢������É�����ñ��Ì¶

*�Ò+�+Ò�±É�����̧����������Ê��É��¢��ñ��Ì�Ì�����������������������µ�����ÊÊ������������°���������°���½�������°���½��°�������
��½������������°�������É�����½�����É�Ê�����������������°�����̧��������������������¢���ÊÊ��Ê���������Ê���������µ�É��������
ñ��Ì���½������������������������������������������������¶

*�Ò+�+ÓäúåãÞßâõßôäåèä�ãíãåýãäúåãôêáêåãòQ�±É�����̧������������������������½����������������������������Æ«Í�������É����
���������������������½�Ê�µ���������½������������½�ÉÉ���¢��������µ�É��¢���������½�����½��������̧��������Ä���¢��������
Æ�Í���Ì�����Ê�µ���������½��������É������������������°������½�ÉÉ���¢��������µ�É��¢���������½������µ�É���½�����»������½�
��������µ��������.�½���������������������������������Å�������É���������������Ê��Å�½�½�É����������̧��������Ä���¢����°�����
�̧���������������Ê��¢Ê��µ�Ê��Å�½������������½�½���½���������������¹�������½�����������������É�������½�����������
½�������½���½��������Å����������������«�½�µ���É����É����������Å������É��������½������¶�Ç������������������Ê��¢Ê��µ�
��Å�����������������½���������½°��É���������������½����¢�����¹�������½�����������½����¢������������µ�½�ÉÉ���¢��������µ�
��½����������������������½���������������̧������������������É°������¢����Ë����½�É��°�Ê��É��¢������É���µ�Ê�����É�����
ñ��Ì°����µ����������¢¢��½�����Ë���������½¤���¢�����������̧����������¢����̧��������Ç�¢�°��������¶�±É���������������
½����¢�����¹�������½�����������½����¢����������������½���������������������������¢��������µ�½�ÉÉ������É��¢�������
��½�����½��������̧��������Ä���¢�������½��������������������������¢���É�����̧�����������¤����É��½°���������������������
Ê��¢Ê��µ�����Éµ�����¹�������½�̧��������������������°��������������������¶�±É��������Ê���µ�̧����������½��Ê����������
������������½����¢���������������¢¢��½�����°������Ê���µ�¢�µ�Ç���̧����������������Ê�����½����Ê��Å�½�½������������«¶�
Ç�����Ë����¢������É������������É�«²²¬�£��³°�����¢��½�½°����������µ������Ê�����½����������������¢���¶�Ç���
�̧�����������������������������µ���½������������Å�½������É��»���������½�������½������������½�����������������������������
�������������̧��������Ä���¢�������½��������¢¢�½�����µ�����Éµ�����¹������É�½����Å��µ��É�������Å�½����¶�±É�����
�̧������������������������������������������������°�����������������Ê����������¢¢�½�����µ����¢���¢�.��½�¢������½�������
����Éµ�����¹�������½����������¶�Ç���̧�������������������������������É�½�¢��������������É��¢�����É�����������»�������
����������������������������������������Å��µ����É��¢�������������Ê���������������������Éµ��������¹����¶

*�Ò+�+Ó+��Ç���̧������������½½�����������ñ��Ì�������Ê��������É���Å�������������������½�½����¢�������������������½�������
�����¢�µ������µ���µ��ÉÉ��������ñ��Ì¶

*�Ò+�+Ô�±É°����������������É�����ñ��Ì°�����̧�����������������������¢�����¢���������������.��������»���������É��������
¢��Ì���°�������������������������������½��������½�����½��������̧��������Ä���¢����°�����̧�����������������¢¢�½�����µ�
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_̀ abcde$àf)) g46CD63E24Ch

ÚÚ

�����������������������°�̧������������®���������½����������½��¢Ê��µ�����É���µ��É����¢�É��¢���½��������������¢������
�����Ê�������¢�µ������Ë����½����Ê�µ�����������µ�É���������½������Ê��������É����¢�����É������Ê��Å������������������
�̧�������������������������������½�¢��É��������É��¢�����̧����������Ê��Å�½�½���½����������¢���É�������������¶������
��������������������������������½����������°�����½��°������½������µ������������������������������É���½�¢���µ�����������½�
�����������»������������Ê���µ����Ê������½�������½�����������������̄¶«¬¶����������½������������»������������µ�Ê���µ����
Ê����������É��������������������¶�Ç������É��������»�����Ê��¢����½��µ����°�����̧������������������½�¢��Éµ�����¹�������½�
��Å������¹��������¢�����������������������µ�É����°�Ê��������������������Å��¢������������������É��¢�������É�����
�̧�������������¢���������µ�����̧���������°�������������������°�������°��¢Ê��µ��������������°���������Ê�����������
Å����������É���É��µ���Ë����¢������É������̧�������°������½����������������������µ�É���¶

*�Ò+�Ø+
��±������¢������������µ�Ê��������������µ���½�¢��É��½���½����������������̄¶«¬��µ�����¢Ê��µ����É�����̧���������°�
���������������°���µ����½������µ������½������µ��¢Ê��µ�½��µ����¢������µ����É�����������������µ�¢�µ����������°�����
��½�¢��É���������������������½�����������̄¶«¬¶«����������������¢���½��µ�����¢������������¢���������µÊ���É�½�¢����°�
��¢Ê����������������É����Ê�µ������µ����É�������̧�������������������������������½������Ì�������¢Ê�������������°�
½��������µ�����É������������������¢Ê��µ�������É�������¶�½½�����������½����������¢���������É�����̧������������������
��½�¢���µ������������°�����̧���������������µ�����Ê�����½�����¢����»�����Å����������µ�É�����½���������½�¢��Éµ°�Ê�������
��½���Å�����¢���������¹����°�������������½�̧������������®�������É��¢���½�������������Ê�µ¢�����É�����É��������/

�����������������°���»������Ê��¢��¢��Æ�����½���������������½�Ê����������������Í�������¢�µ����Ê�µ�������½�������
���¢Ê��µ¢�������������������É���µ������°�����É�½�������������������µ����°�É�½����°������°������µ���½-���¢�����Ê�����»
�������½��������°������µ����������°�¢������½��Ê�������Ê�µ������É������Ë����½��������������½�É��¢��¢Ê��µ�����µ
���¢���Å����¢Ê��µ�½°�������½��������ñ��Ì�������Ê��É��¢�½���½�É�������½���½��������̧�������,

���������°����°�Ê��������Ê��Ê���µ���½���������»���Æ�����½���������������½�Ê����������������Í���Ë����½��µ����É�½����°
�����°������µ°�¢�����Ê����������������������Ê��½������������½��µ�����̧���������������µ��É�����������������������Å��½����
�����µ�������Ê���������Ê��������������É��°��������������½�����������µ��É����¢°��µ���������É�����Ê��É��¢������É�����ñ��Ì�
���������Ë��������°���������Ê°�É���������°���������É���µ�¢��������°��Ë��Ê¢���°���ÊÊ����°������°����Å�����������������¢��
É�����������������������������ñ��Ì/���½

����Ê������°����É���°�Å�������°�������µ���½�����������É�����������������Ê�µ�������½����������������������������Ê�������
����Ê��������µ����¢���Å����¢Ê��µ�½°�������½��������ñ��Ì�������Ê��É��¢�½���½�É�������½���½��������̧�������¶

Ç���̧������������������½�¢��Éµ°�½�É��½���½����½�����¹��������¢�����É��¢���µ�����¢°�½�¢���°����������»Ê����°�
�����½��������������¢���½������������������µ�É���°��������½��µ�����¹�����������½������µ���.��½����¢����������������°
��»������������°�Ê�����������������¢�������������������������£��¤�����������������½��µ�����̧����������������½°����½��½°�
�����Ê����½°������½°���¢�Å�½°���¢�½����½°�½�������½����½��Ê���½��É��µ�̧���������¶

*�Ò+�Ø+Ò�±�������Å�����������µ�����¢����¢�½������������½°������������É���½�É���½�¢����������¤��µ��������������É��������������
É��¢�����Ê��É��¢������É�����ñ��Ì°��������������������¹��������̧������������®������������¢�½������Ê���µ°�����
�̧����������������¢¢�½�����µ��½Å��������¹�������½�̧������������®������°�����������°��É����������¢��������������½�
������Ê��Å�½����É������½���¢Ê�������Êµ��É���µ�½���¢��������Ê���½������������°��������������É������½������������Ê�����É�
����É�������Å��Å�½¶

	sx́wÏv�Ó���	sw¥́xvwx
*�Ó+��Áv§vs	Ï
*�Ó+�+��Ç���¹�����������������������������������������������É���µ��������½����Ê��������������������������������µ����É���µ�
Ê������������������������������¤����½�����������������£��¤�������������½¶�Ç����Ê��������������µ�����½����É��½��������
����������������������¢������½������É����½�������������������̧��������Ä���¢���������É���������������¢���¶�Ç������¢�
È���������°È�È���������-·�������°È�È·�������°È����ÈÄ������£��É��������È�������½��������¢��������������������������
�������������������.�½���Ê���������Å�¶

*�Ó+�+
�Ä�����°����Ê���������������½���¢����������É���������µ��É����������������������É������������̧��������Ä���¢�����������
����������������½°�¢�½�É��½�����»���½�½��������������������������É�����¹����°�̧������������½����������¶�̧�������������
������������������µ��������½¶

*�Ó+�+Ò�±É������¢Ê��µ¢�����É���������������������¢�����½°�����¹������������¢Ê��µ��������������������������������¢�����
�̧�����������������������������¤���������½����������������½�������̧��������Ä���¢��������������������É��������������¶



!"#$%

&

'(')*+,-./01)'234)5)23367)8+9:;<=>1)?)4@44A)4@4BA)4@4CA)4@2BA)4@D6A)4@B4A)4@BCA)4@E4A)4@EDA)4@EEA)4@63A)4@6EA)4@C6A)4@@6)F0G)23367)'HH);<=>1I);/I/;J/G7)KL>/)
'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'('AN)1>/)'(')O+=+A)F0G)K'(')8+01;F,1)*+,-./01IN)F;/)1;FG/.F;PI)+M)L>/)'./;<,F0)(0I1<1-1/)+M)
';,><1/,1IQ)L><I)G+,-./01)RFI)9;+G-,/G)F1)42STCS2B)UL)+0)3TV2@V232T)-0G/;)W;G/;)X+7244TT6ED6@)R><,>)/Y9<;/I)+0)3@V4@V232TA)<I)0+1)M+;);/IFH/A)<I)H<,/0I/G)M+;)
+0/Z1<./)-I/)+0H:A)F0G).F:)+0H:)[/)-I/G)<0)F,,+;GF0,/)R<1>)1>/)'(')8+01;F,1)*+,-./01I\)L/;.I)+M)]/;J<,/7)L+);/9+;1),+9:;<=>1)J<+HF1<+0IA)/Z.F<H)
G+,<0M+̂ F<F,+01;F,1I7,+.7
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��Ê��������������������¹����¶�Ç�������������¢�µ�������������½���̧����É������É���£�µ¢������°����������É������Ë�����µ�
½����Å���½��Å�½����°�¢�µ������Éµ����������������Ê�����É���̧����É������É���£�µ¢����Ê��Å�����µ������½°����������»��������
¢�µ������������µ���������������������Ê���������Ê�����������¹�����É��¢������É�������������̧����������������Ê�������°�
�����½�������������������É��¢��������½��¢��������½�������½������������̄¶̄¶�°����������É

+� ½�É����Å��ñ��Ì�������¢�½��½,��¢�½��½°��������̧�������������½�É�����������������¢���,
+
 ����½�Ê���µ�����¢��É���½����������������Å�½�������½��������Ê��������É�������É����������¢����������������µ�

����Ê�������������¹��������Ê��Å�½�½��µ�����̧���������,
+Ò É��������É�����̧�������������¢�Ì��Ê�µ¢�����Ê��Ê���µ����������������������É��������°�¢������������

�Ë��Ê¢���,
+Ó ������������Å�½��������������ñ��Ì�������������¢Ê����½�É���������Ê��½����������É�����̧����������¢,
+Ô ½�¢�����������¹������������Ê����������������,
+Õ ������������Å�½��������������ñ��Ì���������������¢Ê����½������������̧��������Ç�¢�°���½������������Ê��½�

������������½���������½�Ë����������Å���������������Ë��½���½�½�¢�����É�������������Ê���½�½���µ,���
+� ��Ê����½�É��������������µ���������ñ��Ì���������½��������������̧��������Ä���¢����¶�Ä���¢����,
+Ø ����ñ��Ì�������Å����Ê��������½���������»���������É�������������ÊÊ���������É���Ê�µ¢���,
+Ù ��Ê��������������É�����̧��������������������,
+�� æâêõêãëäáåäÞåãæåèéäáåäàèå$ßÞáäòÞûßô�õß7
+�� ôßæâ�õáäêãäáûßäàßèæåèéâãÞßäåæäâã�äå�õêëâáêåãäáåä�ýãßèä�ãôßèäâãåáûßèäÞåãáèâÞá7äåè
+�
 æâêõ�èßäáåäàèå�êôßäò�ææêÞêßãáõ�äòíêõõßôäýåèíßèòQ
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ÛÛ

*�Ù+Ô+
�ñ�����������Å����������É����������½���������É��������������¢�Å�½°������É����������������¢�½��É����¢������
Ê��Å�����µ��������½¶

*�Ù+Ô+Ò�±É����������������������½�������É��������É���Ê�µ¢������½�����������²¶¶«¶̄°�����¹�����¢�µ°��������������Ê����°�
������¤���������Ì���������̧������������½������µ������������������¢������������Ë��Ê¢������ÊÊ������������¢�����
�̧���������É����½����¢�Ì��Ê�µ¢����É���ñ��Ì�Ê��Ê���µ�Ê��É��¢�½����¢������������Ë��Ê¢�����������µ�½���Å���½¶�±É�����
¹�����¢�Ì���Ê�µ¢������µ�¤���������Ì°�����¹���������������Éµ�����������������½����������������������É����������
Ê�µ¢�������������»��̧����É������É���£�µ¢���¶

*�Ù+Ô+Ó�±É�����̧����������½��Ê�������µ�½����¢���������µ�����¹���������������½������µ�̧����É������É���£�µ¢���°�����
�̧�����������������Å�����������������������»Ê�½�������µ�Ê��É��¢�����ñ��Ì���½������½��Ê����������Ê��Å�½�����������É���
��µ�¢�������É����Ê��������É�����̧������������Ê��É��¢������É�����ñ��Ì¶

*�Ù+Õ�rstÁsv¾¾�r	ÖÀv§x¾
*�Ù+Õ+���É���������������������������½���̧����É������É���£�µ¢���°�����¹�����������¢�Ì��Ê�µ¢�����������¢��������½�
�������������¢��Ê��Å�½�½��������̧��������Ä���¢����°���½��������������Éµ��������������¶

*�Ù+Õ+
�Ç���̧����������������Ê�µ������������������������������������Å���½�µ���É���������Ê���É�Ê�µ¢����É��¢�����¹�����
�����¢������������������������������������������½°���É��������Ê������������������µ��������½�É��¢�Ê�µ¢������������
�̧���������������������É���������������������Ê��������É�����ñ��Ì¶�Ç���̧���������������°��µ��ÊÊ��Ê�����������¢����
�����������������������°���Ë���������������������������¢�Ì��Ê�µ¢����������������������������������¢�����¢�����¶

*�Ù+Õ+Ò�Ç�����������������°������Ë����°�É�������������������������°��É�Ê����������°���É��¢�����������½����Ê������������É�
��¢Ê�����������¢�������ÊÊ���½�É����µ�����̧������������½����������Ì������������µ�����������������½�¹����������������
�É�Ê���������É�����ñ��Ì�½�����µ�������������������¶

*�Ù+Õ+Ó�Ç���¹������������������������Ë��������������Å�½�����É��¢�����̧�������������������̧��������������Ê��Ê���µ�Ê��½�
�����������������½�¢����������½��Ë��Ê¢������ÊÊ�������¢������Ê��½��µ�����¹������������̧����������É���������������½�
ñ��Ì¶�±É�����̧����������É��������É�������������Å�½��������������Å���½�µ�°�����¹�������������Å�����������������������
���������������������������������������µ���Å�������Ê��Ê���µ�Ê��½¶�������������¹���������������������������Å�����
��������������Ê�µ������������������Ê�µ¢�����É�¢���µ�������������������°��»��Ê�����¢�µ����������������Ë����½��µ����¶

*�Ù+Õ+Ô��̧����������Ê�µ¢��������¢����������½��Ë��Ê¢������ÊÊ���������������������½������¢��������¢�������������Ê��Å�½�½�
������������²¶Â¶�°�²¶Â¶̄���½�²¶Â¶¡¶Ç���¹�����¢�µ°�������������½���������°��É����Ê��Å�½����̧�������������������Æ« Í�½�µ��
Ê�������������������°�¢�Ì��½������Ê�µ¢������������̧��������������������������°�¢��������¢��°�����������������¢�����
���������������������¢��������Ê��Å�½�½��������̧����������É�������������̧������������������Ê��Å�½�½������Å����É�����°����
�����Å����������������������°�¢��������¢��°�����������������¢���������������������������µ�������Ê��Å�½������������½-���
¢���������É�������£��¤�������������°��������¹�������½����¢�������°�Ê���������É�����£��¤������½�����£��¤����������½��������
¤��Ê��½�.�½¶�����Ê�µ¢�����¢�½��Ê��������������������������������������½���½�������¢������É�Ê��½�½������µ��������
�̧�����������½������������������Ê�������Ê�µ¢�����É�����̧����������¢¶�±�������Å��������̧����������½������������������
�¢�����Ê��Ê���½�������Ê��½�����������¢������������������°�¢��������¢��°�����������������¢����°�����̧����������������
Ê��Å�½�������½���������¢���������̧���������������Å�������¹�����������Å��Ê�µ°������������Æ« Í�½�µ���É������Ê���É�������°�
�����������½�É��¢�¢�Ì������µ�����¢�����������¢������É�����½������Ê�µ¢�����������������¶�£�µ¢������½��������Ê��Å������
����������¤��Ê��½�.����µ���������¢�½µ��Å���������������¹����¶

*�Ù+Õ+Õ���̧����É������É���£�µ¢���°���Ê��������Ê�µ¢���°����Ê����������������������������Ê���µ��É�����£��¤�����µ�����
¹������������������������������Ê�������É�ñ��Ì�������������½��������������̧��������Ä���¢����¶

*�Ù+Õ+�������������̧����������Ê��Å�½�������¹������������Ê�µ¢�������½��������É����Ê�������¢��É�����̧����������¢°�
Ê�µ¢����������Å�½��µ�����̧����������É���ñ��Ì�Ê��Ê���µ�Ê��É��¢�½��µ������������������½���ÊÊ������������������½��µ�
����̧����������É�����������������������������ÊÊ����������Ê��É��¢�½�ñ��Ì����É�������½�¢��������°��������°���½���
������������������̧����������É���������Ê�µ¢��������¢�½���µ�����¹����¶�����������������½����������������Ë�����
¢���µ�������Ê����½��������Ê����������������½�������¢¢�����½������¢���µ��É�����̧���������°����������������µ�É�½�����µ�
��������µ�����������������µ��������Ê�����É�����̧����������É�����������É��������������������������µ�Ê��������������µ�����������½�
�É�Ê�����Å��½�¢�����������������̧����������É�����������É�������Ë����¢������É������Ê��Å�����¶
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Û�

*�Ù+Õ+Ø����¤��������ÊÊ�����������°��É���Ê��������������Ì��Ê��µ������µ��������������¢�������Ê�����½���������½����
�����Å���µ°�������¢����É�����������É����É����½�����°������°���������¢�������°������¢��������������É�½�����Ê�����½���°�
��������Å�������µ������Å�������µ°����������É���½���������Ê�����������̧���������°�����¹�����¢�µ��������½�����É�����
�������°������µ�������Ê�µ¢����°��������������������ÊÊ���������É���Ê��������Ê�µ¢�������������Ê��Ê���µ�É���½°��������
�»Ê���������É�����Ê����½��É���µ����������������������������Ë����½�É�������̧���������°���½�����¹�����¢�µ�Ê�µ����������
É��½�������¢�������������µ���������Éµ���µ�����¢������������������������������½���Å���������Å���½��µ�����������������
�������������¶
*�Ù+��Ð	́Ï¿sv�tÐ�r	ÖÀv§x
±É���������������½����������������̧����É������É���£�µ¢���°������������É������É�����̧���������°����������Å���½�µ���É����
�����Ê���É�����̧�������������ÊÊ���������É���£�µ¢���°�����É���������¤����É��������������½�������̧�����������������¼�������
�̧�½�������Æ�����½���°�����������¢�������°������Ê���É�����������������̧����É������É���£�µ¢���Í°�����¹�����½��������Ê�µ�
����̧�������������������Å���½�µ���É��������½��������������½��������̧��������Ä���¢����������¢����������É��½��µ�����
�����������������½�½��µ����½����½��Ê��������������°����������̧����������¢�µ°��Ê�����Å����½½����������½��Ê���½�
�¢������������½��µ�����̧������������������ÊÊ���������É���£�µ¢�����������½�½��µ��������°����������̧����������¢�µ¶��Ê���
�«�½½��������½�µ�������������������������¹�������½����������°����Ê�����ñ��Ì�������Ê�µ¢�����É�������½��Ê���½��¢�����
��������������������Å�½¶�Ç���̧��������Ç�¢������������»���½�½��ÊÊ��Ê������µ���½�����̧����������¢������������������½�
�µ������¢������É�����̧������������������������������É������½���°�½���µ���½��������Ê°�Ê����������������Ê��Å�½�½�É����������
�̧�������Ä���¢����¶

*�Ù+Ø�¾¿Î¾x	§x́	Ï�wtÀrÏvx́t§
*�Ù+Ø+��������������̧�¢Ê���������������������������Ê���������É�����ñ��Ì����������ñ��Ì����½��������½�Ê�������������É����
��ÉÉ�������µ���¢Ê�������������½��������������̧��������Ä���¢�������½������������Ë����½�����Ê���µ�Ê��¢���°��É���µ°�
��Å������������½°�������������¹�������������Êµ���������.������ñ��Ì�É������������½�½����¶

*�Ù+Ø+
�ñ��������̧���������������½�������������ñ��Ì°������Ê�������������É�����������¹�������������������Ê��
��Ê������µ°����������������µ���¢Ê����°�����̧����������������Ê��Ê������½����¢������������������������¢Ê�������Å��������É�
���¢����������¢Ê����½������������½�Ê��������É�����Ê�µ¢���¶�	���������������½��������¢��������������½������������������
���Ê���������µ��É�����̧���������������¢Ê���������ñ��Ì���������½��������������̧��������Ä���¢����¶

*�Ù+Ø+Ò��Ê��������Ê���É�����̧����������������°��������������������¢�Ì��������Ê����������½����¢����������������ñ��Ì����
½��������½�Ê�������������É����������������µ���¢Ê����¶�±É��������������������Ê�������½�����������µ����¢°����������������
�����½�½��������̧����������������°����������������ÉÉ�������µ���¢Ê�������������½��������������̧��������Ä���¢��������
���������¹�������������Êµ���������.������ñ��Ì����½��������½�Ê�������������É�É������������½�½����°�����̧���������������°�
��É��������������É�����̧����É�������É�������������̧�¢Ê������°���¢Ê������������������������¢��Ê�������É���������µ�����
���������¶��¢¢�½�����µ¶�±�����������°�����̧������������������������¢�������Ë�����É��������������Ê��������µ���������������
���½����¢����������������̧�¢Ê������¶

*�Ù+Ø+Ó�ñ��������ñ��Ì����½��������½�Ê�������������É����������������µ���¢Ê����°��������������������Ê��Ê������̧����É������
�É�������������̧�¢Ê��������������������������������½�����É�������������̧�¢Ê������°��������������������Ê��������������É�����
¹�������½�̧����������É����������µ°�¢����������°�����°����������°�½�¢�����������ñ��Ì���½����������°���½�������É�»�����
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��¢¢��������É���������������¶�Ç���̧����������������Å���Éµ������������Ë����¢�������½�������¢�����É����Ê�������������
���������½�½��������Ê��Ê���½�̧��������Ä���¢����¶

*���+�+Ò�Ç���̧������������������µ����Ê���������������¹�����É������������½���É��µ��������£��¤�����������½°������½����µ°�
�����������������Ê��������É�������������°�¢���������°�¢����������°���½���Ê��Å������������É��µ�Ê�������������½�Ê�����¢�
�����������������������Ê��É��¢������É�����ñ��Ì¶�Ç���É���������½�������������Å����������������������É�������
���Ê���������µ��������̧����������É���������É��Ê��É��¢������É�������ñ��Ì���������½���������������ÊÊ������������¶

*���+�+Ó�Ç���̧����������������½�Å���Ê���½��¢Ê��¢���������������½���É��µ�Ê�����������¢Ê���������������ÊÊ��������������
��Å��������������Å�������������£��¤����������»��Ê������������Å������Ê��É��¢�½������µ��µ�����¹����¶�Ç���̧����������������
Ê��Å�½������¹���������Êµ��É���������������½���É��µ�Ê����Ê����������¢¢����¢�����É�ñ��Ì¶�Ç���¹�������������Å�����
½��µ������Å��������Ê������½�����������¢�����½��µ��µ�½�������¶�Ç���Ê������������������½�½����������½½����½���¢����°���½�
������Ë����¢������É�����Ê��������������ÊÊ���������������¢�¢������É�����̧������������Ç��¢¶



!"#$%

&

'(')*+,-./01)'234)5)23367)8+9:;<=>1)?)4@44A)4@4BA)4@4CA)4@2BA)4@D6A)4@B4A)4@BCA)4@E4A)4@EDA)4@EEA)4@63A)4@6EA)4@C6A)4@@6)F0G)23367)'HH);<=>1I);/I/;J/G7)KL>/)
'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'('AN)1>/)'(')O+=+A)F0G)K'(')8+01;F,1)*+,-./01IN)F;/)1;FG/.F;PI)+M)L>/)'./;<,F0)(0I1<1-1/)+M)
';,><1/,1IQ)L><I)G+,-./01)RFI)9;+G-,/G)F1)42STCS2B)UL)+0)3TV2@V232T)-0G/;)W;G/;)X+7244TT6ED6@)R><,>)/Y9<;/I)+0)3@V4@V232TA)<I)0+1)M+;);/IFH/A)<I)H<,/0I/G)M+;)
+0/Z1<./)-I/)+0H:A)F0G).F:)+0H:)[/)-I/G)<0)F,,+;GF0,/)R<1>)1>/)'(')8+01;F,1)*+,-./01I\)L/;.I)+M)]/;J<,/7)L+);/9+;1),+9:;<=>1)J<+HF1<+0IA)/Z.F<H)
G+,<0M+̂ F<F,+01;F,1I7,+.7
_̀ abcde$àf)) g46CD63E24Ch

Û%

*���+
�¾	ÐvxÖ�tÐ�rvs¾t§¾�	§��rstrvsxÖ
*���+
+��Ç���̧������������������Ì�������������Ê������������Å��µ������������Ê����������É�����É��µ��É°���½�������Ê��Å�½��
�����������Ê�������������Ê��Å����½�¢���°���¤��µ�����������

+� �¢Ê��µ�����������ñ��Ì���½�������Ê�����������¢�µ�����ÉÉ����½�������µ,
+
 ����ñ��Ì���½�¢�����������½��Ë��Ê¢���������������Ê�����½��������°���������������������������ÉÉ���������°�

��½�������°������½µ�������������É�����̧�����������������̧������������������������������
������������������,���½

+Ò ������Ê��Ê���µ�����������������½¤�������������°��������������°�������°������°����Ì�°�Ê�Å�¢����°����½��µ�°�
�������������½���������������½��������½�É�����¢�Å��°�����������������Ê����¢�������������������É�
������������¶

*���+
+
�Ç���̧�������������������¢Ê�µ��������½���Å������������Ë����½��µ��ÊÊ������������°���������°���½�������°���½��°�
��������½������������°���½����É�����½�����É�Ê�������������������������������É��µ��É�Ê����������Ê��Ê���µ����������
Ê����������É��¢�½�¢���°���¤��µ��������¶��Ì�������������������É��µ�Ê�������������������Ê�����������ñ��Ì���½��������Ì��É�
������°���������¢Ê�µ��������������½��½���½����µ���É��µ�¢����������½���������¢Ê�µ�����������ÊÊ������������°���½�������°�
�����°���������������½���½�����É���µ�Ê��������������µ���½�������������Ë����¢������É�����̧��������Ä���¢����°������½����
�������ÊÊ�����������������É��µ��É�Ê����������Ê��Ê���µ¶�Ç���̧����������������������Ê��������É���������É��µ��É������É�����
�̧������������¢Ê��µ������½�������É��µ��É������É�����̧��������������������������°���ÊÊ��������½��������¢Ê��µ���¶�Ç���
�̧�����������������Ê����������������������������������µ���¤��µ������µ��É������µ��É�̧������������������������������������
�¢Ê��µ���������������������������Æ«Í�½�µ��É��������������������É��������¤��µ¶

*���+
+Ò�Ç���̧������������������������½�¢�������°������Ë����½��µ��»����������½���������½�Ê��É��¢������É�����̧�������°�
���������������������°���������µ���½��ÊÊ��Ê��������É�����½��É�����É��µ���½�Ê���������°������½����Ê�������½������������
��½��������������������������.��½�°�Ê��¢�����������É��µ���������������½�����Éµ�������������½��������É��½¤������������
��½����������¶

*���+
+Ó�ñ��������������������É��»Ê����Å��������������.��½����¢�������������Ë��Ê¢���������������¢����½������
��������µ�É����»���������É�����ñ��Ì°�����̧�����������������»���������¢�����������½�����µ�������������Å��������½���
��Ê��Å�������É�Ê��Ê���µ�Ë����É��½�Ê��������¶�Ç���̧������������������������µ���½�É���µ����Ê��������É�����µ���½�����
½�¢��������¢����½�É���½�É������É�������������������������¹�����������������������»Ê����Å��°���.��½����¢�����������½-���
��������¢����½�¶

*���+
+Ô�Ç���̧����������������Ê��¢Ê��µ���¢�½µ�½�¢������½�������Æ�����������½�¢������������������½���½���Ê��Ê���µ�
������������Ë����½��µ�����̧��������Ä���¢����Í����Ê��Ê���µ���É����½����������������« ¶�¶«¶����½�« ¶�¶«¶̄������½����
������������Ê�����µ�����̧���������°����������������°��������������������°������µ����½������µ������½������µ��¢Ê��µ�½��µ�
��µ��É����¢°�����µ���µ����É�����������������µ�¢�µ�������������½�É�������������̧����������������Ê����������½������������
« ¶�¶«¶����½�« ¶�¶«¶̄°��»��Ê��½�¢�������������������������������������¢���������É�����¹�����������������������µ����
½������µ������½������µ��¢Ê��µ�½��µ���������É����¢°�����µ���µ����É����������������������É����¢�¢�µ����������°���½�����
��������������������É��������������������É�����̧���������¶�Ç���É����������������������É�����̧������������������½½���������
����̧��������������������������½�����������̄¶«¬¶

*���+
+Õ�Ç���̧����������������½��������������Ê��������¢�¢�����É�����̧������������������.������������������������½��µ�
�������������Ê��Å��������É�����½����¶�Ç����Ê�������������������̧��������������Ê�������½���������������������½��������½�
�µ�����̧����������������������������¹�������½����������¶

*���+
+��Ç���̧��������������������Ê��¢�����µ�Ê�����É�����������������������������������½�½����������������½�¢�������
��������������É�����½�����¶

*���+
+Ø�́§u¿sÖ�ts��	À	Áv�xt�rvs¾t§�ts�rstrvsxÖ
±É��������Ê���µ�̧������������ÉÉ������¤��µ����½�¢�������Ê���������Ê��Ê���µ����������É������������¢��������É�����������
Ê���µ°�¹����°�����É��������É�������������������Ê���µ�����¹��������������µ����Ê�������°�����������������É��������¤��µ����
½�¢���°����������������������½°������������Å����������������Ê���µ�¹���������������������������¢�������»���½�����«�
½�µ���É����½����Å��µ¶�Ç����������������Ê��Å�½����ÉÉ�������½��������������������������Ê���µ������Å�������������¢�����¶�
¹����������Å�������������¢�����¶�Ç����Ê��Å���������������É�����Å��������Å��Ê��Ê��������µ���½��������������¢���������
��½������Ê���µ�����������������Ê����������¢�¶�Ç���̧������������É����������É���µ������Éµ�������Ë����¢������É��������������
����������������Å����������Å����É���µ�����¢��������������É��������¤��µ����½�¢���¶�±�¤��µ����½�¢�������Ê����������



!"#$%

&

'(')*+,-./01)'234)5)23367)8+9:;<=>1)?)4@44A)4@4BA)4@4CA)4@2BA)4@D6A)4@B4A)4@BCA)4@E4A)4@EDA)4@EEA)4@63A)4@6EA)4@C6A)4@@6)F0G)23367)'HH);<=>1I);/I/;J/G7)KL>/)
'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'('AN)1>/)'(')O+=+A)F0G)K'(')8+01;F,1)*+,-./01IN)F;/)1;FG/.F;PI)+M)L>/)'./;<,F0)(0I1<1-1/)+M)
';,><1/,1IQ)L><I)G+,-./01)RFI)9;+G-,/G)F1)42STCS2B)UL)+0)3TV2@V232T)-0G/;)W;G/;)X+7244TT6ED6@)R><,>)/Y9<;/I)+0)3@V4@V232TA)<I)0+1)M+;);/IFH/A)<I)H<,/0I/G)M+;)
+0/Z1<./)-I/)+0H:A)F0G).F:)+0H:)[/)-I/G)<0)F,,+;GF0,/)R<1>)1>/)'(')8+01;F,1)*+,-./01I\)L/;.I)+M)]/;J<,/7)L+);/9+;1),+9:;<=>1)J<+HF1<+0IA)/Z.F<H)
G+,<0M+̂ F<F,+01;F,1I7,+.7
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����������»���½�½��ÊÊ��Ê������µ���½�����̧����������¢������������������½���������¢������É�����̧�����������������������
�½½���������������É������½���°�½���µ���½��������Ê¶����½½����������½���°�½���µ���½��������Ê¶
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�»Ê��������������������������½��µ���¤��µ°����Ì����°�½����������½����°���������¤��µ�������½������������É����������Ê��Ê���µ�
Æ���������������ñ��Ì������ÉÍ°��»��Ê����������»���������������½�¢���°����������»Ê��������½����������É��������������������É�
����Ê���µ����Ì������½�¢���µ¶
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������������������������¢�����������������������������Ë����½��µ�����̧��������Ä���¢����¶�Ç���¹�����������������Ê��������
É���¢�������������������������Ë����½��µ�����̧��������Ä���¢����°��»��Ê����������»������É�����̧������������É��������
������������������������½����½������É������¢����������������������¶����¶��Ç�������»���������̧����������Ë����������
��¢�Å��°������Ê������½�½��Ê������É���.��½����¢��������°�����̧�����������������������������¢������Ê���������µ�É������½�
���Ì�����Ê�����É����������¢���¶

*���+Ò+Ô�Ç���̧������������������½�¢��Éµ�����¹�����É��������������½��»Ê���������¹������������Æ«Í�É�����¢�½��������É���
¢�������������������������̧�������������������������������½�����������µ����½���°����Æ�Í�����������̧����������É��������
Ê��É��¢�������������������½�����������« ¶̄¶«°��»��Ê����������»���������������������½��»Ê���������½����������¹�������É�����
�������������¶

*���+Ò+Õ�±É°���������������������������Ê�����É�����̧���������°�����̧����������������½���������µ�����Å���¢���������µ�É���
����������É���¢�½��������É�����.��½����¢��������������������������µ��µ���������É�Ê��É��¢����ñ��Ì������Ë����½��µ�����
�̧�������Ä���¢����°�����¹�������������½�¢��Éµ�����̧����������É��������������½��»Ê�����������µ��������½¶
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Ê��Å�������������½�½�¢���°���¤��µ��������¶��½½����������¢Ê�������������»���������É���¢������¢�½��µ�����̧�������������
���������É�����¢������µ����������½����¢���½����Ê��Å�½�½������������«���½���������³¶���������������������������������
��������½���������Å����̧����������É��¢������������½����Ê�������������É����¢������������Å���½������µ¶
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*���+Ô+�����������É�Å��ÆÍ����Ì����½�µ��Ê�������������������É����Ì����������������¢�µ���Å��Å���»�������������µ������°�����
�̧�������������������Éµ��µ������É��½�¢���������������������Ê����Ë�����½°��������������½�������µ�£�������������Å�����É�����
������µ���¢Ê��µ�Ê������µ��ÉÉ����½��µ�����Ê�����½����Ì¶
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�Ç���������µ���¢Ê��µ������½��Ê��������Ê���É�������°����Ì�°�¢��Ì��������������½���������������������Æ��½�½�Ê��Í�
�É����������°������¢Ê������µ�¢�Å����������Æ�Í¶

*���+Ô+Ò�Ç���̧�����������������¢¢�½�����µ���Ê��������������Ê����Å��������µ���¢Ê��µ���µ�����Ì�������Ì�������������������µ�
½���°������°�����Å�����������½�¢�����������������µ��������������������������������½���Ê����������¢�½�����½����Å���½��������
��������É�����ñ��Ì¶
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*���+Õ�¾vw¿śxÖ
*���+Õ+������¢�¢������É�����̧������������Ç��¢����������Ê���������������¹��������������µ�Ê�����������½���������¢Ê�µ�
����������É�����¹��������������µ���Ë����¢����¶��������Ë����¢����������������½�°�����������¢�������°��É���Ë�����½��µ�����
¹����°�½���Å�������������¹��������������µ�Ê��������°�Ê��������������¢¢����¢�����É�����ñ��Ì���������½�µ°���������É�����
Ê���������������������Ê��¢����½���������������ñ��Ì¶�Ç���É��������°�����Å��°����������������Å������̧�����������É���µ�
��������������Ê��Å�½������É����½�����������ÌÊ�����É�������Ê��������������������£��¤��������¶

*���+��Ð́sv�rstxvwx́t§
*���+�+��Ç���̧����������������¢��������É����������������������½����������É���É����É���������Ë��Ê¢������½���������������¢��
����Ì��ÉÉ�¢�������½��µ�����É������������������Ê��Å�½�����½�Ë�������»�����µ����½��µ����½�¢������É����������É���É����
É���������Ë��Ê¢���°������½�������Åµ�É����½�Ê���¢��������Ì�°��������ÊÊ�������¶

*���+�+
�Ç���̧�������������������������¢������Ê���������������¹�������½�Ì��Ê�����¢�����Ê���É����½�Ê���¢������É��¢�½�
�É�����¢������É������������½�������������������½��µ�����É�����������������½�½����Ê��Å�½��É����½�Ê���¢�����������������
�����½����£��¤��������¶

*���+�+Ò�Ç���̧���������������°�½������������������������������Ê����½���½�������������¢Ê��������É�����ñ��Ì°�Ê��Å�½����½�
¢������������¢�������°��Ë��Ê¢������½����Å�������������µ�É�������½�Ë�����É����Ê�����������µ���¢°�������������¢��������
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�ÊÊ��Å����É�����¹�������½-����������������¶�Ç����µ���¢������°������¢���¢�¢°�¢����������Ë����¢���������É������������
�̧�������Ä���¢�������½��É��ÊÊ������������¶�Ç�������Ë����¢�����������������¢����½���½-���������������������
��������½°����¢�µ������������µ����¢���°����������¢��°�����½�¢��½���É��½�Ë�����Ê�������������������������½��������������
��½���½�Ê��������������¢Ê��������É�����ñ��Ì�������������������ÊÊ��Å����É�����¹�������½-����������������¶

	sx́wÏv������́§¾¿s	§wv�	§��Ît§�¾
*���+��wt§xs	wxts3¾�Ḯ	Î́ḮxÖ�́§¾¿s	§wv
*���+�+��Ç���̧����������������Ê��������É��¢���½�¢���������������¢Ê��µ������¢Ê���������É���µ��������.�½����½��
����������������¤����½��������������������£��¤�������������½������������������������Ê�����������̧����������É��¢�����¢������
É�����������������¢�µ������������É�����������É��¢�����̧�������������Ê�����������½���¢Ê����½��Ê�����������½�������
�̧���������½�É�������������̧����������¢�µ����������µ�������°���������������Ê�������������µ�����̧��������������µ���
������������������µ���µ����½������µ������½������µ��¢Ê��µ�½��µ���µ��É����¢°�����µ���µ����É����������������µ��É����¢�
¢�µ����������/

+� �̧��¢����½������Ì�������¢Ê��������°�½��������µ�����É�����½���������¢������¢Ê��µ�������É�����������������
�ÊÊ���������������ñ��Ì�������Ê��É��¢�½,
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 �̧��¢��É���½�¢��������������É���½��µ���¤��µ°�����Ê�����������Ì��������½������°����½������É�����
�̧������������¢Ê��µ���,

+Ò �̧��¢��É���½�¢��������������É���½��µ���¤��µ°����Ì��������½������°����½������É���µ�Ê���������������������
�̧������������¢Ê��µ���,

+Ó �̧��¢��É���½�¢�����������½��µ�������Ê����������¤��µ���������µ���Å�����,
+Ô �̧��¢��É���½�¢����°�������������������ñ��Ì������É°����������É���¤��µ�������½������������É����������

Ê��Ê���µ°������½����������É��������������������É��¢,
+Õ �̧��¢��É���½�¢��������������É���½��µ���¤��µ°�½������É���Ê���������Ê��Ê���µ�½�¢�����������������É�

��������Ê°�¢�������������������É���¢�����Å������,
+� �̧��¢��É�����½��µ���¤��µ����Ê��Ê���µ�½�¢�����������������É���¢Ê����½��Ê��������,���½
+Ø �̧��¢����Å��Å������������������������µ������������ÊÊ���������������̧��������������������������½���

��������̄¶«¬¶̄¶«¬,
+Ù ��������µ����������������������½������¢�¤���½�Å��������É���Å��������½����������¢Ê�������Å��������
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+Ò £��½�������½�̧�¢Ê�������¹Ê��������,
+Ó �̧���������������½�����Ê���É���É�������̧��������������������������½�����������̄¶«¬,
+Ô ��µ�����,���½
+Õ º���½�	��¢�£��Ê���µ�Ä�¢���°������½����̧�¢Ê����½�¹Ê��������,���½

+�� �������½����Ë����½��µ����°������½������½����½°�Ê��É��¢��������½���½�Ê�µ¢�������½¶
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�̧�������Ä���¢����������Ë����½��µ����°�������Å�����Å����������������¶�̧�Å������°����������������������������������
�������¢��¢�½�������°����������¢��������½����������������Ê�����É��¢�����½�����É���¢¢����¢�����É�����ñ��Ì�����������
½�����É�É�����Ê�µ¢������½����¢���������É���µ���Å��������Ë����½�������¢��������½��É����É�����Ê�µ¢���°���½°���������Ê����
�������̧��������������¢Ê����½��Ê�����������Å�����°������������»Ê���������É�����Ê����½�É���������������É�ñ��Ì����É��������
������Ê����½�É���¢������������É���¢Ê����½��Ê�����������Å����������Ê���É��½��������̧��������Ä���¢����¶

*���+�+Ò�̧����É��������É���������������Ê�������������¹��������������É���½����������¹�����Ê����������¢¢����¢�����É�����
ñ��Ì���½�������É�����Ê����������������Ê����¢�����É��������Ë����½�Ê����µ��É����������¶�Ç����������É���������½�����
����������Ê����������Ë����½��µ��������������««¶«�����������������Ê��Å�������������Å��������ÉÉ��½�½���½�������Ê��������
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�Ê��������°�������������¢����½����������É������ÊÊ���������É���£�µ¢���������Ë����½��µ���������²¶« ¶����½�������É�����Ê���
�������������Ê����¢�����É��������Å�����������������»Ê���������É�������¢����Ë����½��µ���������««¶«¶�¶�±�É��¢������
�������������½��������É���Å������������������É���Å���½���¢�����������¢��Ê��½���½�������¼����������������°��������°�
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*��Ò+Ó�śÁ¥x¾�	§��svÀv�́v¾
*��Ò+Ó+��Ä��������½��������������¢Ê���½��µ�����̧��������Ä���¢�������½����������½���¢�½�����Å���������������½���
�������������½½�����������½���������¢���������É�½�����°������������°����������½���¢�½���������������¢Ê���½�����Å���������µ�
���¶

*��Ò+Ó+
��������������É���������������µ�����¹����°��������������̧��������������������������������Å����É������������½��µ�
�ÉÉ��½�½����¢���½�������̧�������°��������������������������É��������������������������ÊÊ��Å����É������Ë���������������
���������������½��°��»��Ê�����¢�µ�����Ê���É�����µ������½�����������¶

*��Ò+Ô�xv¾x¾�	§��́§¾rvwx́t§¾
*��Ò+Ô+��Ç����°����Ê����������½��ÊÊ��Å�����É�Ê���������É�����ñ��Ì����������¢�½�������Ë����½��µ�����̧��������
Ä���¢�������½��µ��ÊÊ������������°���������°���½�������°���½��°���������½�������������������É�����½�����É�Ê������
�����������¶������������������Ê��Å�½�½°�����̧����������������¢�Ì���������¢�����É�������������°����Ê����������½�
�ÊÊ��Å��������������½�Ê��½���������������������µ���������µ�����Ê�������������¹����°��������������ÊÊ��Ê������Ê������
��������µ°���½����������������������½��������É������°����Ê����������½��ÊÊ��Å���¶�Ç���̧������������������Å����������������
��¢��µ���������É��������½���������������½����Ê������������������¢�½������������������������¢�µ����Ê�������É��������
Ê����½����¶�Ç���¹�����������������������É�Æ«Í������°����Ê������������ÊÊ��Å���������½����������¢����Ë����¢�����������
�É������½�����������Å�½�����������������������½�½°���½�Æ�Í������°����Ê������������ÊÊ��Å��������������½������½������
�ÊÊ����������������������������Ê������������¹�����É��¢�½����������������������������̧���������¶�ñ����Å�������̧��������
Ä���¢�������Ë���������̧���������������Å��È������È����ÈÇ�¢��µ�������È�����������������°�£��������������µ°���½-���
������°�����������������̧���������������Ê���������µ����É��������������������������ÉÉ�������µ�����½Å������������������Ê���µ�
�����Å����������������������������¢�������������������������°������½�������Å�����¢���������¤�������������������µ°������
���������������Ë�����������������Ê���������É��������������°�£��������������µ°��������������.�½���Ê���������Å��°�����������
É���É���½������Å�������É����Ê�������°�������������ÊÊ��Å���¶��������������¢�����������½�É���½������������������¡�������
Ê�������¢������Å�����¢��É��¢�������¢���ÉÉ�����É�����Ê���µ�����������É��½��������¤����������½�¢�������������¢¢�½����
Ì����°�����½��½°���������������Ê����������Ê����½�¶



!"#$%

&

'(')*+,-./01)'234)5)23367)8+9:;<=>1)?)4@44A)4@4BA)4@4CA)4@2BA)4@D6A)4@B4A)4@BCA)4@E4A)4@EDA)4@EEA)4@63A)4@6EA)4@C6A)4@@6)F0G)23367)'HH);<=>1I);/I/;J/G7)KL>/)
'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'('AN)1>/)'(')O+=+A)F0G)K'(')8+01;F,1)*+,-./01IN)F;/)1;FG/.F;PI)+M)L>/)'./;<,F0)(0I1<1-1/)+M)
';,><1/,1IQ)L><I)G+,-./01)RFI)9;+G-,/G)F1)42STCS2B)UL)+0)3TV2@V232T)-0G/;)W;G/;)X+7244TT6ED6@)R><,>)/Y9<;/I)+0)3@V4@V232TA)<I)0+1)M+;);/IFH/A)<I)H<,/0I/G)M+;)
+0/Z1<./)-I/)+0H:A)F0G).F:)+0H:)[/)-I/G)<0)F,,+;GF0,/)R<1>)1>/)'(')8+01;F,1)*+,-./01I\)L/;.I)+M)]/;J<,/7)L+);/9+;1),+9:;<=>1)J<+HF1<+0IA)/Z.F<H)
G+,<0M+̂ F<F,+01;F,1I7,+.7
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_̀ abcde$àf)) g46CD63E24Ch

�&

*��Ó+
+Ó�±É�������Ê��½����������É�����̧����������¢��»���½���������É�É�������������ñ��Ì°������½������¢Ê���������É���
�������������������Å�������½��»Ê������¢�½����������µ�������µ°���½�������½�¢������������½��µ�����¹��������Ê��������
���¢����������½���¢Ê��������É�����ñ��Ì°������½������������������µ���½�������É������½������°���½������»Ê�����µ����Å�½°�
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��½�����������É�����Ê��Ê���µ�����������½�����������« ¶¡¶���£��¤����½���µ����������������������É�����̧���¢�É����½½��������
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���������¢��½������µ�����������µ�����������Æ�Í���½-�������������������������¤��������������½�����½���µ°���½�����������½�
������������¢���������½�������������̧�����������µ���µ�����������������Æ�Í���½-����������������������̧���������������µ�
���Å�������½�É��������������É�������������Ê��Å��µ���½������µ�����¢�����������µ��������������������Æ�Í���½-���
����������������������������É�����̧���������������������������������������������������½���µ���½�����¢¶�Ç�������»�������
����¢�É���¢������µ�½�¢���������������½�������������¹�����É���½���µ��É�����̧���������°�����̧������������������½�¢��Éµ°�
½�É��½���½����½����¢���������¹�����É��¢�����½�¢����°���������½�É���°������½������������������µ�É���°��������������É�
�����������¢¶

*��Ô+�+Õ�wÏ	́À¾�Ðts�wt§¾v2¿v§x́	Ï��	À	Áv¾
Ç���̧������������½�¹��������Å��̧���¢������������������������Å���̧���¢��������������¹�����É��������Ë��������
½�¢������������������É���������������������̧�������¶�Ç����¢���������Å��������½���
+� ½�¢������������½��µ�����¹�����É�����������»Ê�����°�É�����������É����°�����¢�°�Ê��É��°�É��������°������������½�
��Ê�������°���½�É���������É�¢�����¢��������¢Ê��µ���Ê��½����Å��µ�����É��������Å������É������Ê������,���½�����������
��¢���½���/

+
 ½�¢������������½��µ�����̧����������É���Ê�����Ê����ÉÉ�����»Ê�����������½����������¢Ê����������É�
Ê�����������������½������°�É�����������É�É��������°������������½���Ê�������°���½�É���������É�Ê��É����»��Ê��
������Ê���½�Ê��É�����������½������µ�É��¢�����ñ��Ì¶

Ç����¢���������Å�������ÊÊ�������°�����������¢�������°�������������Ë��������½�¢�����½�������������Ê���µ������¢�����������
�����½������������������«¡¶�����������������½�����������������«¶«¶Â����������½��¢�½����Ê�����½���������½��É�
��Ë��½���½�½�¢����°�������ÊÊ�������°���������½����������������Ë����¢������É�����̧��������Ä���¢����¶
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*��Ô+�+�������½������É���µ�������Ê��Å��������������½���¢���°�����̧�������°��������̧��������Ä���¢�������������������µ°�
����̧������������������������������½����½�¢���������½½����������¢Ê���������É��¢�����¹������������������������������É�
½���µ�������½��µ���µ�Ê������������������¶

*��Ô+�+Ø�±�É��¢������Ê��������������»�������������������½����É������������É��»�����������������°�������������½�½������
��������»�����������½�������½��������������½��»������������������������½�½��������������Å����½����������½����Å��������
�������½��µ�����¹�������½-����������������������������Å�µ���½���Å�����������°���½������������������Ä�������¶�Ç����
��É��¢����������������������½������������������������������É�������¢��������������½�����������������½�É����������µ¶��
Ç���̧������������������½�Ê��½����µ�Å���Éµ�������É��¢��������Å���Ê����������������������ñ��Ì¶�Ç���̧����������������
¢�Ì������É�����Å�����������������������������»��������������É����¢����½�����½��������Ä�������¶�Ç���̧�������������������
���Ê��������É��������������������������É�½�¢���������������¢������½½����������������������������������½���������
�̧���������É����½����Å���Éµ����½���É��¢�����¶

*��Ô+�+Ù�Ç���̧������������½½�����������ñ��Ì�������Ê��������É���Å�������������������½�½����¢�������������������½�������
�����¢�µ������µ���µ��ÉÉ��������ñ��Ì¶

*��Ô+
�́§́x́	Ï��vẃ¾́t§
*��Ô+
+��̧���¢�°��»���½��������������������½������������« ¶̄°�« ¶¡°�««¶̄¶²°���½�««¶̄¶« °������������É����½��������±�������
Ä��������®�Ì���É�����������½�������¶������Ê��������¶�Ç���������������������Å���������±�������Ä��������®�Ì��°��������
������������½�����½�������������¢���¶�®�Ì��®�Ì��¶�·»��Ê��É���������̧���¢���»���½�½��µ��������������«¶�¶«°����
��������½��������������������Ê��������������������Ë����½���������½������Ê����½�������¢�½���������½-�������������°��É���µ�
�̧��¢����������µ�����̧����������������������¹����°���������Ê������������½����É�����Ê�µ¢�������½��°��������̄ �½�µ����Å��
Ê����½��É��������̧���¢������������É����½��������±�������Ä��������®�Ì�����������½�������������Ê�����������Å���������
���½���½¶������������±�������Ä��������®�Ì�����½������ÉÉ����½�Ê������������°�����±�������Ä��������®�Ì������������½���½��
½��Ê�����������������̧������������½�Ê����������������������������������¹����¶

*��Ô+
+
�Ç���±�������Ä��������®�Ì����������Å����̧���¢����½������������½�µ���É����������Ê���É���̧���¢���Ì���������¢����
�É�����É����������������/�Æ«Í���Ë������½½����������ÊÊ�������½����É��¢���������¢������������Ê������������ÊÊ�������½����
É��¢�����������Ê���µ°�Æ�Í���¤��������̧���¢����������������Ê���°�ǢÍ��ÊÊ��Å������̧���¢°�Æ¡Í�������������¢Ê��¢���°����ÆÍ�
�½Å��������Ê����������������±�������Ä��������®�Ì���������������������Å������̧���¢��É�����±�������Ä��������®�Ì������Ì��
��ÉÉ���������É��¢����������Å�����������¢�������É�����̧���¢�����É�����±�������Ä��������®�Ì���������½�������°��������±�������
Ä��������®�Ì����������½���������°��������½�������ÊÊ��Ê������É�������±�������Ä��������®�Ì�����������Å������̧���¢¶�
�����Ê��������̧���¢¶�ñ����������Æ« Í�½�µ��������������Ë����°�����̧����������������¢�Ì���Å���������������¹������������
��Ê���������Å�������É��������Ì�°������½�°����������½���¢������������Ê��������������������������������������������������
�̧��¢���½���������Ë�����������������������°������½������É�����°���½�¢�������¢������½��������¢�¶

*��Ô+
+Ò�±���Å���������̧���¢�°�����±�������Ä��������®�Ì���¢�µ°��������������������������½���°��������������������Ì�
��É��¢������É��¢��������Ê���µ����É��¢�Ê�������������Ê������Ì�����½�������»Ê�����������¢�µ������������±�������Ä��������
®�Ì���������½��������½�������¶�Ç���±�������Ä��������®�Ì���¢�µ���Ë���������¹���������������.�������������É������
Ê��������������¹��������»Ê����¶

*��Ô+
+Ó�±É�����±�������Ä��������®�Ì�����Ë��������Ê���µ����Ê��Å�½�������Ê����������̧���¢�������É��������½½��������
��ÊÊ�������½���°������Ê���µ����������Ê��½°������������½�µ���É���������Ê���É��������Ë����°���½��������������Æ«Í�Ê��Å�½����
���Ê��������������Ë�����½���ÊÊ�������½���°�Æ�Í��½Å��������±�������Ä��������®�Ì���������������Ê����������ÊÊ�������½����
��������É�������½����ǢÍ��½Å��������±�������Ä��������®�Ì�������������ÊÊ�������½������������É�������½¶��Ê��������Ê���É�����
���Ê����������ÊÊ�������½���°��É���µ°�����±�������Ä��������®�Ì������������°�����½�������������Ê��������°����������¤�������
�ÊÊ��Å������̧���¢����������������Ê���¶

*��Ô+
+Ô�Ç���±�������Ä��������®�Ì�����������½��������������½�������������Ê�����������ÊÊ��Å���������¤�����������̧���¢°����
��½�����������������±�������Ä��������®�Ì���������������������Å������̧���¢¶�Ç������������½�������������Ê���������������Æ«Í����
����������,�Æ�Í������������������������É��,���½�ǢÍ�����Éµ�����Ê���������½��������������°��É�������������������������Å�������
����±�������Ä��������®�Ì��°��É���µ�����¢¢��½�½���������������̧����������¢����̧��������Ç�¢���������¶�Ç������������
½�����������������É�������½����½�����������Ê��������������¤�������¢�½���������½°��É�����Ê�������É������������Å��������½��Ê����
��������¢�½������°�������½����½��Ê��������������¶�����Ê���������������������¤�����������Ê�������������½��Ê���½��Ê����
�����������Ê������¶
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*��Ô+
+Õ�·������Ê���µ�¢�µ�É����É���¢�½��������É������������½�������������µ���¢�°����¤��������������¢���É���������«¶�¶Â¶«¶

*��Ô+
+Õ+��·������Ê���µ�¢�µ°��������̄ �½�µ��É��¢�����½�����É������������½�������°�½�¢��½���������������������������Ê���µ�
É����É���¢�½��������������Â �½�µ���É�������������½�������¶�±É��������½�¢��½����¢�½����½�����Ê���µ������Å��������½�¢��½�
É��������É����É���¢�½��������������������¢����Ë����½°�����������Ê����������Å������������������¢�½��������Ê���������½����
½��Ê���������������Ê�����½�������������Ê�������������������½�������¶��

*��Ô+
+��±�������Å�����É���̧���¢�������������̧���������°�����¹�����¢�µ°��������¹����°��������������±�������Ä��������
®�Ì���¢�µ°���������������������½���°�����Éµ����������µ°��É���µ°��É��������������½��¢������É�����̧���¢¶�±É�����̧���¢�
�������������Ê���������µ��É���̧������������½�É����°�����¹�����¢�µ°��������¹����°��������������±�������Ä��������®�Ì���
¢�µ°���������������������½���°�����Éµ����������µ���½���Ë��������������µ����������������������Å��������������Å���µ¶

*��Ô+
+Ø�±É���̧���¢�������������������������¤�����É���¢��������������°�����Ê���µ����������������̧���¢�¢�µ�Ê�����½����
�����½�����������ÊÊ�����������������¢Ê�µ�������������������������É������½��½�����¶�£�����½������������¢������½��������
���¢�����������½��������̧����������������������������¢��µ���½�Ê��Ê���µ�É����������¢���������½������Ê����½�������
¢�½���������½-�������������¶

*��Ô+
+Ù������������½������µ���������������������������µ°�����¢���É�����¹����������������Å����½���������½����������
�������������É���¢���������Ê����½����½���®�����������¶

*��Ô+Ò�Àv�́	x́t§
*��Ô+Ò+��̧���¢�°�½��Ê����°����������¢����������������Å���µ�·»��Ê����������½��������������¢����������������������½����
���������µ�����Ê������°�����¢���������������É����������½��������̧���������»��Ê�����������Å�½����Ê��Å�½�½�É���������������
²¶« ¶¡°�²¶« ¶°���½�«¶«¶Â�������������¤�������¢�½���������������½������Ê����½����������½����½��Ê��������������¶�����
Ê�������������½��Ê���½��Ê���������������Ê������¶�

*��Ô+Ò+
�Ç���Ê���������������������µ���½��Å�����������Å��������̧���¢���µ��������½����¢�½������������°������������Ê�������
¢������µ����������������°�����������½¢��������½��µ������¢���������������������������������������½��������������
�̧�����������±�½����µ�®�½�������£����½���������ÉÉ�����������½�����É����������¢���¶�����Ë�����É���¢�½����������������
¢�½������������°�½���Å���½��������������Ê���µ��������̧�������°���½�É���½����������Ê��������������µ��½¢���������������
¢�½������¶�Ç�����Ë�����¢�µ����¢�½�������������µ����������É�������É����½������¢¢���¢�����É�����Ê�������������½��Ê���
½��Ê���������������Ê�����½��������°����������Å���°�¢�½�������������Ê�����½�����½Å������É����½����½��Ê���������������
�����Ê�����½����°�������������������µ�½�Ê��½����¢�½�������É�����Ê����½��É�Â �½�µ��É��¢�����½�����É�É�����°��������
���µ�½�É������������Ê����½��µ������¢�����É�����Ê������������������½��¶��±É����������������������µ�½�Ê������������������������
«¶̄¶�°�����Ê�������¢�µ�������������Ê�����½�������������������É���������������Æ�Í���½��������Ê���������½����É���������
Ê�����½����¶
·������Ê���µ�¢�µ°�������½�É����°�½���������¢�½��������¢Ê�������½�Ê�����½������������������É��������É����½�µ��É�
¢�½������¶
*��Ô+Ò+Ò�Ç���Ê�����������������������¢�½��������É�����½���µ�É������É�����Ë����µ¶�Ç���¢�½�������������������½��������Ê�����
����������£��¤�������������½°����������������������������¢������µ������½��Ê��¶������¢�����������½����¢�½�������������
�����É������������������¢���������¢����������µ���������Å����¤����½�������������É¶

*��Ô+Ó�	sÎ́xs	x́t§
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��½�ǢÍ�������������������¢Ê��µ�¢��������µ���¢�����Ê����½�������������½�¢����½��É�����������������������Æ�Í¶�̧����������
É����������������������½����¢�����½��Ê���������������Ê��Å�������������������¢����������������½�Ê��½������������������½�
�������������������½�É�������£��¤������½������Ë�����������½�Ê��½������������������½��������������������������½������¢�����
½��Ê���������������Ê��Å�������������������¢����������������������������°���ÊÊ�����°����É���������������������½°�������µ�
Ê��Å�½����É����������������¢����½��É�½��Ê���������������������������Ê���������������������¢����¶����¤�����������������
��¢���������Ê����½���½����É��½����������¼�������̧��½�������������������½������½������Å�����Å����������������°����
½�¢��½�É���¢�½������������������������������¢�½���É��������½��������������ÊÊ������������������É���¢������������½�����
����������Ë��������Ê�����½����¶�Ä����������Ê��½���µ��É���µ�¢�½������°������ÊÊ����������¢���������Ê����½���������������½�
����������������������É������Ê������¶
ñ���������»��Ê������É�¢������������µ�½����������������������¢���°�����¹����������Å��������������������½�������������
��Ë������������½���������¤���½����É���µ�¢�½��������������������É��������������������������¢�����������������¢�½�������
��Å��Å������Ê��������������µ�������Ê���µ��������������¢���������µ��Å��������¹����������Å���������������½���������
¤���½��������������µ������½�����������Å����½��Ê��������Å��½�½�Ê����������É���¢�°��»Ê���������ÉÉ���¶�ñ���������»��Ê������É�
¢������������µ�½����������������������¢���°���������Å��������¹����������Å��Å�½������½��Ê��������������������¤�������
¢�½���������Å��Å������Ê��������������µ�������Ê���µ��������������¢���°�����¢�½�������Ê��Å��������É�����������������������
½��¢�½�������Å��½���½�����»���������������Å����¹����°��������½����������½����¢���������̧���������������½�����¢����
Ê���µ���������½��Ê�����µ�¤���½���������������¶���µ�¢�½���������������������������½�����������������������������������
£��¤�������������½°����������������������������¢������µ������½��Ê��¶

*��Ô+Ó+Ó+
�·������Ê���µ°�������������½���������°�¢�µ������½���µ�¤���½���Ê�������������������������������µ���Å��Å�½������
��¢¢���Ë���������É��������É����������Ê�������������Ë����½��É���¢Ê����������É���������������½�½���������������°�Ê��Å�½�½�
���������Ê���µ��������������¤����½�����������������������������¤���½��¶�̧������������������������Å��Å��������½½��������
Ê��������������µ����������������������������������������������É���µ�����¢°�½��Ê�������������¢���������Ë������������
½�������½�����������������������¶

*��Ô+Ó+Ó+Ò�Ç���¹�������½�̧���������������������µ�Ê��������������µ�¢�½����Ê���µ����������������������½����½���½��������
��������«¶¡°����������µ�¤���½�������������½�����°�������¢����������É�¤���½�����½��������½�������������¹�������½�
�̧�����������½�������������¢���¶



JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 

 

Anthony Esson, Architect Wage Rate Requirements 00 73 43 - 1 

DOCUMENT 00 73 43 

WAGE RATE REQUIREMENTS 

1.1 SUMMARY 

A. Document Includes: 
1. Wage Rate Requirements. 
2. Wage Determination Schedule. 

B. Related Documents: 
1. Requirements of the Prevailing Wages on State Projects, Act 10 of 2023. 
2. Official 2023 Prevailing Wage Rates for State Funded Projects. 

1.2 WAGE RATE REQUIREMENTS 

A. This project, being financially support by the State of Michigan, is subject to compliance with the 
the Prevailing Wages on State Funded Projects, Act 10 of 2023. 

 

END OF DOCUMENT 



 
STATE OF MICHIGAN 

Wage and Hour Division 
PO Box 30476 

Lansing, MI 48909 
517-284-7800 

Informational Sheet: Prevailing Wages on State Funded Projects 

WHD 9918 (2/24) 

REQUIREMENTS  
 

 Effective February 13, 2024 
 

The purpose of establishing prevailing rates is to provide minimum rates of pay that must be paid to workers 
on construction projects that are financed or financially supported by the state Prevailing rates compiled from 
the rates contained in collectively bargained agreements which cover the locations of the state projects. While 
the prevailing wage rates are compiled through surveys of collectively bargained agreements, a collective 
bargaining agreement is not required for contractors to be on or be awarded state projects. The prevailing rate 
schedule provides an hourly rate which includes wage and fringe benefit totals for designated construction 
mechanic classifications. The overtime rates also include wage and fringe benefit totals. Please pay special 
attention to the overtime and premium pay requirements. The prevailing wage is satisfied when wages plus fringe 
benefits are equal to or greater than the required rate. 
 
State of Michigan responsibilities:  

• The department establishes the prevailing rate for each classification of construction mechanic 
requested by the contracting agents prior to contracts being let out for bid on a state project. 

 

DTMB responsibilities  

• If a contract is not awarded or construction does not start within 90 days of the date of the issuance of 
rates, a re- determination of rates must be requested by the contracting agents. 

• Rates for classifications needed but not provided on the Prevailing Rate Schedule, must be obtained prior 
to contracts being let out for bid on a state project. 

 

Contractor responsibilities: 

• Every contractor and subcontractor shall keep posted on the construction site, in a conspicuous place, a 
copy of all prevailing rates prescribed in a contract. 

• Every contractor and subcontractor shall keep an accurate record showing the name and occupation of 
and the actual wages and benefits paid to each construction mechanic. This record shall be available for 
reasonable inspection by DTMB or the department. 

• Each contractor or subcontractor is liable for the payment of the prevailing rate to its employees. 

• The prime contractor is responsible for advising all subcontractors of the requirement to pay the prevailing 
rate prior to commencement of work. 

• A construction mechanic shall only be paid the apprentice rate if registered with the United States 
Department of Labor, Bureau of Apprenticeship and Training and the rate is included in the contract. 

 

Enforcement: 
A person who has information of an alleged prevailing wage violation on a prevailing wage project may file a 
complaint with the State of Michigan. The department will investigate and attempt to resolve the complaint 
informally. During the course of an investigation, if the requested records and posting certification are not 
made available in compliance with contractual requirements, the Contracting Agent may consider the 
Contractor to be in material breach of the contract and may terminate the contract for cause at the sole 
discretion.  There are also civil penalties for failure to be in compliance with Act 10. View the entire text of Act 
10 of 2023 at michigan.gov/wagehour.  
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General Information Regarding Fringe Benefits 

Certain fringe benefits may be credited toward the payment of the Prevailing Wage Rate: 
o If a fringe benefit is paid directly to a construction mechanic 
o If a fringe benefit contribution or payment is made on behalf of a construction mechanic 
o If a fringe benefit, which may be provided to a construction mechanic, is pursuant to a written 

contract or policy 
o If a fringe benefit is paid into a fund, for a construction mechanic 

When a fringe benefit is not paid by an hourly rate, the hourly credit will be calculated based on the 
annual value of the fringe benefit divided by 2080 hours per year (52 weeks @ 40 hours per week). 
The following is an example of the types of fringe benefits allowed and how an hourly credit is calculated: 

Vacation 40 hours X $14.00 per hour = $560/2080 = $.27 
Dental insurance $31.07 monthly premium X 12 mos. = $372.84 /2080 = $.18 
Vision insurance $5.38 monthly premium X 12 mos. = $64.56/2080 = $.03 
Health insurance $230.00 monthly premium X 12 mos. = $2,760.00/2080 = $1.33 
Life insurance $27.04 monthly premium X 12 mos. = $324.48/2080 = $.16 
Tuition $500.00 annual cost/2080 = $.24 
Bonus 4 quarterly bonus/year x $250 = $1000.00/2080 = $.48 
401k Employer Contribution $2000.00 total annual contribution/2080 = $.96 

 Total Hourly Credit $3.65 
Other examples of the types of fringe benefits allowed: 

• Sick pay 
• Holiday pay 
• Accidental Death & Dismemberment insurance premiums 

The following are examples of items that will not be credited toward the payment of the Prevailing Wage 
Rate 

o Legally required payments, such as: 
• Unemployment Insurance payments 
• Workers’ Compensation Insurance payments 
• FICA (Social Security contributions, Medicare contributions) 

o Reimbursable expenses, such as: 
• Clothing allowance or reimbursement 
• Uniform allowance or reimbursement 
• Gas allowance or reimbursement 
• Travel time or payment 
• Meals or lodging allowance or reimbursement 
• Per diem allowance or payment 

o Other payments to or on behalf of a construction mechanic that are not wages or fringe benefits, 
such as: 

• Industry advancement funds 
• Financial or material loans 
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OVERTIME PROVISIONS for MICHIGAN PREVAILING WAGE RATE COMMERCIAL SCHEDULE 
1. Overtime is represented as a nine-character code. Each character represents a certain  period of time after the first 8 

hours Monday thru Friday. 

  

Monday thru Friday 
 

Saturday 
 

Sunday & Holidays 
 

Four 10s 
First 8 Hours  4 

8 9 
9th Hour 1 5 
10th Hour 2 6 
Over 10 hours 3 7 

 

Overtime for Monday thru Friday after 8 hours: 
the 1st character is for time worked in the 9th hour (8.1 - 9 hours) 
the 2nd character is for time worked in the 10th hour (9.1 - 10 hours) 
the 3rd character is for time worked beyond the 10th hour (10.1 and beyond) 

 

Overtime on Saturday: 
the 4th character is for time worked in the first 8 hours on Saturday (0 - 8 hours) 
the 5th character is for time worked in the 9th hour on Saturday (8.1 - 9 hours) 
the 6th character is for time worked in the 10th hour (9.1 - 10 hours) 
the 7th character is for time worked beyond the 10th hour (10.01 and beyond) 

 

Overtime on Sundays & Holidays 
The 8th character is for time worked on Sunday or on a holiday 

 

Four Ten Hour Days 
The 9th character indicates if an optional 4-day 10-hour per day workweek can be worked between Monday and 
Friday without paying overtime after 8 hours worked, unless otherwise noted in the rate schedule. To utilize 
a 4 ten workweek, notice is required from the employer to employee prior to the start of work on the project. 

 

2.   Overtime Indicators Used in the Overtime Provision: 
H - means TIME AND ONE-HALF due 
X - means TIME AND ONE-HALF due after 40 HOURS worked 
D - means DOUBLE PAY due 
Y - means YES an optional 4-day 10-hour per day workweek can be worked without 

paying overtime after 8 hours worked 
N - means NO an optional 4-day 10-hour per day workweek cannot be worked without 

paying overtime after 8 hours worked 
 

3.   EXAMPLES: 
HHHHHHHDN  -  This example shows that the 1½ rate must be used for time worked after 8 hours Monday thru 
Friday (characters 1 - 3);  for all hours worked on Saturday, 1½ rate  is due (characters 4 - 7).  Work done on 
Sundays or holidays must be paid double time (character 8).   The N (character 9) indicates that 4 ten-hour days is 
not an acceptable workweek at regular pay. 

 

XXXHHHHDY -  This example shows that the 1½ rate must be used for time worked after 40 hours are worked 
Monday thru Friday (characters 1-3); for hours worked on Saturday, 1½ rate is due (characters 4 – 7).  Work done 
on Sundays or holidays must be paid double time (character 8).  The Y (character 9) indicates that 4 ten-hour 
days is an acceptable alternative workweek. 
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ENGINEERS - CLASSES OF EQUIPMENT LIST 

UNDERGROUND ENGINEERS 

CLASS I 
Backfiller Tamper, Backhoe, Batch Plant Operator, Clam-Shell, Concrete Paver   (2   drums   or   larger),   Conveyor   
Loader   (Euclid   type),  Crane (crawler, truck type or pile driving), Dozer, Dragline, Elevating Grader, End Loader, 
Gradall (and similar type machine), Grader, Power Shovel, Roller (asphalt), Scraper (self-propelled or tractor drawn), 
Side Broom Tractor (type D-4 or larger), Slope Paver, Trencher (over 8’ digging capacity), Well Drilling Rig, Mechanic, 
Slip Form Paver, Hydro Excavator. 

CLASS II 
Boom Truck (power swing type boom), Crusher, Hoist, Pump (1 or more 6" discharge or larger gas or diesel 
powered by generator of 300 amps or more, inclusive of generator), Side Boom Tractor (smaller than type 
D-4 or e q u i v a l e n t ), T r a c t o r   (pneu-tired,  other  than  backhoe  or  front  end loader), Trencher (8’ digging 
capacity and smaller), Vac Truck. 

CLASS III  
Air Compressors (600 cfm or larger), Air Compressors (2 or more less than 600 cfm), Boom Truck (non-
swinging, non-powered type boom), Concrete Breaker (self-propelled or truck mounted, includes compressor), 
Concrete   Paver   (1   drum,   ½   yard   or   larger),   Elevator  (other   than passenger), Maintenance Man, 
Mechanic Helper, Pump (2 or more 4" up to 6" discharge, gas or diesel powered, excluding submersible pump), 
Pumpcrete  Machine  (and  similar  equipment),  Wagon  Drill  Machine, Welding  Machine  or  Generator  (2  
or  more  300  amp  or  larger,  gas  or diesel powered). 

CLASS IV 
Boiler,  Concrete  Saw  (40HP  or  over),  Curing  Machine  (self-propelled), Farm Tractor (w/attachment), 
Finishing Machine (concrete), Firemen, Hydraulic Pipe Pushing Machine, Mulching Equipment, Oiler (2 or 
more up to 4", exclude submersible), Pumps (2 or more up to 4" discharge if used 3 hrs or more a day-gas 
or diesel powered, excluding submersible pumps),  Roller  (other  than  asphalt),  Stump  Remover,  Vibrating 
Compaction Equipment (6’ wide or over), Trencher (service) Sweeper (Wayne  type  and  similar  equipment),  
Water  Wagon,  Extend-a-Boom Forklift. 

HAZARDOUS WASTE ABATEMENT ENGINEERS 

CLASS I 
Backhoe, Batch Plant Operator, Clamshell, Concrete Breaker when attached to hoe, Concrete Cleaning 
Decontamination Machine Operator,   Concrete   Pump,   Concrete   Paver,   Crusher,   Dozer, 
Elevating  Grader,  Endloader,  Farm  Tractor  (90  h.p.  and  higher), 
Gradall, Grader, Heavy Equipment Robotics Operator, Hydro Excavator, Loader, Pug Mill, Pumpcrete 
Machines, Pump Trucks, Roller, Scraper (self-propelled or tractor drawn), Side Boom Tractor, Slip F o r m  
P a v e r ,  Slope  Paver,  Trencher,  Ultra  High  Pressure Waterjet Cutting Tool System Operator, Vactors, 
Vacuum Blasting Machine Operator, Vertical Lifting Hoist, Vibrating Compaction Equipment (self-propelled), 
and Well Drilling Rig. 
CLASS II 
Air  Compressor,  Concrete  Breaker  when  not  attached  to  hoe, Elevator, End Dumps, Equipment 
Decontamination Operator, Farm Tractor  (less  than  90  h.p.),  Forklift,  Generator,  Heater,  Mulcher, Pigs 
(Portable Reagent Storage Tanks), Power Screens, Pumps (water), Stationary Compressed Air Plant, 
Sweeper, Water Wagon and Welding Machine.  
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CARPENTER CRAFT JURISDICTION 
 
Michigan recognizes the Carpenters for any and all work related to weatherization that has historically been the work of 
the Carpenter. This work shall include, but not be limited to: all work defined under the Federal Weatherization Assistance 
Program. 
 
The jurisdiction of Carpenters, as to all work that has historically and traditionally been performed consisting of the  
milling,  fashioning,  joining,  assembling,  erecting,  fastening  or  dismantling  of  all materials of wood, plastic, metal, 
fiber, cork, or composition and all other substitute materials, as well as the handling, cleaning, erecting, installing and 
dismantling of all machinery, equipment and all materials used by Carpenters. 
 
The jurisdiction, therefore,  extends over the following divisions  and subdivisions of the trade:   Carpenters   and   
Joiners,  Millwrights,  Pile  Drivers,   Bridge,   Dock  and  Wharf Carpenters, Underpinners, Timbermen, and Core-
drillers, Shipwrights, Boat Builders, Ship- hand,  Stair-Builders,  Millmen,  Wood  and  Resilient  Floor  Decorators,  Floor  
Finishers, Carpet-layers, Shinglers, Siders, Insulators, Acoustic and Drywall Applicators, Sharers and House Movers, 
Loggers, Lumber and Sawmill Workers, Reed and Rattan Workers, Shingle Weavers, Casket and Coffin Makers, 
Railroad Carpenters and Car Builders, regardless of material used and all those engaged in the operation of 
woodworking or other machinery required in fashioning, milling or manufacturing of products used in the trade, and the 
handling, erecting and installing materials on any of the above divisions or sub-divisions, burning, welding and rigging 
incidental to the trade.  When the term "Carpenter and Joiner" is  used,  it  shall  mean  all  the  subdivisions  of  the  
trade.    The trade autonomy of Carpenters therefore extends over the divisions and subdivisions of the trade, which are 
set forth as follows: 
 
(a) The framing, erecting and prefabrication of roofs, partitions, floors and other parts of buildings of  wood,  metal, 

plastic or other  substitutes;  application of  all metal flashing used for hips, valleys and chimneys; the erection of 
Stran Steel section or its equal. The building and setting of all forms and centers for brick and masonry.  The 
fabrication and erection of all forms for concrete and decking, the dismantling of same (as per International 
Agreement) when they are to be re-used on the job or stored for re-use.  The cutting and handling of all falsework 
for fireproofing and slabs.  Where power is used in the setting or dismantling of forms, all signaling and handling shall 
be done by carpenters.  The setting of templates for anchor bolts for structural members and for machinery, and the 
placing, leveling and bracing of these bolts.  All framing in connection with the setting or metal columns.    The 
se t t ing  o f   all  bulkheads,  footing  forms  and  the  setting  of  and fabrication of, screeds and stakes for concrete 
and mastic floors where the screed is notched or fitted, or made up of more than one member.  The making of 
forms for concrete block, bulkheads, figures, posts, rails, balusters and ornaments, etc. 

 
(b) The  handling  and  erecting  of  rough  material  and  drywall,  the  handling, assembly, setting and leveling of 

all fixtures, display cases, all furniture such as tables, chairs, desks, coat racks, etc., all de-mountable or moveable 
partitions such as Von wall, E Wall, Steel Case, Herman Miller, Haworth, American Seating, Westinghouse, Lazy 
Boy, rosewood, etc.  All rebuilding, remodeling and setting up of all kinds of partitions, finished lumber, metal and 
plastic trim to be erected by Carpenters shall be handled from the truck or vehicle delivering same to the job by 
Carpenters. 
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(c) The  building   and  moving  of  all  scaffolding   runways  and  staging  where carpenters'  tools are used, the 

building from the ground up of all scaffolds over fourteen (14) feet in height including metal and specially designed 
scaffolding.   The building and construction of all hoists and derricks made of wood; the making of mortar boards, 
boxes, trestles, all shoring, razing and moving of buildings.  Lift type trucks are to be considered a tool of the trade.  
Metal siding and metal roofing fall within the scope of jurisdiction for the carpenters. 

 
(d) The cutting or  framing  and fireproofing  of the  openings for  pipes, conduits, ducts, etc., where they pass through 

floors, partitions, walls, roofs or fixtures composed in whole or  in part of wood.   The laying out of making and 
installation of all inserts and sleeves for pipes, ducts, etc., where carpenters' tools and knowledge are required.   
The making and installing of all wooden meter boards, crippling and backing for fixtures.  The welding of studs and 
other fastenings to receive material being applied by carpenters. 

 
(e) The installation of all grounds, furring or stripping, ceilings and sidewalks, application of all types of shingling and 

siding, etc. 
 
(f) The installation of all interior and exterior trim or finish of wood, aluminum, kalamein, hollow or extruded metal, 

plastic, doors, transoms, thresholds, mullions and windows.  The setting of jambs, bucks, window frames of wood 
or metal where braces or wedges are used.    The  installation  of  all  wood,  metal  or  other  substitutes  of  casing, 
molding, chair rail, wainscoting, china closets, base of mop boards, wardrobes, metal partitions as per National 
Decisions or specific agreements, etc.  The complete laying out, fabrication and erection of stairs.    The making and 
erecting of all fixtures, cabinets, shelving, racks, louvers, etc.  The mortising and application of all hardware in 
connection with our work.  The sanding and refinishing of all wood, cork or composition floors to be sanded or 
scraped, filled, sized and buffed, either by hand or power machines.   The assembling and setting of all seats in 
theaters, halls, churches, schools, auditorium, grandstands and other buildings.  All bowling alley work. 

 
(g) The manufacture, fabrication and installation of all screens, storm sash, storm doors and garage doors; the 

installation of wood, canvas, plastic or metal awnings or eye shades, door shelters, jalousies, etc.    The laying of 
wood, wood block and wood composition in floors. 

 
(h) The installation of all materials used in drywall construction, such as plasterboard, all types of asbestos boards, transite 

and other composition board.   The application  of  all  material  which  serves  as  base  for  acoustic  tile,  except  
plaster.   All acoustical applications as per National Agreement or specific agreement. 

 
(i) The building and dismantling of all barricades, handra i l s , guard rails, partitions and temporary partitions.   The 

erection and dismantling of all temporary housing on construction projects. 
 
(j) The installation of rock wool, cork and other insulation material used for sound or weatherproofing.  The removal of 

caulking and placing of staff bead and brick mold and all Oakum caulking, substitutes, etc., and all caulking in 
connection with carpentry work. 

 
(k) The installation of all chalk boards/marker boards. 
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(l) The operation of all hand operated winches used to raise wooden structures.  
 
(m) The erection of porcelain enameled panels and siding. 
 
(n) The un load ing  a n d   distribution  of  all  furnished,  prefabricated  and  built-up sections such as door bucks, 

window frames, cupboards, cabinets, store fixtures, counters and show cases or comparably finished or 
prefabricated materials,  to  the  job  sites  or  points  of  installation  as  used  in  the construction, alteration and 
remodeling industry. 

 
(o) The handling of doors, metal, wood or composite, partitions and other finished bulk materials used for trim from the 

point of delivery. 
 
(p) All processing of these materials and handling after processing. 
 
(q) The making up of panels and fitting them into walls, all bracing and securing, all removal of panels from the casting 

including all braces, whalers, hairpins, etc. 
 
(r) The handling and setting of all metal pans and sections from the stock piles of reasonable distance  as  required  

by  job  needs  shall  be  performed  by  carpenters.    The stripping of such metal pans, panels or sections is to be 
performed by carpenters. 

 
(s) The sharpening of all carpenter hand or power tools, or those used by carpenters. 
 
(t).  The  layout,  fabrication,  assembling  of  and  erection  and  dismantling  of  all displays made of wood,  metal, 

plastic, composition board or any substitute  material; the covering of same with any type of material, the crating 
and un-crating, the handling from the point of unloading and back to the point of loading of all displays and other 
materials or components. 

 
(u) The same shall apply to all other necessary component parts used for display purposes such as turntables, 

platforms, identification towers and fixtures, regardless of how constructed, assembled or erected or dismantled. 
 
(v) The make-up, handling, cutting and sewing of all materials used in buntings, flags, banners, decorative paper, 

fabrics and similar materials used in the display decorative industry for draperies and back drops.  The decorative 
framing of trucks, trailers and autos used as floats or moving displays.  The slatting of walls to hand fabrics and 
other decorative materials, drilling of all holes to accommodate such installations.   Setting up and removal of booths 
constructed of steel or aluminum tubing as stanchions, railings, etc., handling and placing of furniture, appliances,  
etc., which are being used to complete the booth at the request of  the  exhibitor.    Fabricating and application of 
leather, plastic and other like materials used for covering of booths.  The handling of all materials, fabricating of 
same. The loading and unloading, erecting and assembling at the exhibit of show area, also in or out of storage 
when used in booth decorations. 
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(w) A display shall  be construed as any exhibit or medium of advertising, open to private  or  public  showing,  which  

is constructed  of  wood,  metal,  plastic  or  any other substitute to accomplish the objectives of advertising or 
displaying. 

 
(x) Handling,  fitting,  draping,  measuring  and  installation  of  fixtures  and  other hardwares for draperies, all manner 

of making, measuring, repairing, sizing, hanging and installation of necessary fixtures and hardware for shades and 
Venetian blinds. 

 
(y) Work consisting of cutting and/or forming of all materials in preparation for installing of floors, walls and ceilings; the 

installation of all resilient floor and base; wall and ceiling materials to include cork, linoleum, prefabricated, 
laminated, rubber, asphalt, vinyl, metal, plastic, seamless floors and all other similar materials in sheet, interlocking 
liquid or tile form; the installation of all artificial turf, the installation, cutting and/or fitting of carpets; installation of 
padding, matting, linen crash and all preformed resilient floor coverings; the fitting of all devices for the attachment 
of carpet and other floor, wall and ceiling coverings; track sewing of carpets, drilling of holes for sockets and pins, 
putting in dowels  and  slats;  and  all  metal  trimmings  used;  the  installation  of  all  underlayments, sealants  in  
preparation  of floors,  walls and  ceilings, the  unloading  and  handling of all materials  to  be  installed  and  the  
removal  of  all  materials  in  preparing  floors  when contracted for by the employer, shall be done only by employees 
covered under this Agreement. 

 
(z) The  installation  of  all sink-tops  and  cabinets,  to  include  all  metal trim  and covering for same.  All cork, linoleum, 

congo-wall, linewall, veos tile, plexiglass, vinawall tile, composition tile, plastic tile, aluminum tile and rubber in 
sheets or tile form and the application thereof.  All bolta-wall and bolta-wall tile and similar products. 

 
(aa) The handling and placing of all pictures and frames and the assembly of bed frames and accessories.  The 

hanging and placing of all signage. 
 
(bb) The installation of all framework partitions and trim materials for toilets and bathrooms made of wood, metal, plastics 

or composition materials; fastening of all wooden, plastic or composition cleats to iron or any other material for 
accessories. 

 
(cc) The erection of cooling towers and tanks. 
 
(dd) The setting, lining, leveling and bracing of all embedded plates, rails and angles. The setting of all stay in place 

forms. 
 
(ee) Environmental:   Clean room, any type of environmental chamber, walk in refrigerated coolers and all refrigerated 

rooms or buildings. 
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PILE DRIVING AND CAISSON DRILLING 
 
(ff) All unloading, handling, signaling and driving of piles, whether wood, steel, pipe, beam  pile,  composite,  concrete  

or  molded  in  place,  wood  and  steel  sheeting, cofferdam work, trestle work, dock work, floating derricks, caisson 
work, foundation work, bridge work, whether old or new, crib work, pipe line work and submarine work.   Cutting of 
all wood, steel or concrete pile, whether by machine or hand; welding and cutting, peeling, and heading of all 
wood pile, steel sheeting and wood sheeting.  The erecting and dismantling of all pile driving rigs, also derricks 
whether on land or water; also the moving, shoring and underpinning of all buildings.   The loading and unloading 
of all derricks, cranes and pile driving materials.  The tending, maintenance and operation of all valves pertaining to 
the operation of driving of pile.   All diving and tending essential to the completion of jurisdictional claims. 

 
All work done in the established yards of the Company and all work not enumerated above, shall be handled and 
manned as the Employer decides.   

 
The pile driver will unload all material shipped in by rail from the point that the rail car is spotted. 

 
All cleaning and preparation of all piling prior to driving. 

 
The welding and attachment of all boot plates, pile points, splice plates, connectors, rock crosses, driving crosses, 
driving rigs, point reinforcements and overboots. 

 
The construction, reconstruction, repair, alteration, demolition and partial or complete removal of all marine work 
including, but not limited to, docks, piers, wharves, quays,  jetties,  cribs,  causeways,  breakwaters,  lighthouses  
and  permanent  buoys,  etc. (mixing and placing of concrete excepted). 

 
The driving and pulling of all wood, steel and concrete foundation piles and sheet piling. 

 
The heading, pointing, splicing, cutting and welding of all piles. 

 
The placing of all wales, bolts, studs, lagging, rods and washers including the cutting, drilling, boring or breaking 
of all holes or openings thereof. 

 
The removal of all materials and/or obstructions of any nature (rip-rap included) that retard or interfere with the 
driving of piles or with the placing of wales, bolts and rods. 
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This is to be subject to the discretion of the contractor who may choose to use blasting specialists or other 
demolition specialists. 

 
The handling on the job of all materials used in the work. 

 
The manning of all floating equipment (towing equipment excepted) engaged in the work enumerated, 
including deck engines, except machinery manned by Operating Engineers. 

 
The placing of all rip-rap, fill stone, bedding stone, cover stone and concrete blocks in connection 
with marine construction.  Work normally performed by Employers, such  as soil  tests, shoring,  
underpinning  of buildings, cribbing, driving  of sheet  piling, marine  divers,  tenders,  underwater  
construction  workers  and  similar  operations  shall continue to be included in the jurisdiction of this 
Agreement. 

 
All burning, cutting, welding and fabrication of pipe, H-beams, sheet pile (metal or wood), done on the 
job site or in the yard of the Employer shall be done by pile drivers. The driving of bearing piles, sheet 
piling with heavy equipment, caissons, pile caps, auger drilling and boring, the setting up for load 
testing for any type of piling, all layout and spotting for piling, caisson and boring work, all earth 
retention, ditch boarding, installing tiebacks. 

 
ASBESTOS ABATEMENT CARPENTERS 

 
(gg) All erection and maintenance of barriers and partitions used in the removing of asbestos or any abatement work.  

The abatement of any materials previously installed by the carpenter such as transite, ceiling and floor tiles.  All 
operating and maintaining of current equipment used in any abatement work. 
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The installation, testing, service and maintenance, of systems which utilize the transmission and/or transference of voice, 
sound, vision or digital for commercial, education, security and entertainment purposes for the following: TV monitoring and 
surveillance, CATV and CCTV, background-foreground music, intercom and telephone interconnect, inventory control 
systems, microwave transmission, multi-media, multiplex, radio page, school intercom and sound, burglar alarms, low 
voltage fire alarm systems, low voltage master clock systems, distributed antenna systems (DAS), IP data networks, and 
all surface-mounted (non-power) telecommunications wiremold.  Shall additionally include the installation of all raceway 
systems of unlimited length in telecommunications rooms, entrance facilities, equipment rooms, and similar areas.  Energy 
management systems.  Security systems; perimeter, vibration, card access, access control and sonar/infrared monitoring 
equipment.  Communications systems that transmit or receive information and/or control systems that are intrinsic to the 
above listed systems; SCADA (Supervisory Control and Data Acquisition), PCM (Pulse Code Modulation), Digital Data 
Systems, Broadband and Baseband and Carriers, POS (Point of Sale systems), VSAT Data Systems, RF and Remote-
Control Systems, Fiber Optic Data Systems and Voice and Data Infrastructure and Backbone. 

 



JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 

 
Anthony Esson, Architect Summary 01 10 00 - 1 

SECTION 01 10 00 

SUMMARY 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Contract description. 

B. Work by Owner. 

C. Contractor's use of site and premises. 

D. Work sequence. 

E. Owner occupancy. 

F. Specification Conventions. 

1.2 CONTRACT DESCRIPTION 

A. Work of the Project comprises remodeling of the existing Johannesburg Building Wood Shop. 

B. Perform Work of each Trade under separate stipulated sum Contract with Construction Manager 
in accordance with Conditions of Contract. 

C. Work of each separate Contract is identified in the Bid Divisions and on Drawings and in 
Specifications. 

1.3 WORK BY OWNER – Not Used 

1.4 OWNER SUPPLIED PRODUCTS – Not used 

1.5 CONTRACTOR'S USE OF SITE AND PREMISES 

A. Limit use of site and premises to allow: 
1. Owner occupancy. 
2. Work by Others and Work by Owner. 
3. Use of site and premises by the public. 

B. Adjacent areas of the building may be occupied by the Owner during the duration of the Work. 
Contractor shall coordinate construction operations to avoid disruption of Owner’s operations. 

C. Work areas shall be separated from student occupied areas by minimum 1 hour fire rated 
partitions. Where access is required through fire separations, Contractor shall provide and 
maintain minimum C-label (45 minute) fire-rated doors with self-closing and self-latching 
hardware. 
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D. Where the Work requires construction on or outside the limits protected by fire separation 
assemblies, or in areas concurrent with student occupancy, Contractor shall limit construction 
operations to unoccupied time periods. 

E. Emergency Building Exits During Construction: Maintain required means of egress at all times 
during construction operations. 

F. Utility Outages and Shutdown: Required utility outages and shutdowns shall be coordinated and 
scheduled with the Owner. 

G. Vehicular access to the site is limited to existing paved or gravel drives and parking areas. 
Vehicular access with not be permitted across lawns or concrete sidewalks. Coordinate site and 
building access routes with Owner. 

1.6 WORK SEQUENCE 

A. Construct Work in accordance with the project schedule and per the direction of the Construction 
Manager. 

1.7 OWNER OCCUPANCY 

A. The Owner will occupy the site and premises during the entire period of construction for the 
conduct of normal operations. 

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

C. Schedule the Work to accommodate Owner occupancy. 

1.8 SPECIFICATION CONVENTIONS 

A. These specifications are written in imperative mood and streamlined form. This imperative 
language is directed to the Contractor, unless specifically noted otherwise. The words “shall be” 
are included by inference where a colon (:) is used within sentences or phrases. 

B. The Architect has endeavored to prepare Contract Documents without conflicts or 
inconsistencies, however it shall be recognized by the Contractor that conflicts and 
inconsistencies in the Drawings and Specifications may occasionally occur. As such, in case of a 
conflict or inconsistency in the Drawings or Specifications not brought to the Architects attention 
prior to Bidding and/or clarified by Addendum, the Contractor shall have deemed to include the 
higher quantity or quality of material, or more labor intensive or costly installation in the Bid. 

C. The Architect has endeavored to coordinate various aspects of the project in the preparation of 
the Contract Documents, however it shall be recognized by the Contractor that components of the 
work of any one trade may be identified at various locations throughout the Contract Documents. 
As such, the Contractor is responsible for the Work identified in the Contract Documents as a 
whole, irrespective of the specific locations of the information provided.  
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PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION 
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SECTION 01 20 00 

PRICE AND PAYMENT PROCEDURES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Cash allowances. 

B. Contingency allowances. 

C. Schedule of values. 

D. Applications for payment. 

E. Change procedures. 

F. Defect assessment. 

G. Unit Prices 

H. Alternates. 

1.2 CASH ALLOWANCES – Not used 

1.3 CONTINGENCY ALLOWANCES 

A. A Contingency Allowance has been established by the Owner. 

1.4 SCHEDULE OF VALUES 

A. Submit printed schedule on AIA Form G703 - Continuation Sheet for G702. Contractor's standard 
form or electronic media printout following format of specified AIA form will be considered. 

B. Submit Schedule of Values in duplicate within 15 days after date of Construction Manager-
Subcontractor Agreement. 

C. Format: Utilize Table of Contents of this Project Manual. Identify each line item with number and 
title of major specification Section. Identify site mobilization, bonds and insurance, and General 
Requirements as separate line items. 

D. Include in each line item, amount of Allowances specified in this section.  

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

F. Revise schedule to list approved Change Orders, with each Application for Payment. 
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1.5 APPLICATIONS FOR PAYMENT 

A. Submit one copy of each application on AIA Form G702 - Application and Certificate for Payment 
and AIA G703 - Continuation Sheet for G702 or approved Contractor's electronic media driven 
form. Submit a pencil copy to the attention of the Construction Manager by the 20th of each 
month for approval. Once approved forward a final copy by mail to the office of the Construction 
Manager. 

B. Content and Format: Utilize Schedule of Values for listing items in Application for Payment. 

C. Submit updated construction schedule with each Application for Payment. 

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

E. Submit with transmittal letter as specified for Submittals in Section 01 33 00 - Submittal 
Procedures. 

F. Submit a fully executed Sworn Statement indicating all monies owed as of the date of application.  

G. Submit waivers of lien for each subcontractor and supplier included on the sworn statement. 
Payment will not be released without verification of waivers for the full balance of the previous 
payment. 

H. Substantiating Data: When Architect/Engineer requires substantiating information, submit data 
justifying dollar amounts in question. Include the following with Application for Payment: 
1. Partial release of liens from major subcontractors and vendors. 
2. Affidavits attesting to off-site stored products. 
3. Construction progress schedules. 

1.6 CHANGE PROCEDURES 

A. The following procedures, as they apply, will flow from the Architect / Engineer, through the           
Construction Manager to the contractors and from the contractors to the Construction Manager. 

B. Submittals: Submit name of individual authorized to receive change documents and be 
responsible for informing others in Contractor's employ or Subcontractors of changes to the 
Work. 

C. The Architect/Engineer will advise of minor changes in the Work not involving adjustment to 
Contract Sum/Price or Contract Time by issuing supplemental instructions in writing to the 
Contractor. 

D. The Architect/Engineer may issue a Proposal Request or Bulletin including a detailed description 
of proposed change with supplementary or revised Drawings and specifications. Contractor will 
prepare and submit estimate of cost and any required change in Contract Time within 14 days. 

E. Contractor may propose changes by submitting a request for change to Architect/Engineer, 
describing proposed change and its full effect on the Work. Include a statement describing reason 
for the change, and effect on Contract Sum/Price and Contract Time with full documentation and 
a statement describing effect on Work by separate or other Contractors. 
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F. Stipulated Sum/Price Change Order: Based on Proposal Request (Bulletins) and Contractor's 
fixed price quotation or Contractor's request for Change Order as approved by 
Architect/Engineer. 

G. Unit Price Change Order: For contract unit prices and quantities, the Change Order will be 
executed on fixed unit price basis. For unit costs or quantities of units of work which are not pre-
determined, execute Work under Construction Change Directive. Changes in Contract Sum/Price 
or Contract Time will be computed as specified for Time and Material Change Order. 

H. Construction Change Directive: Architect/Engineer may issue directive, on AIA Form G713 
Construction Change Directive signed by Owner, instructing Contractor to proceed with change in 
the Work, for subsequent inclusion in a Change Order. Document will describe changes in the 
Work, and designate method of determining any change in Contract Sum/Price or Contract Time. 
Promptly execute change. 

I. Time and Material Change Order: Submit itemized account and supporting data after completion 
of change, within time limits indicated in Conditions of the Contract. Architect/Engineer will 
determine change allowable in Contract Sum/Price and Contract Time as provided in Contract 
Documents. 

J. Maintain detailed records of work done on Time and Material basis. Provide full information 
required for evaluation of proposed changes, and to substantiate costs for changes in the Work. 

K. Document each quotation for change in cost or time with sufficient data to allow evaluation of 
quotation. 

L. Change Order Forms: AIA G701 Change Order. 

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

N. Correlation Of Contractor Submittals: 
1. Promptly revise Schedule of Values and Application for Payment forms to record each 

authorized Change Order as separate line item and adjust Contract Sum/Price. 
2. Promptly revise progress schedules to reflect change in Contract Time, revise sub-

schedules to adjust times for other items of work affected by the change, and resubmit. 
3. Promptly enter changes in Project Record Documents. 

1.7 DEFECT ASSESSMENT 

A. Replace the Work, or portions of the Work, not conforming to specified requirements. 

B. If, in the opinion of the Architect/Engineer, it is not practical to remove and replace the Work, the 
Architect/Engineer will direct appropriate remedy or adjust payment. 

C. The defective Work may remain, but unit sum/price will be adjusted to new sum/price at discretion 
of Owner. 

D. Defective Work will be partially repaired to instructions of Architect/Engineer, and unit sum/price 
will be adjusted to new sum/price at discretion of Owner. 
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E. Individual specification sections may modify these options or may identify specific formula or 
percentage sum/price reduction. 

F. Authority of Architect/Engineer to assess defects is final. 

G. Non-Payment For Rejected Products: Payment will not be made for rejected products for any of 
the following: 
1. Products wasted or disposed of in a manner that is not acceptable. 
2. Products determined as unacceptable before or after placement. 
3. Products not completely unloaded from transporting vehicle. 
4. Products placed beyond lines and levels of required Work. 
5. Products remaining on hand after completion of the Work. 
6. Loading, hauling, and disposing of rejected products. 

1.8 UNIT PRICES – Not Used 

1.9 ALTERNATES – Not Used 

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 

1.1 SECTION INCLUDES 

A. Coordination and project conditions. 

B. Field engineering. 

C. Preconstruction meeting. 

D. Site mobilization meeting. 

E. Progress meetings. 

F. Periodic construction visits. 

G. Pre-installation meetings. 

H. Project Record Documents. 

I. Acceptance of Preceding Work. 

J. Cutting and patching. 

K. Special procedures. 

1.2 COORDINATION AND PROJECT CONDITIONS 

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

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

C. Coordinate space requirements, supports, and installation of mechanical and electrical Work 
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. 

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

E. Coordinate completion and clean-up of Work of separate sections in preparation for Substantial 
Completion and for portions of Work designated for Owner's partial occupancy. 
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F. 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. 

1.3 FIELD ENGINEERING – Not used 

1.4 SITE MOBILIZATION MEETING – Not used 

1.5 PROGRESS MEETINGS 

A. The Construction Manager will schedule and administer meetings throughout progress of the 
Work at maximum bi-weekly intervals. 

B. The Construction Manager will make arrangements for meetings, prepare agenda with copies for 
participants, preside at meetings. 

C. Attendance Required: Construction Manager’s Project Manager and On-site Superintendent, 
Subcontractor’s Project Manager and Job Superintendent, major suppliers, Owner, 
Architect/Engineer, as appropriate to agenda topics for each meeting. 

D. Agenda: 
1. Review minutes of previous meetings. 
2. Review of Work progress. 
3. Field observations, problems, and decisions. 
4. Identification of problems impeding planned progress. 
5. Review of submittals schedule and status of submittals. 
6. Review of off-site fabrication and delivery schedules. 
7. Maintenance of progress schedule. 
8. Corrective measures to regain projected schedules. 
9. Planned progress during succeeding work period. 
10. Coordination of projected progress. 
11. Maintenance of quality and work standards. 
12. Effect of proposed changes on progress schedule and coordination. 
13. Other business relating to Work. 
14. Coordination of work by Owner’s Contractor with work of the General Contract. 
15. Project Record Documents. 

E. The Construction Manager shall record minutes and distribute copies within two days after 
meeting to participants, with copies to Architect/Engineer, Owner, and those affected by decisions 
made. 

1.6 PERIODIC CONSTRUCTION VISITS 

A. The Architect and Owner will visit the project site at maximum weekly intervals. The purpose of 
the visits will be to monitor the progress and quality of the work. 

B. The Construction Manager’s Site Superintendent shall be available for meetings with the 
Architect and Owner. 

C. Agenda: 
1. Review of Work in progress. 
2. Field observations, problems, and decisions. 
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3. Identification of problems which impede planned progress. 
4. Maintenance of progress schedule. 
5. Corrective measures to regain projected schedules. 
6. Planned progress during succeeding work period. 
7. Maintenance of quality and work standards. 
8. Other business relating to Work. 

1.7 PRE-INSTALLATION MEETINGS 

A. When required in individual specification sections, convene pre-installation meetings at Project 
site prior to commencing work of specific section. 

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

C. Notify Architect/Engineer four days in advance of meeting date. 

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

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

1.8 PROJECT RECORD DOCUMENTS 

A. The Construction Manager shall maintain and update Project Record Drawings (As-Built 
Drawings) on site during construction. Each Contractor shall be responsible to update the as built 
drawings on a weekly basis. 

B. Project Record Documents shall be available for review by the Architect. 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION 

3.1 ACCEPTANCE OF PRECEDING WORK 

A. Before starting any operation, each Contractor(s) shall examine work performed by others to 
which their work adjoins or is applied and shall report to the Construction Manager any conditions 
that will prevent satisfactory accomplishment of their work. 

B. Failure to notify the Construction Manager of deficiencies or faults in preceding work will 
constitute acceptance thereof and waive of any claims to its usability. 

3.2 CUTTING AND PATCHING 

A. Employ skilled and experienced installer to perform cutting and patching. 

B. Submit written request in advance of cutting or altering elements affecting: 
1. Structural integrity of element. 
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2. Integrity of weather-exposed or moisture-resistant elements. 
3. Efficiency, maintenance, or safety of element. 
4. Visual qualities of sight exposed elements. 
5. Work of Owner or separate contractor. 

C. Execute cutting, fitting, and patching to complete Work, and to: 
1. Fit the several parts together, to integrate with other Work. 
2. Uncover Work to install or correct ill-timed Work. 
3. Remove and replace defective and non-conforming Work. 
4. Remove samples of installed Work for testing. 
5. Provide openings in elements of Work for penetrations of mechanical and electrical Work. 

D. Execute work by methods to avoid damage to other Work, and to provide proper surfaces to 
receive patching and finishing. 

E. Cut masonry and concrete materials using masonry saw or core drill. 

F. Restore Work with new products in accordance with requirements of Contract Documents. 

G. Fit Work tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces. 

H. Maintain integrity of wall, ceiling, or floor construction; completely seal voids. 

I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids 
with fire rated material in accordance with Section 07 84 00, to full thickness of penetrated 
element. 

J. Refinish surfaces to match adjacent finishes. For continuous surfaces, refinish to nearest 
intersection; for assembly, refinish entire unit. 

K. Identify hazardous substances or conditions exposed during the Work to Architect/Engineer for 
decision or remedy. 

3.3 SPECIAL PROCEDURES 

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

B. Employ skilled and experienced installer to perform alteration work. 

C. Cut, move, or remove items as necessary for access to alterations and renovation Work. Replace 
and restore at completion. 

D. Remove unsuitable material not marked for salvage, including rotted wood, corroded metals, and 
deteriorated masonry and concrete. Replace materials as specified for finished Work. 

E. Remove debris and abandoned items from area and from concealed spaces. 

F. Prepare surface and remove surface finishes to permit installation of new work and finishes. 

G. Close openings in exterior surfaces to protect existing work from weather and extremes of 
temperature and humidity. 
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H. Remove, cut, and patch Work in manner to minimize damage and to permit restoring products 
and finishes to original or specified condition. 

I. Refinish existing visible surfaces to remain in renovated rooms and spaces, to specified condition 
for each material, with neat transition to adjacent finishes. 

J. Where new Work abuts or aligns with existing, provide smooth and even transition. Patch Work to 
match existing adjacent Work in texture and appearance. 

K. When finished surfaces are cut so that smooth transition with new Work is not possible, terminate 
existing surface along straight line at natural line of division and submit recommendation to 
Architect/Engineer for review. 

L. Where change of plane of 1/4 inch or more occurs, request instructions from Architect/Engineer. 

M. Patch or replace portions of existing surfaces which are damaged, lifted, discolored, or showing 
other imperfections. 

N. Finish surfaces as specified in individual product sections. 

END OF SECTION 
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SECTION 01 33 00 

SUBMITTAL PROCEDURES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Submittal procedures. 

B. Construction progress schedules. 

C. Proposed products list. 

D. Product data. 

E. Shop drawings. 

F. Samples. 

G. Design data. 

H. Test reports. 

I. Certificates. 

J. Manufacturer's instructions. 

K. Manufacturer's field reports. 

L. Erection drawings. 

1.2 SUBMITTAL PROCEDURES 

A. Prepare all submittals as per subsequent instructions below. Scan and transmit electronically to 
the attention of the Construction Manager. (jerrybrown@sugarconstruction.com). 

B. After submittals are electronically returned stamped approved by the architect make (4) hard 
copies with any required corrections and mail to the attention of the Construction Manager. 

C. Provide record copies required by governing authorities which are in addition to copies specified 
for submittal to Construction Manager. 

D. Identify Project, Contractor, subcontractor and supplier; product designated by name indicated in 
specifications, and specification section number, appropriate to submittal. 

E. 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 requirements of the Work and Contract Documents. 

F. Schedule submittals to expedite Project. Coordinate submission of related items. 

mailto:jerrybrown@sugarconstruction.com
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G. For each submittal for review, allow 10 days excluding delivery time to and from Construction 
Manager. Submittals for long lead time items shall be expedited by the Contractor in order to 
allow for the Owner’s completion schedule. Notify Construction Manager of long lead time items 
requiring expedited review. 

H. Identify variations from Contract Documents and product or system limitations which may be 
detrimental to successful performance of completed Work. 

I. Allow space on submittals for Construction Manager and Architect/Engineer review stamps. 

J. When revised for resubmission, identify changes made since previous submission. 

K. Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly report inability 
to comply with requirements. 

L. Submittals not requested will not be recognized or processed. 

M. Where specified below, retain one copy of each submittal to be turned over to the Owner as 
record documentation in accordance with Section 01 70 00. 

1.3 CONSTRUCTION PROGRESS SCHEDULES 

A. Submit initial schedules within 7 days after Notice to Proceed. After review, resubmit required 
revised data within ten days. 

B. Submit revised Progress Schedules with each Application for Payment. 

C. Distribute copies of reviewed schedules to Project site file, subcontractors, suppliers, and other 
concerned parties. 

D. Instruct recipients to promptly report, in writing, problems anticipated by projections indicated in 
schedules. 

E. Utilize Contractor’s standard computer-generated schedule format. 

F. Show complete sequence of construction by activity, identifying Work of separate stages and 
other logically grouped activities. Indicate early and late start, early and late finish, float dates, 
and duration. 

G. Indicate estimated percentage of completion for each item of Work at each submission. 

H. Submit separate schedule of submittal dates for shop drawings, product data, and samples, and 
dates reviewed submittals will be required from Architect/Engineer. Indicate decision dates for 
selection of finishes. 

I. Indicate delivery dates for Owner furnished products. 

J. Revisions To Schedules: 
1. Indicate progress of each activity to date of submittal, and projected completion date of each 

activity. 
2. Identify activities modified since previous submittal, major changes in scope, and other 

identifiable changes. 
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3. Prepare narrative report to define problem areas, anticipated delays, and impact on 
Schedule. Report corrective action taken, or proposed, and its effect [including effect of 
changes on schedules of separate contractors]. 

1.4 PROPOSED PRODUCTS LIST - Not Used 

1.5 PRODUCT DATA 

A. Product Data: Submit to Construction Manager for review by Architect/Engineer for limited 
purpose of checking for conformance with information given and design concept expressed in 
Contract Documents. 

B. Mark each copy to identify applicable products, models, options, and other data. Supplement 
manufacturers' standard data to provide information specific to this Project. 

C. Indicate product utility and electrical characteristics, utility connection requirements, and location 
of utility outlets for service for functional equipment and appliances. 

D. After review, produce copies and distribute in accordance with SUBMITTAL PROCEDURES 
article and for record documents described in Section 01 70 00 - Execution and Closeout 
Requirements. 

1.6 SHOP DRAWINGS 

A. Shop Drawings: Submit to Construction Manager for review by Architect/Engineer for limited 
purpose of checking for conformance with information given and design concept expressed in 
Contract Documents. 

B. Indicate special utility and electrical characteristics, utility connection requirements, and location 
of utility outlets for service for functional equipment and appliances. 

C. When required by individual specification sections, provide shop drawings signed and sealed by 
professional engineer responsible for designing components shown on shop drawings. 
1. Include signed and sealed calculations to support design. 
2. Submit drawings and calculations in form suitable for submission to and approval by 

authorities having jurisdiction. 
3. Make revisions and provide additional information when required by authorities having 

jurisdiction. 

D. After review, produce copies and distribute in accordance with SUBMITTAL PROCEDURES 
article and for record documents described in Section 01 70 00 - Execution and Closeout 
Requirements. 

1.7 SAMPLES 

A. Samples: Submit to Construction Manager for review by Architect/Engineer for limited purpose of 
checking for conformance with information given and design concept expressed in Contract 
Documents. 

B. Samples For Selection as Specified in Product Sections: 
1. Submit to Construction Manager for review by Architect/Engineer for aesthetic, color, or 

finish selection. 
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2. Submit samples of finishes from full range of manufacturers' standard colors, including 
premium and/or custom colors where specified, textures, and patterns for Architect/Engineer 
selection. 

3. Architect will issue a schedule indicating colors and finishes selected. Construction Manager 
shall reproduce and distribute. 

C. Submit samples to illustrate functional and aesthetic characteristics of Products, with integral 
parts and attachment devices. Coordinate sample submittals for interfacing work. 

D. Include identification on each sample, with full Project information. 

E. Submit number of samples specified in individual specification sections; Architect/Engineer will 
retain sample. 

F. Samples will not be used for testing purposes unless specifically stated in specification section. 

1.8 DESIGN DATA 

A. Submit to Construction Manager for Architect/Engineer's knowledge as contract administrator and 
for Owner. 

B. Submit for information for limited purpose of assessing conformance with information given and 
design concept expressed in Contract Documents. 

1.9 TEST REPORTS 

A. Submit to Construction Manager for Architect/Engineer's knowledge as contract administrator and 
for Owner. 

B. Submit test reports for information for limited purpose of assessing conformance with information 
given and design concept expressed in Contract Documents. 

1.10 CERTIFICATES 

A. When specified in individual specification sections, submit certification by manufacturer, 
installation/application subcontractor, or Contractor to Construction Manager for transmittal to 
Architect/Engineer, in quantities specified for Product Data. 

B. Indicate material or product conforms to or exceeds specified requirements. Submit supporting 
reference data, affidavits, and certifications as appropriate. 

C. Certificates may be recent or previous test results on material or Product, but must be acceptable 
to Architect/Engineer. 

1.11 MANUFACTURER'S INSTRUCTIONS 

A. When specified in individual specification sections, submit printed instructions for delivery, 
storage, assembly, installation, start-up, adjusting, and finishing, to Construction Manager for 
delivery to Owner in quantities specified for Product Data. 

B. Indicate special procedures, perimeter conditions requiring special attention, and special 
environmental criteria required for application or installation. 



JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 

 
Anthony Esson, Architect Submittal Procedures  01 33 00 - 5 

1.12 MANUFACTURER'S FIELD REPORTS 

A. Submit reports to Construction Manager for Architect/Engineer's benefit as contract administrator 
and for Owner. 

B. Submit report in duplicate within 2 days of observation to Construction Manager for transmittal to 
Architect/Engineer for information. 

C. Submit for information for limited purpose of assessing conformance with information given and 
design concept expressed in Contract Documents. 

1.13 ERECTION DRAWINGS 

A. Submit drawings to Construction Manager for Architect/Engineer's benefit as contract 
administrator and for Owner. 

B. Submit for information for limited purpose of assessing conformance with information given and 
design concept expressed in Contract Documents. 

C. Data indicating inappropriate or unacceptable Work may be subject to action by 
Architect/Engineer or Owner. 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION 
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SECTION 01 40 00 

QUALITY REQUIREMENTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Quality control and control of installation. 

B. Tolerances. 

C. References. 

D. Labeling. 

E. Mock-up requirements. 

F. Testing and inspection services. 

G. Manufacturers' field services. 

H. Examination. 

I. Preparation. 

1.2 QUALITY CONTROL AND CONTROL OF INSTALLATION 

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

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

C. When manufacturers' instructions conflict with Contract Documents, request clarification from 
Architect/Engineer before proceeding. 

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

E. Perform Work by persons qualified to produce required and specified quality. 

F. Verify field measurements are as indicated on Shop Drawings or as instructed by manufacturer. 

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

1.3 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work. Do 
not permit tolerances to accumulate. 
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B. Comply with manufacturers' tolerances. When manufacturers' tolerances conflict with Contract 
Documents, request clarification from Architect/Engineer before proceeding. 

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

1.4 REFERENCES 

A. For products or workmanship specified by association, trade, or other consensus standards, 
comply with requirements of standard, except when more rigid requirements are specified or are 
required by applicable codes. 

B. Conform to reference standard by date of issue current on date of Contract Documents, except 
where specific date is established by code. 

C. Obtain copies of standards where required by product specification sections. 

D. When specified reference standards conflict with Contract Documents, request clarification from 
Architect/Engineer before proceeding. 

E. Neither contractual relationships, duties, nor responsibilities of parties in Contract nor those of 
Architect/Engineer shall be altered from Contract Documents by mention or inference otherwise 
in reference documents. 

1.5 LABELING 

A. Attach label from agency approved by authority having jurisdiction for products, assemblies, and 
systems required to be labeled by applicable code. 

B. Label Information: Include manufacturer's or fabricator's identification, approved agency 
identification, and the following information, as applicable, on each label. 
1. Model number. 
2. Serial number. 
3. Performance characteristics. 

1.6 MOCK-UP REQUIREMENTS - Not used 

1.7 TESTING AND INSPECTION SERVICES 

A. Construction Manager will employ and pay for specified services of an independent firm to 
perform testing and inspection. 

B. The independent firm will perform tests, inspections and other services specified in individual 
specification sections and as required by Authority having jurisdiction. 
1. Laboratory: Authorized to operate in State of Michigan. 
2. Laboratory Staff: Maintain full time registered Engineer on staff to review services. 
3. Testing Equipment: Calibrated at reasonable intervals with devices of an accuracy traceable 

to National Bureau of Standards or accepted values of natural physical constants. 

C. Testing, inspections and source quality control may occur on or off project site. Perform off-site 
testing as required by Architect/Engineer or Owner. 
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D. Reports will be submitted by independent firm to Architect/Engineer, Construction Manager, 
Trade Contractor, and authority having jurisdiction, in duplicate, indicating observations and 
results of tests and indicating compliance or non-compliance with Contract Documents. 
1. Submit final report indicating correction of Work previously reported as non-compliant. 

E. Cooperate with independent firm; furnish samples of materials, design mix, equipment, tools, 
storage, safe access, and assistance by incidental labor as requested. 
1. Notify independent firm 24 hours prior to expected time for operations requiring services. 
2. Make arrangements with independent firm and pay for additional samples and tests required 

for Contractor's use. 

F. Testing and employment of testing agency or laboratory shall not relieve Contractor of obligation 
to perform Work in accordance with requirements of Contract Documents. 

G. Re-testing or re-inspection required because of non-conformance to specified requirements shall 
be performed by same independent firm on instructions by Architect/Engineer. Payment for re-
testing or re-inspection will be charged to Contractor by deducting testing charges from Contract 
Sum/Price. 

H. Agency Responsibilities: 
1. Test samples of mixes submitted by Construction Manager and/or Trade Contractor. 
2. Provide qualified personnel at site. Cooperate with Architect/Engineer and Trade Contractor 

in performance of services. 
3. Perform specified sampling and testing of products in accordance with specified standards. 
4. Ascertain compliance of materials and mixes with requirements of Contract Documents. 
5. Promptly notify Architect/Engineer and Contractor of observed irregularities or non-

conformance of Work or products. 
6. Perform additional tests required by Architect/Engineer. 
7. Attend preconstruction meetings and progress meetings. 

I. Agency Reports: After each test, promptly submit two copies of report to Architect/Engineer, 
Construction Manager, Trade Contractor, and authority having jurisdiction. When requested by 
Architect/Engineer, provide interpretation of test results. Include the following: 
1. Date issued. 
2. Project title and number. 
3. Name of inspector. 
4. Date and time of sampling or inspection. 
5. Identification of product and specifications section. 
6. Location in Project. 
7. Type of inspection or test. 
8. Date of test. 
9. Results of tests. 
10. Conformance with Contract Documents. 

J. Limits On Testing Authority: 
1. Agency or laboratory may not release, revoke, alter, or enlarge on requirements of Contract 

Documents. 
2. Agency or laboratory may not approve or accept any portion of the Work. 
3. Agency or laboratory may not assume duties of Trade Contractor. 

K. Agency or laboratory has no authority to stop the Work. 
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1.8 MANUFACTURERS' FIELD SERVICES – Not Used 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify existing site conditions and substrate surfaces are acceptable for subsequent Work. 
Beginning new Work means acceptance of existing conditions. 

B. Verify 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. Verify utility services are available, of correct characteristics, and in correct locations. 

3.2 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 new material or substance in contact or bond. 

END OF SECTION 
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SECTION 01 50 00 

TEMPORARY FACILITIES AND CONTROLS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Temporary Utilities: 
1. Temporary electricity. 
2. Telephone service. 
3. Temporary water service. 
4. Temporary sanitary facilities. 

B. Construction Facilities: 
1. Field offices and sheds. 
2. Vehicular access. 
3. Parking. 
4. Progress cleaning and waste removal. 
5. Fire prevention facilities. 

C. Temporary Controls: 
1. Barriers. 
2. Security. 
3. Dust control. 
4. Noise control. 
5. Pest control. 

D. Removal of utilities, facilities, and controls. 

1.2 TEMPORARY ELECTRICITY 

A. Permanent convenience receptacles may be utilized during construction. 

B. Owner will pay for cost of energy used. Exercise measures to conserve energy. 

1.3 TELEPHONE SERVICE 

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

1.4 TEMPORARY WATER SERVICE 

A. Owner will pay cost of temporary water. Exercise measures to conserve energy. Utilize Owner's 
existing water system, extend and supplement with temporary devices as needed to maintain 
specified conditions for construction operations. 

1.5 TEMPORARY SANITARY FACILITIES 

A. Provide and maintain required facilities and enclosures. Existing facility use is not permitted. 
Provide facilities at time of project mobilization. 
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1.6 FIELD OFFICES AND SHEDS 

A. Contractors shall provide suitable storage sheds for the storage of materials and equipment. 

B. Field office and sheds shall be located on paved parking areas in location approved by Owner. 
Contractors are responsible for restoration of any damage to site resulting from field office or 
sheds. 

1.7 VEHICULAR ACCESS 

A. Maintain unimpeded access for emergency vehicles. 

B. Maintain access to fire hydrants and control valves free of obstructions. 

C. Use existing on-site roads for construction traffic. 

D. Vehicle access on sidewalks and stoops is prohibited. Where access to building requires crossing 
of sidewalks, provide load distribution mats to prevent damage. 

1.8 PARKING 

A. Use of designated existing on-site streets and driveways used for construction traffic is permitted. 
Tracked vehicles not allowed on paved areas. 

B. Use of designated areas of existing parking facilities used by construction personnel is permitted. 

C. Do not allow heavy vehicles or construction equipment in parking areas. 

D. Maintenance: 
1. Maintain traffic and parking areas in sound condition free of excavated material, construction 

equipment, products, mud, snow, and ice. 
2. Maintain existing paved areas used for construction; promptly repair breaks, potholes, low 

areas, standing water, and other deficiencies, to maintain paving and drainage in original, or 
specified, condition. 

E. Removal, Repair: 
1. Repair existing facilities damaged by use, to original condition. 

1.9 PROGRESS CLEANING AND WASTE REMOVAL 

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in 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 spaces. 

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 rubbish from site weekly and dispose off-site. 
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E. Open free-fall chutes are not permitted. Terminate closed chutes into appropriate containers with 
lids. 

1.10 FIRE PREVENTION FACILITIES 

A. Prohibit smoking in buildings or on site.  

B. Establish fire watch for cutting and welding and other hazardous operations capable of starting 
fires. Maintain fire watch before, during, and after hazardous operations until threat of fire does 
not exist. 

C. Portable Fire Extinguishers: NFPA 10; 10 pound capacity, 4A-60B: C UL rating. 
1. Provide one fire extinguisher at each stair on each floor of buildings under construction and 

demolition. 
2. Provide minimum one fire extinguisher in every construction trailer and storage shed. 
3. Provide minimum one fire extinguisher on roof during roofing operations using heat 

producing equipment. 

1.11 BARRIERS 

A. Provide barriers to prevent unauthorized entry to construction areas, to allow for Owner's use of 
site, and to protect existing facilities and adjacent properties from damage from construction 
operations. 

B. Provide barriers to separate construction areas from adjacent occupied areas. 

C. Provide barricades and covered walkways required by authorities having jurisdiction for public 
access to existing building. 

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

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

1.12 SECURITY 

A. Security Program: 
1. Protect Work from theft, vandalism, and unauthorized entry. 
2. Initiate program in coordination with Owner's existing security system at project mobilization. 
3. Maintain program throughout construction period until Owner occupancy. 

1.13 DUST CONTROL 

A. Execute Work by methods to minimize raising dust from construction operations. 

B. Provide positive means to prevent air-borne dust from dispersing into atmosphere. 

1.14 NOISE CONTROL 

A. Provide methods, means, and facilities to minimize noise produced by construction operations. 

B. Limit construction operations that disrupt Owner’s operation to unoccupied time periods. 
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1.15 PEST CONTROL 

A. Provide methods, means, and facilities to prevent pests and insects from entering facility. 

1.16 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 

A. Remove temporary utilities, equipment, facilities, materials, prior to Substantial Completion  
inspection. 

B. Remove underground installations to minimum depth of 2 feet. Grade site as indicated on 
Drawings. 

C. Clean and repair damage caused by installation or use of temporary work. 

D. Restore existing facilities used during construction to original condition. Restore permanent 
facilities used during construction to specified condition. 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION 
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SECTION 01 60 00 

PRODUCT REQUIREMENTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Products. 

B. Product delivery requirements. 

C. Product storage and handling requirements. 

D. Product options. 

E. Product substitution procedures. 

F. Equipment electrical characteristics and components. 

1.2 PRODUCTS 

A. Furnish products of qualified manufacturers suitable for intended use. Furnish products of each 
type by single manufacturer unless specified otherwise. 

B. Do not use materials and equipment removed from existing premises, except as specifically 
permitted by Contract Documents. 

C. Furnish interchangeable components from same manufacturer for components being replaced. 

1.3 PRODUCT DELIVERY REQUIREMENTS 

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

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

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

1.4 PRODUCT STORAGE AND HANDLING REQUIREMENTS 

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

B. Store with seals and labels intact and legible. 

C. Store sensitive products in weather tight, climate controlled, enclosures in an environment 
favorable to product. 

D. For exterior storage of fabricated products, place on sloped supports above ground. 
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E. Provide bonded off-site storage and protection when site does not permit on-site storage or 
protection. 

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

G. Store loose granular materials on solid flat surfaces in well-drained area. Prevent mixing with 
foreign matter. 

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

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

1.5 PRODUCT OPTIONS 

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

B. Products Specified by Naming One or More Manufacturers: Products of one of manufacturers 
named and meeting specifications, no options or substitutions allowed. 

C. Products Specified by Naming One or More Manufacturers with an “Or Equal” provision: Any 
Product meeting the quality standards or description. Pre-bid requests for approval of Products 
specified with an “or equal” provision will not be acknowledged. Acceptability of “or equal” 
Products will be determined by the Architect during the submittal process based upon the quality 
or suitability of the Product proposed. 

D. Products Specified by Naming One or More Manufacturers with Provision for Substitutions: 
Submit request for substitution for any manufacturer not named in accordance with the following 
article. 

1.6 PRODUCT SUBSTITUTION PROCEDURES 

A. Instructions to Bidders specify time restrictions for submitting requests for Substitutions during 
bidding period to requirements specified in this section. 

B. Post-Bid Substitutions will only be considered when a product becomes unavailable through no 
fault of Contractor. 

C. Document each request with complete data substantiating compliance of proposed Substitution 
with Contract Documents. 

D. A request constitutes a representation that Bidder: 
1. Has investigated proposed product and determined that it meets or exceeds quality level of 

specified product. 
2. Will provide same warranty for Substitution as for specified product. 
3. Will coordinate installation and make changes to other Work which may be required for the 

Work to be complete with no additional cost to Owner. 
4. Waives claims for additional costs or time extension which may subsequently become 

apparent. 
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5. Will reimburse Owner and/or Architect/Engineer for review or redesign services associated 
with re-approval by authorities having jurisdiction. 

E. Substitutions will not be considered when they are indicated or implied on Shop Drawing or 
Product Data submittals, without separate written request, or when acceptance will require 
revision to Contract Documents. 

PART 2 PRODUCTS – Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION 
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SECTION 01 70 00 

EXECUTION AND CLOSEOUT REQUIREMENTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Closeout procedures. 

B. Final cleaning. 

C. Starting of systems. 

D. Demonstration and instructions. 

E. Testing, adjusting and balancing. 

F. Protecting installed construction. 

G. Project record documents. 

H. Operation and maintenance data. 

I. Data for materials and finishes. 

J. Data for equipment and systems. 

K. Spare parts and maintenance products. 

L. Product warranties and product bonds. 

M. Maintenance service. 

1.2 CLOSEOUT PROCEDURES 

A. Submit certification that the work is Substantially Complete and approved for occupancy by the 
Authority Having Jurisdiction. 

B. Submit to the Construction Manager a list of items remaining to be completed or corrected for 
final completion. Architect will utilize the Construction Manager’s list as the basis for the final 
Punch List. 

C. Architect will inspect the work and will prepare a list of items to be corrected or completed for final 
acceptance of the work. 

D. Submit written certification that Contract Documents have been reviewed, and that Work is 
complete in accordance with Contract Documents and ready for Architect/Engineer's final review. 
Architect will visit the site and will verify that all items have been properly completed and/or 
corrected. 
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E. Contractor shall reimburse the Owner for all re-inspection costs incurred as a result of 
Contractor’s failure to complete and/or correct all items identified by the Architect. Charges to the 
Contractor shall be made at such times and in such amounts as the Architect invoices the Owner 
under the rate schedule in effect at the time of service. Such charges to the Contractor will be 
deducted from the Contractor’s progress payment or final payment as applicable.  

F. Provide submittals to Architect/Engineer required by authorities having jurisdiction. 

G. Submit final Application for Payment identifying total adjusted Contract Sum, previous payments, 
and sum remaining due. 

H. Owner will occupy portions of buildings and sites as specified in Section 01 10 00 - Summary. 

1.3 FINAL CLEANING 

A. Execute final cleaning prior to final project assessment. 

B. 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. 

C. Remove waste and surplus materials, rubbish, and construction facilities from site. 

1.4 STARTING OF SYSTEMS 

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

B. Notify Architect/Engineer seven days prior to start-up of each item. 

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

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

E. Verify wiring and support components for equipment are complete and tested. 

F. Execute start-up under supervision of applicable Contractors' personnel in accordance with 
manufacturers' instructions. 

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

H. Submit a written report in accordance with Section 01 33 00 - Submittal Procedures that 
equipment or system has been properly installed and is functioning correctly. 

1.5 DEMONSTRATION AND INSTRUCTIONS 

A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to 
date of final inspection. 
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B. Demonstrate Project equipment and instructed by qualified manufacturer's representative who is 
knowledgeable about the Project. 

C. For equipment or systems requiring seasonal operation, perform demonstration for other season 
within six months. 

D. Utilize operation and maintenance manuals as basis for instruction. Review contents of manual 
with Owner's personnel in detail to explain all aspects of operation and maintenance. 

E. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, 
and shutdown of each item of equipment at agreed time, at equipment location. 

F. Prepare and insert additional data in operations and maintenance manuals when need for 
additional data becomes apparent during instruction. 

1.6 TESTING, ADJUSTING AND BALANCING 

A. Employ and pay for services of independent firm to perform testing, adjusting, and balancing as 
specified in individual specification sections. 

B. Submit report to Architect/Engineer indicating observations and results of tests and indicating 
compliance or non-compliance with requirements of Contract Documents. 

1.7 PROTECTING INSTALLED CONSTRUCTION 

A. Protect installed Work and provide special protection where specified in individual specification 
sections. 

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

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

D. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of 
heavy objects, by protecting with durable sheet materials. 

E. Prohibit traffic from landscaped areas. 

1.8 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. 
5. Reviewed Shop Drawings, Product Data, and Samples. 
6. Manufacturer's instruction for assembly, installation, and adjusting. 

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

C. Store record documents separate from documents used for construction. 
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D. Record information concurrent with construction progress, not less than weekly. 

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. Field changes of dimension and detail. 
2. Details not on original Contract drawings. 

G. Submit documents to Architect/Engineer with claim for final Application for Payment. 

1.9 OPERATION AND MAINTENANCE DATA 

A. Submit data bound in 8-1/2 x 11 inch (A4) text pages, three D side ring binders with durable 
plastic covers. 

B. Submit one copy of completed volumes 15 days prior to final inspection. Draft copy will be 
reviewed and returned, with Architect/Engineer comments. Revise content of document sets as 
required prior to final submission. 

C. Submit two sets of revised final volumes in final form with claim for Final Application for Payment. 

D. Prepare binder cover with printed title "OPERATION AND MAINTENANCE INSTRUCTIONS", 
title of project, and subject matter of binder when multiple binders are required. 

E. Internally subdivide binder contents with permanent page dividers, logically organized as 
described below; with tab titling clearly printed under reinforced laminated plastic tabs. 

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

G. Contents: Prepare Table of Contents for each volume, with each product or system description 
identified, typed on white paper, in three parts as follows: 
1. Part 1: Directory, listing names, addresses, and telephone numbers of Architect/Engineer, 

Contractor, Subcontractors, and major equipment suppliers. 
2. Part 2: Operation and maintenance instructions, arranged by system and subdivided by 

specification section. For each category, identify names, addresses, and telephone numbers 
of Subcontractors and suppliers. Identify the following: 
a. Significant design criteria. 
b. List of equipment. 
c. Parts list for each component. 
d. Operating instructions. 
e. Maintenance instructions for equipment and systems. 
f. Maintenance instructions for finishes, including recommended cleaning methods and 

materials, and special precautions identifying detrimental agents. 
3. Part 3: Project documents and certificates, including the following: 

a. Shop drawings and product data. 
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b. Certificates. 
c. Photocopies of warranties and bonds. 

1.10 DATA FOR MATERIALS AND FINISHES – Not used 

1.11 DATA FOR EQUIPMENT AND SYSTEMS 

A. Each Item of Equipment and Each System: Include description of unit or system, and component 
parts. Identify function, normal operating characteristics, and limiting conditions. Include 
performance curves, with engineering data and tests, and complete nomenclature and model 
number of replaceable parts. 

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

C. Include color coded wiring diagrams as installed. 

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

E. Maintenance Requirements: Include routine procedures and guide for preventative maintenance 
and troubleshooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, 
balancing, and checking instructions. 

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

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

H. Include sequence of operation by controls manufacturer. 

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

J. Include control diagrams by controls manufacturer as installed. 

K. Include Contractor's coordination drawings, with color coded piping diagrams as installed. 

L. Include charts of valve tag numbers, with location and function of each valve, keyed to flow and 
control diagrams. 

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

N. Include test and balancing reports as specified in Section 01 40 00 - Quality Requirements. 

O. Additional Requirements: As specified in individual product specification sections. 

P. Include listing in Table of Contents for design data, with tabbed dividers and space for insertion of 
data. 
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1.12 SPARE PARTS AND MAINTENANCE PRODUCTS – Not Used 

1.13 PRODUCT WARRANTIES AND PRODUCT BONDS 

A. Obtain warranties and bonds executed in duplicate by responsible subcontractors, suppliers, and 
manufacturers, within ten days after completion of applicable item of work. 

B. Execute and assemble transferable warranty documents and bonds from subcontractors, 
suppliers, and manufacturers. 

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

D. Co-execute submittals when required. 

E. Include Table of Contents and assemble in three D side ring binder with durable plastic cover. 

F. Submit prior to final Application for Payment. 

G. Time Of Submittals: 
1. For equipment or component parts of equipment put into service during construction with 

Owner's permission, submit documents within ten days after acceptance. 
2. Make other submittals within ten 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 ten days after acceptance, listing date of acceptance as beginning of warranty 
or bond period. 

1.14 MAINTENANCE SERVICE – Not Used 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION 
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SECTION 02 41 19 

SELECTIVE STRUCTURE DEMOLITION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Demolishing designated building equipment and fixtures. 
2. Demolishing designated construction. 
3. Cutting and alterations for completion of the Work. 
4. Removing designated items for reuse and Owner’s retention. 
5. Protecting items designated to remain. 
6. Removing demolished materials. 

1.2 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for submittals. 

B. Project Record Documents: Accurately record actual locations of capped utilities, concealed 
utilities discovered during demolition, and subsurface obstructions. 

1.3 QUALITY ASSURANCE 

A. Conform to applicable code for demolition work, dust control, and products requiring electrical 
disconnection and re-connection. 

B. Conform to applicable code for procedures when hazardous or contaminated materials are 
discovered. 

C. Obtain required permits from authorities having jurisdiction. 

1.4 SCHEDULING 

A. Section 01 30 00 - Administrative Requirements: Requirements for scheduling. 

B. Schedule Work to coincide with new construction. 

C. Cooperate with Owner in scheduling noisy operations and waste removal that may impact 
Owners operation in adjoining spaces. 

D. Coordinate utility and building service interruptions with Owner. 
1. Do not disable or disrupt building fire or life safety systems without three days prior written 

notice to Owner. 
2. Schedule tie-ins to existing systems to minimize disruption. 
3. Coordinate Work to ensure fire sprinklers, fire alarms, smoke detectors, emergency lighting, 

exit signs and other life safety systems remain in full operation in occupied areas. 
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1.5 PROJECT CONDITIONS 

A. Conduct demolition to minimize interference with adjacent occupied building areas. 

B. Cease operations immediately if structure appears to be in danger and notify Architect/Engineer. 
Do not resume operations until directed. 

PART 2 PRODUCTS - Not Used. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Notify affected utility companies before starting work and comply with their requirements. 

B. Mark location and termination of utilities. 

C. Erect, and maintain temporary barriers and security devices at locations required to maintain free 
and safe passage to and from the building, including warning signs and lights, and similar 
measures, for protection of the public, Owner, and existing improvements indicated to remain. 

D. Erect and maintain weatherproof closures for exterior openings. 

E. Erect and maintain temporary partitions to prevent spread of dust, odors, and noise to permit 
continued Owner occupancy. 

F. Prevent movement of structure; provide temporary bracing and shoring required to ensure safety 
of existing structure. 

G. Provide appropriate temporary signage including signage for exit or building egress. 

H. Do not close or obstruct building egress path. 

I. Do not disable or disrupt building fire or life safety systems without 3 days prior written notice to 
Owner. 

3.2 SALVAGE REQUIREMENTS 

A. Coordinate with Owner to identify building components and equipment required to be removed 
and delivered to Owner. 

B. Tag components and equipment Owner designates for salvage. 

C. Protect designated salvage items from demolition operations until items can be removed. 

D. Carefully remove building components and equipment indicated to be salvaged. 

E. Disassemble as required to permit removal from building. 

F. Package small and loose parts to avoid loss. 
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G. Mark equipment and packaged parts to permit identification and consolidation of components of 
each salvaged item. 

H. Prepare assembly instructions consistent with disassembled parts. Package assembly 
instructions in protective envelope and securely attach to each disassembled salvaged item. 

I. Deliver salvaged items to Owner. Obtain signed receipt from Owner. 

3.3 DEMOLITION 

A. Conduct demolition to minimize interference with adjacent occupied building areas. 

B. Maintain protected egress from and access to adjacent existing buildings at all times. 

C. Cease operations immediately when structure appears to be in danger and notify 
Architect/Engineer. 

D. Disconnect and remove designated utilities within demolition areas. 

E. Cap and identify abandoned utilities at termination points when utility is not completely removed. 
Annotate Record Drawings indicating location and type of service for capped utilities remaining 
after demolition. 

F. Demolish in orderly and careful manner. Protect existing improvements, supporting structural 
members and items designated to remain. 

G. Carefully remove building components indicated to be reused. 
1. Disassemble components as required to permit removal. 
2. Package small and loose parts to avoid loss. 
3. Mark components and packaged parts to permit reinstallation. 
4. Store components, protected from construction operations, until reinstalled. 

H. Remove demolished materials from site except where specifically noted otherwise. Do not burn or 
bury materials on site. 

I. Remove materials as Work progresses. Upon completion of Work, leave areas in clean condition. 

J. Remove temporary Work. 

END OF SECTION 
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SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes cast-in-place concrete for the following: 
1. Building slabs on grade. 

1.2 REFERENCES 

A. American Concrete Institute: 
1. ACI 301 - Specifications for Structural Concrete. 
2. ACI 305 - Hot Weather Concreting. 
3. ACI 306.1 - Standard Specification for Cold Weather Concreting. 
4. ACI 318 - Building Code Requirements for Structural Concrete. 

B. ASTM International: 
1. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in 

the Field. 
2. ASTM C33 - Standard Specification for Concrete Aggregates. 
3. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens. 
4. ASTM C42/C42M - Standard Test Method for Obtaining and Testing Drilled Cores and 

Sawed Beams of Concrete. 
5. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete. 
6. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic Cement Concrete. 
7. ASTM C172 - Standard Practice for Sampling Freshly Mixed Concrete. 
8. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Pressure Method. 
9. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete. 
10. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete. 
11. ASTM C595 – Standard Specifications for Blended Hydraulic Cements. 
12. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use as a Mineral Admixture in Concrete. 
13. ASTM C1017/C1017M - Standard Specification for Chemical Admixtures for Use in 

Producing Flowing Concrete. 
14. ASTM C1064/C1064M - Standard Test Method for Temperature of Freshly Mixed Hydraulic-

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

(Nonshrink). 
16. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete 

Paving and Structural Construction (Nonextruding and Resilient Bituminous Types). 
17. ASTM E1643 - Standard Practice for Installation of Water Vapor Retarders Used in Contact 

with Earth or Granular Fill under Concrete Slabs. 
18. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact 

with Soil or Granular Fill under Concrete Slabs. 
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1.3 SUBMITTALS 

A. Design Data: 
1. Submit concrete mix design for each concrete strength. Submit separate mix designs when 

admixtures are required for the following: 
a. Hot and cold weather concrete work. 
b. Air entrained concrete work. 

2. Identify mix ingredients and proportions, including admixtures. 

B. Product Data: Submit data on concrete admixtures, accessories. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with ACI 301 and ACI 318. 

B. Conform to ACI 305 when concreting during hot weather. 

C. Conform to ACI 306.1 when concreting during cold weather. 

D. Acquire cement and aggregate from one source for Work. 

1.5 ENVIRONMENTAL REQUIREMENTS 

A. Maintain concrete temperature after installation at minimum 50 degrees F for minimum 7 days. 

1.6 COORDINATION 

A. Coordinate placement of joint devices with erection of concrete formwork and placement of form 
accessories. 

PART 2 PRODUCTS 

2.1 CONCRETE MATERIALS 

A. Cement: ASTM C595, Type IL. 

B. Normal Weight Aggregates: ASTM C33. 
1. Fine aggregate: size 2NS; clean, sharp, natural sand free from loam, clay lumps, or other 

deleterious substances. 
2. Coarse Aggregate Maximum Size: In accordance with ACI 318. 
3. Aggregate shall be clean, uncoated, crushed stone, processed from natural rock or stone 

containing no clay, mud, loam, of foreign matter. 

C. Water: ACI 318; potable. 

2.2 ACCESSORIES 

A. Bonding Agent: Three component, pre-proportioned, water based epoxy modified Portland 
cement bonding agent. 
1. Manufacturers: 
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a. Euclid Chemical Company Model Duralprep AC. 
b. Or equal. 

2.3 ADMIXTURES 

A. Air Entrainment: ASTM C260. 

B. Chemical: ASTM C494/C494M. 

C. Fly Ash and Calcined Pozzolan: ASTM C618 Class F. 

D. Plasticizing: ASTM C1017/C1017M. 

2.4 CONCRETE MIX 

A. Select proportions for concrete in accordance with ACI 318 trial mixtures, field experience, or 
both. 

B. Concrete TYPE A: 

Material and Property Measurement 

Compressive Strength (28 day)  3,500 psi 

Cement Content (minimum)  517 pounds/cu yd 

Aggregate Type Normal weight 

Water-Cement Ratio (maximum) .45 by weight 

Air Content Non-air entrained 

Fly Ash Content:  20 percent of cementitious materials by weight, 
maximum 

Slump  4 inches plus or minus 1 inch 

C.  Admixtures: Include admixture types and quantities indicated in concrete mix designs only when 
approved by Architect. 

1. Do not use calcium chloride nor admixtures containing calcium chloride. 

D. Average Compressive Strength Reduction: Not permitted. 

E. Ready Mixed Concrete: Mix and deliver concrete in accordance with ASTM C94/C94M. 
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PART 3 EXECUTION 

3.1 PREPARATION – CONCRETE PLACEMENT 

A. Prepare previously placed concrete by cleaning with steel brush and applying bonding agent. 
Remove laitance, coatings, and unsound materials. 

B. Remove debris from concrete substrates. 

C. Remove water from areas receiving concrete before concrete is placed. 

3.2 PLACING CONCRETE 

A. Place concrete in accordance with ACI 318. 

B. Deposit concrete at final position. Prevent segregation of mix. 

C. Consolidate concrete. 

D. Screed floors and slabs on grade level, maintaining surface flatness of Ff of 20. 

3.3 CONCRETE FINISHING 

A. Finish concrete floor surfaces in accordance with ACI 301 and ACI 302.1. 

B. Steel trowel floor surfaces to be left exposed. 

3.4 CURING AND PROTECTION 

A. Maintain concrete with minimal moisture loss at relatively constant temperature for period 
necessary for hydration of cement and hardening of concrete. 

3.5 DEFECTIVE CONCRETE 

A. Defective Concrete: Concrete not conforming to required lines, details, dimensions, tolerances or 
specified requirements. 

B. Repair or replacement of defective concrete will be determined by Architect. 

C. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction of 
Architect for each individual area. 

END OF SECTION 
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SECTION 04 20 00 

UNIT MASONRY 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes concrete masonry units, reinforcing, masonry mortar and grout. 

1.2 REFERENCES 

A. American Concrete Institute: 
1. ACI 530 - Building Code Requirements for Masonry Structures. 
2. ACI 530.1 - Specifications for Masonry Structures. 

B. ASTM International: 
1. ASTM A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for 

Concrete Reinforcement. 
2. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units. 
3. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials. 

1.3 PERFORMANCE REQUIREMENTS 

A. Concrete Masonry Compressive Strength (f'm): 1,500 psi; determined by unit strength method. 
1. Concrete Masonry Units: 1,900 psi minimum net area compressive strength. 

1.4 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal requirements. 

B. Product Data: 
1. Submit data for masonry units. 
2. Submit data for premix mortar and grout. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with ACI 530 Building Code Requirements for Masonry Structures 
and ACI 530.1 Specification for Masonry Structures. 

1.6 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three years 
documented experience. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 60 00 - Product Requirements. 

B. Cold Weather Requirements: In accordance with ACI 530.1 when ambient temperature or 
temperature of masonry units is less than 40 degrees F. 



JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 

 
Anthony Esson, Architect Unit Masonry 04 20 00 - 2 

C. Hot Weather Requirements: In accordance with ACI 530.1 when ambient temperature is greater 
than 100 degrees F or ambient temperature is greater than 90 degrees F with wind velocity 
greater than 8 mph. 

PART 2 PRODUCTS 

2.1 COMPONENTS 

A. Hollow Concrete Masonry Units (CMU) for Above Grade Applications: ASTM C90; medium 
weight. 
1. Concrete Masonry Unit Shape: Furnish special units for jambs (bullnosed). 

2.2 ACCESSORIES 

A. Wall Ties: Corrugated wall ties with hole for anchoring into existing masonry; hot-dip galvanized. 

2.3 MORTAR 

A. Pre-packaged Mortar Mixes: ASTM C387/387M; as manufactured by Spec Mix or equal. Mix and 
install pre-packaged mortar and grout mixes in accordance with manufactures instructions. 

B. Mortar Mixes: 
1. Mortar For Structural Masonry and Masonry in contact with earth: ASTM C270, Type M  

using Property specification. 

C. Mortar Mixing: 
1. Thoroughly mix mortar ingredients in accordance with ASTM C270 in quantities needed for 

immediate use. 
2. Achieve uniformly damp sand immediately before mixing process. 
3. Re-temper only within two hours of mixing. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: coordination and project conditions. 

B. Verify field conditions are acceptable and are ready to receive work. 

C. Verify items provided by other sections of work are properly sized and located. 

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

3.2 PREPARATION 

A. Direct and coordinate placement of metal anchors supplied to other sections. 

B. Furnish temporary bracing during installation of masonry work. Maintain in place until building 
structure provides permanent support. 
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3.3 INSTALLATION 

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

B. Maintain masonry courses to uniform dimension. Form bed and head joints of uniform thickness. 

C. Coursing of Concrete Masonry Units: 
1. Bond: Running. 
2. Coursing: One unit and one mortar joint to equal 8 inches (match existing). 
3. Mortar Joints: Concave. 

D. Placing And Bonding: 
1. Lay hollow masonry units with face shell bedding on head and bed joints. 
2. Anchor new masonry to existing masonry with corrugated wall ties at 16” o.c. vertically. 
3. Buttering corners of joints or excessive furrowing of mortar joints are not permitted. 
4. Remove excess mortar as work progresses. 
5. Do not shift or tap masonry units after mortar has achieved initial set. Where adjustment is 

required, remove mortar and replace. 
6. Perform job site cutting of masonry units with proper tools to assure straight, clean, 

unchipped edges. Prevent broken masonry unit corners or edges. 

3.4 ERECTION TOLERANCES 

A. Section 01 40 00 - Quality Requirements: Tolerances. 

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

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

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

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

F. Maximum Variation of Joint Thickness: 1/8 inch in 3 ft. 

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

3.5 CLEANING 

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning. 

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

C. Replace defective mortar. Match adjacent work. 

D. Clean soiled surfaces with cleaning solution. 

E. Use non-metallic tools in cleaning operations. 
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3.6 PROTECTION OF FINISHED WORK 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting finished 
Work. 

B. Protect exposed external corners subject to damage. 

C. Protect base of walls and adjacent surfaces from mud and mortar splatter. 

D. Protect masonry and other items built into masonry walls from mortar droppings and staining 
caused by mortar. 

END OF SECTION 
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SECTION 05 12 00 

STRUCTURAL STEEL FRAMING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Structural shapes. 
2. Hollow structural sections. 
3. Structural plates and bars. 
4. Bolts, connectors, and anchors. 
5. Grout. 

1.2 REFERENCE STANDARDS 

A. American Institute of Steel Construction: 
1. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges. 
2. AISC 341 - Seismic Provisions for Structural Steel Buildings. 
3. AISC 360 - Specification for Structural Steel Buildings. 

B. ASTM International: 
1. ASTM A6 – Standard Specifications for General Requirements for Rolled Structural Steel 

Bars, Plates, Shapes, and Sheet Piling. 
2. ASTM A36/A36M - Standard Specification for Carbon Structural Steel. 
3. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-

Coated, Welded and Seamless. 
4. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished. 
5. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 

and Steel Products. 
6. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile 

Strength. 
7. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi 

Minimum Tensile Strength. 
8. ASTM A490 - Standard Specification for Structural Bolts, Alloy Steel, Heat Treated, 150 ksi 

Minimum Tensile Strength. 
9. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless 

Carbon Steel Structural Tubing in Rounds and Shapes. 
10. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts. 
11. ASTM A992/A992M - Standard Specification for Structural Steel Shapes. 
12. ASTM E164 - Standard Practice for Ultrasonic Contact Examination of Weldments. 
13. ASTM F436 - Standard Specification for Hardened Steel Washers. 
14. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield 

Strength. 
15. ASTM F2329 - Standard Specification for Zinc Coating, Hot-Dip, Requirements for 

Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special Threaded 
Fasteners. 

C. American Welding Society: 
1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination. 
2. AWS D1.1 - Structural Welding Code - Steel. 
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D. Research Council on Structural Connections: 
1. RCSC - Specification for Structural Joints Using ASTM A325 or ASTM A490 Bolts. 

E. SSPC: The Society for Protective Coatings: 
1. SSPC - Steel Structures Painting Manual. 
2. SSPC Paint 15 - Steel Joist Shop Paint. 
3. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic). 
4. SSPC SP 3 - Power Tool Cleaning. 

1.3 COORDINATION 

A. Coordinate work with the following: 
1. Section 05 21 00 and 05 31 23 for framed openings other than structural steel. 
2. Section 05 50 00 for miscellaneous steel supports other than structural steel. 

1.4 SUBMITTALS 

A. Shop Drawings: Submit shop drawings: 
1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments, 

and bolts. 
2. Connections. Connections not detailed. 
3. Cambers and loads. 
4. Indicate welded connections with AWS A2.4 welding symbols. Indicate net weld lengths. 

B. Manufacturer's Mill Certificate: Certify products meet or exceed specified requirements. 

C. Mill Test Reports: Submit indicating structural strength, destructive and non-destructive test 
analysis. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with the following: 
1. Structural Steel:  AISC 303, AISC 341 and AISC 360. 
2. Architecturally Exposed Structural Steel: AISC 303, Section 10. 
3. High Strength Bolted Connections:  RCSC Specification for Structural Joints Using ASTM 

A325 or A490 Bolts. 

1.6 QUALIFICATIONS 

A. Qualifications for Welding Work: Welders and Welding Procedures: AWS D1.1 qualified within 
previous 12 months. 

PART 2 PRODUCTS 

2.1 STRUCTURAL STEEL 

A. Structural W-Shapes: ASTM A992/A992M. 

B. Structural M-Shapes: ASTM A36/A36M. 

C. Structural S-Shapes: ASTM A36/A36M. 
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D. Structural T-Shapes: Cut from structural W-shapes, M-shapes, or S-shapes. 

E. Channels and Angles: ASTM A36/A36M. 

F. Round and Rectangular Hollow Structural Sections: ASTM A500/A500M, Grade B. 

G. Structural Pipe: ASTM A53/A53M, Grade B. 

H. Structural Plates and Bars: ASTM A36/A36M. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. Bolts: Heavy hex, structural type. 
1. High Strength: ASTM A325; Type 1, plain or hot dipped galvanized where exposed to 

weather. 
2. Allot Steel: ASTM A490 ; Type 1, plain. 

B. Nuts: ASTM A563 Grade; heavy hex type. 
1. Finish: Plain or hot dipped galvanized where exposed to weather. 

C. Washers: ASTM F436; Type 1, circular. Furnish clipped washers where space limitations require. 
1. Finish: Plain or hot dipped galvanized where exposed to weather. 

D. Threaded Rods: ASTM A307; Grade A. 
1. Finish: Unfinished or hot dipped galvanized where exposed to weather. 

E. Shear Connectors: ASTM A108; Grade 1010, headed, unfinished and in accordance with AWS 
D1.1; Type B. 

2.3 WELDING MATERIALS 

A. Welding Materials: AWS D1.1; type required for materials being welded. 

2.4 FABRICATION 

A. Continuously seal joined members by continuous welds unless indicated otehrwise. Grind 
exposed welds smooth. 

B. Fabricate connections for bolt, nut, and washer connectors. 

C. Develop required camber for members. 

2.5 FINISHES 

A. Prepare structural component surfaces in accordance with SSPC SP 3. 

B. Shop prime structural steel members. Do not prime surfaces that will be field welded, in contact 
with concrete, or high strength bolted. 
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2.6 ACCESSORIES 

A. Grout: Non-shrink type, pre-mixed compound consisting of non-metallic aggregate, cement, water 
reducing and plasticizing additives, capable of developing minimum compressive strength of 
7,000 psi at 28 days. 

B. Shop Primer: SSPC Paint 15, Type 1, red oxide. 

C. Touch-Up Primer: Match shop primer. 

D. Touch-Up Primer for Galvanized Surfaces: SSPC Paint 20 Type I Inorganic. 

E. Anchoring Adhesive: Hilti HIT-RE 100 epoxy Anchor, or equal. 

2.7 SOURCE QUALITY CONTROL 

A. Shop test bolted and welded connections as specified for field quality control tests. 

B. When fabricator is approved by authority having jurisdiction, submit certificate of compliance 
indicating Work performed at fabricator's facility conforms to Contract Documents. 
1. Specified shop tests are not required for Work performed by approved fabricator. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify bearing surfaces are at correct elevation. 

B. Verify anchors rods are set in correct locations and arrangements with correct exposure for steel 
attachment. 

3.2 PREPARATION 

A. Furnish templates for installation of anchor rods and embedments in concrete and masonry work. 

3.3 ERECTION 

A. Allow for erection loads, and for sufficient temporary bracing to maintain structure safe, plumb, 
and in alignment until completion of erection and installation of permanent bracing. 

B. Field weld components indicated on shop drawings. 

C. Field connect members with threaded fasteners; torque to required resistance. 

D. Do not field cut or alter structural members without approval of Architect/Engineer. 

E. After erection, touch up welds and abrasions to match shop finishes. 

3.4 GROUT INSTALLATION 

A. Shim bearing plates and equipment supports to proper elevation, snug tighten anchor bolts. 
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B. Fill void under bearing surface with grout. Install and pack grout to remove air pockets. 

C. Moist cure grout. 

D. Remove forms after grout is set. Trim grout edges to from smooth surface, splayed 45 degrees. 

E. Tighten anchor bolts after grout has cured for a minimum of 3 days. 

3.5 TOLERANCES 

A. Maximum variation for individual pieces from plumb, level, and alignment shall not exceed 1/500 
of the axial length of the piece (non-cumulative). 

B. Overall Length: 
1. Members with both ends milled for contact bearing: +/- 1/32 inch. 
2. Members without ends milled for contact bearing which are framed to other members: 

a. Members 30 feet or less in length: +/- 1/16 inch. 
b. Members over 30 feet in length: +/- 1/8 inch. 

C. Straightness: Structural members may vary from straightness within the tolerances allowed for 
wide flange shapes by ASTM Specification A6, except that the tolerance on deviation from 
straightness of compression members is 1/1,000 of the axial length between points which are to 
be laterally supported. 

3.6 FIELD QUALITY CONTROL 

A. Bolted Connections: Inspect in accordance with AISC 303. 
1. Visually inspect all bolted connections. 

B. Welding: Inspect welds in accordance with AWS D1.1. 
1. Certify welders and conduct inspections and tests as required. Record types and locations of 

defects found in work. Record work required and performed to correct deficiencies. 
2. Visually inspect all welds. 

C. Correct defective bolted connections and welds. 

END OF SECTION 
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SECTION 07 84 00 

FIRESTOPPING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Firestopping through-penetrations of fire rated assemblies. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials. 
2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials. 
3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops. 
4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems. 

B. Intertek Testing Services (Warnock Hersey Listed): 
1. WH - Certification Listings. 

C. Underwriters Laboratories Inc.: 
1. UL 263 - Fire Tests of Building Construction and Materials. 
2. UL 1479 - Fire Tests of Through-Penetration Firestops. 
3. UL 2079 - Tests for Fire Resistance of Building Joint Systems. 
4. UL - Fire Resistance Directory. 

1.3 DEFINITIONS 

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or assembly 
placed in spaces between and penetrations through building materials to arrest movement of fire, 
smoke, heat, and hot gases through fire rated construction. 

1.4 PERFORMANCE REQUIREMENTS 

A. Conform to applicable code for fire resistance ratings and surface burning characteristics. 

B. Provide certificate of compliance from authority having jurisdiction indicating approval of materials 
used. 

1.5 SUBMITTALS 

A. Product Data: Submit data on product characteristics, performance and limitation criteria. 

B. Schedule: Submit schedule of opening locations and sizes, penetrating items, and required listed 
design numbers to seal openings to maintain fire resistance rating of adjacent assembly. 

C. Manufacturer's Installation Instructions: Submit preparation and installation instructions. 
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D. Manufacturer's Certificate: Certify products meet or exceed applicable code requirements. 

E. Engineering Judgements: For conditions not covered by UL or WH listed designs, submit 
judgements by licensed professional engineer suitable for presentation to authority having 
jurisdiction for acceptance as meeting code fire protection requirements. 

1.6 QUALITY ASSURANCE 

A. Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814 with 0.10 
inch water gage minimum positive pressure differential to achieve fire F-Ratings and temperature 
T-Ratings as indicated on Drawings, but not less than 1-hour. 
1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-hour. 
2. Floor and Roof Penetrations: Fire F-Ratings and temperature T-Ratings as indicated on 

Drawings, but not less than 1-hour. 
a. Floor Penetrations Within Wall Cavities: T-Rating is not required. 

B. Through Penetration Firestopping of Non-Fire Rated Floor and Roof Assemblies: Materials to 
resist free passage of flame and products of combustion. 
1. Noncombustible Penetrating Items: Noncombustible materials for penetrating items 

connecting maximum of three stories. 
2. Penetrating Items: Materials approved by authorities having jurisdiction for penetrating items 

connecting maximum of two stories. 

C. Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: ASTM E1966 or UL 2079 to 
achieve fire resistant rating as indicated on Drawings for assembly in which joint is installed. 
1. Smoke Barrier Joints Air Leakage: Maximum 5 cfm per foot at 0.30 inches water gage 

pressure differential 

D. Surface Burning Characteristics: Maximum 25/450 flame spread/smoke developed index when 
tested in accordance with ASTM E84. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

B. Applicator: Company specializing in performing Work of this section with minimum three years 
documented experience. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply materials when temperature of substrate material and ambient air is below 60 
degrees F. 

B. Maintain this minimum temperature before, during, and for minimum 3 days after installation of 
materials. 

C. Provide ventilation in areas to receive solvent cured materials. 
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PART 2 PRODUCTS 

2.1 FIRESTOPPING 

A. Manufacturers: 
1. A/D Fire Protection Systems, Inc. 
2. Hilti Corp. 
3. 3M Fire Protection Products 
4. Nelson Firestop Products 
5. Specified Technologies 
6. United States Gypsum Co. 
7. Substitutions: Or equal 

B. Product Description: Different types of products by multiple manufacturers are acceptable as 
required to meet specified system description and performance requirements; provide only one 
type for each similar application. 
1. Silicone Firestopping Elastomeric Firestopping: Single component silicone elastomeric 

compound and compatible silicone sealant. 
2. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing insulation with 

silicone elastomer for smoke stopping. 
3. Mechanical Firestopping Device with Fillers: Mechanical device with incombustible fillers and 

silicone elastomer, covered with sheet stainless steel jacket, joined with collars, penetration 
sealed with flanged stops. 

4. Intumescent Firestopping: Intumescent putty compound which expands on exposure to 
surface heat gain. 

5. Firestop Pillows: Formed mineral fiber pillows. 

2.2 ACCESSORIES 

A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces and 
suitable for required fire ratings. 

B. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and other 
devices required to position and retain materials in place. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify openings are ready to receive firestopping. 

3.2 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting bond of 
firestopping material. 

B. Remove incompatible materials affecting bond. 

C. Install damming materials to arrest liquid material leakage. 
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3.3 APPLICATION 

A. Install material at fire rated construction perimeters and openings containing penetrating sleeves, 
piping, ductwork, conduit and other items, requiring firestopping. 

B. Apply primer where recommended by manufacturer for type of firestopping material and substrate 
involved, and as required for compliance with required fire ratings. 

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke rating. 

D. Compress fibered material to maximum 40 percent of its uncompressed size. 

E. Remove dam material after firestopping material has cured. 

3.4 CLEANING 

A. Clean adjacent surfaces of firestopping materials. 

3.5 PROTECTION OF INSTALLED CONSTRUCTION 

A. Protect adjacent surfaces from damage by material installation. 

END OF SECTION 
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SECTION 07 90 00 

JOINT PROTECTION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes sealants, joint backing and accessories. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM C834 - Standard Specification for Latex Sealants. 
2. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications. 
3. ASTM C920 - Standard Specification for Elastomeric Joint Sealants. 
4. ASTM C1193 - Standard Guide for Use of Joint Sealants. 
5. ASTM D1056 - Standard Specification for Flexible Cellular Materials-Sponge or Expanded 

Rubber. 
6. ASTM D1667 - Standard Specification for Flexible Cellular Materials-Vinyl Chloride Polymers 

and Copolymers (Closed-Cell Foam). 
7. ASTM D2628 - Standard Specification for Preformed Polychloroprene Elastomeric Joint 

Seals for Concrete Pavements. 

1.3 SUBMITTALS 

A. Products Data: Submit data indicating sealant chemical characteristics, performance criteria, 
substrate preparation, limitations, and color availability. 

B. Samples: Submit two samples illustrating sealant colors for selection. 

C. Manufacturer's Installation Instructions: Submit special procedures, surface preparation, and 
perimeter conditions requiring special attention. 

D. Warranty: Include coverage for installed sealants and accessories failing to achieve watertight 
seal, exhibit loss of adhesion or cohesion, and sealants which do not cure. 

1.4 QUALITY ASSURANCE 

A. Perform work in accordance with specified Reference Standards. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

B. Applicator: Company specializing in performing Work of this section with minimum three years 
documented experience. 
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1.6 ENVIRONMENTAL REQUIREMENTS 

A. Maintain temperature and humidity recommended by sealant manufacturer during and after 
installation. 

1.7 COORDINATION 

A. Coordinate Work with sections referencing this section. 

PART 2 PRODUCTS 

2.1 JOINT SEALERS 

A. Manufacturers: 
1. Dow Corning Corp. 
2. Pecora Corp.. 
3. Sika Corp.. 
4. Tremco Sealants & Waterproofing. 
5. Substitutions: Or equal. 

2.2 SEALANT PRODUCTS: 

A. Sealant S1 - High Performance General Purpose Exterior Sealant: Polyurethane; ASTM C920, 
Type S, Grade NS, Class 50, Uses NT, T, M, A, O, and I; single-component. 
1. Acceptable Products: 

a. Dymonic 100 manufactured by Tremco. 
b. Sikaflex-150 LM manufactured by Sika Corp. 
c. Dynatrol 1-XL Hybrid by Pecora Corporation. 

2. Color: Standard colors matching finished surfaces. 

B. Sealant S2 - General Purpose Interior Sealant: Acrylic emulsion latex; ASTM C834, single 
component, paintable. 
1. Acceptable Products: 

a. TremFlex 834 manufactured by Tremco. 
b. Pecora AC-20 + Silcone manufactured by Pecora Corp. 

2. Color: Standard colors matching finished surfaces. 
3. Applications: joints between door frames and wall surfaces, and other interior joints for which 

no other type of sealant is indicated. 

2.3 ACCESSORIES 

A. Primer: Non-staining type, recommended by sealant manufacturer to suit application. 

B. Joint Cleaner: Non-corrosive and non-staining type, recommended by sealant manufacturer; 
compatible with joint forming materials. 

C. Joint Backing: Round foam rod compatible with sealant; ASTM D1056, sponge or expanded 
rubber; oversized 30 to 50 percent larger than joint width. 
1. Type: Everlastic manufactured by Williams Products, Inc. or equal. 

D. Bond Breaker: Pressure sensitive tape recommended by sealant manufacturer to suit application. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify substrate surfaces and joint openings are ready to receive work. 

B. Verify joint backing and release tapes are compatible with sealant. 

3.2 PREPARATION 

A. Remove loose materials and foreign matter impairing adhesion of sealant. 

B. Clean and prime joints. 

C. Perform preparation in accordance with ASTM C1193 and Manufacturer’s instructions. 

D. Protect elements surrounding Work of this section from damage or disfiguration. 

3.3 INSTALLATION 

A. Perform installation in accordance with ASTM C1193 and Manufacturer’s instructions. 

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

C. Install bond breaker where joint backing is not used. 

D. Install sealant free of air pockets, foreign embedded matter, ridges, and sags. 

E. Apply sealant within recommended application temperature ranges. Consult manufacturer when 
sealant cannot be applied within these temperature ranges. 

F. Tool joints concave. 

3.4 CLEANING 

A. Clean adjacent soiled surfaces. 

3.5 PROTECTION OF INSTALLED CONSTRUCTION 

A. Protect sealants until cured. 



  JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 

 
Anthony Esson, Architect Joint Protection 07 90 00 - 4 

3.6 SCHEDULE 

A. Exterior Joints: Type S1. 

B. Interior Joints: Type S2. 

END OF SECTION 
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SECTION 08 17 43 

INTEGRATED COMPOSITE DOOR OPENING ASSEMBLIES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes: 
1. FRP flush doors with aluminum frames.  Doors and frames shall be fitted with factory applied 

weatherstripping and hardware as specified herein. 

A. Related Sections: 
1. Section 08 71 00 – Door Hardware. 

1.2 REFERENCES 

A. AAMA: 
1. AAMA/NWWDA 101/I.S. 2 - Aluminum, Vinyl (PVC) and Wood Windows and Glass Doors. 
2. AAMA 920-11 – Specification for Operating Cycle Performance of Side-Hinged Exterior Door 

Systems. 
3. AAMA 1304-02 - Voluntary Specification for Forced Entry Resistance of Side-Hinged Door 

Systems. 
4. AAMA 1503 – Voluntary Test Method for Thermal Transmittance and Condensation 

Resistance of Windows, Doors and Glazed Wall Sections. 

B. American National Standards Institute: 
1. ANSI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel 

Doors and Hardware Reinforcings. 

C. ASTM International: 
1. ASTM B117 - Operating Salt Spray (Fog) Apparatus. 
2. ASTM B 209 - Aluminum and Aluminum-Alloy Sheet and Plate. 
3. ASTM B 221 - Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes. 
4. ASTM C1363 – Standard Test Method for Thermal Performance of Building Materials and 

Envelope Assemblies by Means of Hot Box Apparatus. 
5. ASTM D256 – Standard Test Method for Determining the Izod Pendulum Impact Resistance 

of Plastics. 
6. ASTM D543 - Evaluating the Resistance of Plastics to Chemical Reagents. 
7. ASTM D570 – Standard Test Method for Water Absorption of Plastics. 
8. ASTM D638 - Tensile Properties of Plastics. 
9. ASTM D790 - Flexural Properties of Unreinforced and Reinforced Plastics and Electrical 

Insulating Materials. 
10. ASTM D1308 - Effect of Household Chemicals on Clear and Pigmented Organic Finishes. 
11. ASTM D1621 - Compressive Properties of Rigid Cellular Plastics. 
12. ASTM D1623 - Tensile and Tensile Adhesion Properties of Rigid Cellular Plastics. 
13. ASTM D1667 - Flexible Cellular Materials - Vinyl Chloride Polymers and Copolymers 

(Closed-Cell Form). 
14. ASTM D1761-06 – Standard Test Methods for Mechanical Fasteners in Wood. 
15. ASTM D 2000 - Classification System for Rubber Products in Automotive Applications.  
16. ASTM D 2126 - Response of Rigid Cellular Plastics to Thermal and Humid Aging. 
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17. ASTM D2583 – Standard Test Method of Indention Hardness of Rigid Plastics by Means of 
Barcol Impressor. 

18. ASTM D3029 – Test Methods for Impact Resistance of Flat Rigid Plastic Specimens by 
Means of a Falling Weight. 

19. ASTM D5420 - Standard Test Method for Impact Resistance of Flat, Rigid Plastic Specimen 
by Means of a Striker Impacted by a Falling Weight (Gardner Impact). 

20. ASTM D6670-01 - Standard Practice for Full-Scale Chamber Determination of Volatile 
Organic Emissions from Indoor Materials/Products. 

21. ASTM E84 – Standard Test Method for Surface Burning Characteristics of Building 
Materials. 

22. ASTM E90 - Laboratory Measurement of Airborne Sound Transmission Loss of Building 
Partitions. 

23. ASTM E283 - Determining the Rate of Air Leakage through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure Differences Across the Specimen. 

24. ASTM E330 - Structural Performance of Exterior Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference. 

25. ASTM E331 - Water Penetration of Exterior Windows, Skylights, Doors, and Curtain Walls 
by Uniform Static Air Pressure Difference. 

26. ASTM E1886 - Standard Test Method for Performance of Exterior Windows, Curtain Walls, 
Doors, and Impact Protective Systems Impacted by Missile(s) and Exposed to Cyclic 
Pressure Differentials. 

27. ASTM E1996 – Standard Specification for Performance of Exterior Windows, Curtain Walls, 
Doors, and Impact Protective Systems Impacted by Windborne Debris in Hurricanes. 

28. ASTM F476 - Security of Swinging Door Assemblies. 
29. ASTM F1642-04 – Standard Test Method for Glazing Systems Subject to Air blast Loading. 

D. Florida Building Code 
1. SFBC PA 201 - Impact Test Procedures. 
2. SFBC PA 203 - Criteria for Testing Products Subject to Cyclic Wind Pressure Loading. 
3. SFBC 3603.2 (b)(5) - Forced Entry Resistance Test. 

E. National Fire Protection Association: 
1. NFPA 80 - Standard for Fire Doors, Fire Windows. 
2. NFPA 105 - Standard for the Installation of Smoke Door Assemblies and other Opening 

Protectives. 
3. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies. 

F. National Wood Window and Door Association 
1. NWWDA T.M. 7-90 – Cycle Slam Test Method 

G. Underwriters Laboratories Inc.: 
1. UL 10B – Standard for Fire Tests of Door Assemblies. 
2. UL 10C - Positive Pressure Fire Tests of Door Assemblies. 
3. UL 1784 - Air Leakage Tests of Door Assemblies. 

H. DHI - Door Hardware Institute:  The Installation of Commercial Steel Doors and Steel Frames, 
Insulated Steel Doors in Wood Frames and Builder's Hardware. 

1.3 DESIGN REQUIREMENTS 

A. Provide door and frame assemblies that have been designed and fabricated to comply with 
requirements for system performance characteristics listed below, as demonstrated by testing 
manufacturer’s corresponding standard systems. 

https://standardscatalog.ul.com/standards/en/standard_10B_10
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B. Thermal Movement:  Design storefront systems to provide for expansion and contraction of 
component materials. 

1.4 PERFORMANCE REQUIREMENTS – FRP DOORS 

A. Air Infiltration:  For a single door 3’-0” x 7’-0”, test specimen shall be tested in accordance with 
ASTM E283 at pressure differential of 6.27 psf.  Door shall not exceed 0.58 cfm/ft2. 

B. Water Resistance:  For a single door 3’-0” x 7’-0”, test specimen shall be tested in accordance 
with ASTM E331 at pressure differential of 7.50 psf.  Door shall not have water leakage. 

C. Indoor air quality testing per ASTM D6670-01:  GREENGUARD Environmental Institute Certified 
including GREENGUARD for Children and Schools Certification. 

D. Hurricane Test Standards, Single Door: 
1. Uniform Static Load, ASTM E 330:  Plus or minus 195 pounds per square foot. 
2. Forced Entry Test, 300 Pound Load Applied, SFBC 3603.2 (b)(5): Passed. 
3. Cyclic Load Test, SFBC PA 203:  Plus or minus 53 pounds per square foot. 
4. Large Missile Impact Test, SFBC PA 201: Passed. 

E. Hurricane Test Standards, Pair of Doors with single point latching: 
1. Uniform Static Load, ASTM E 330:  Plus or minus 112.5 pounds per square foot. 
2. Forced Entry Test, 300 Pound Load Applied, AAMA 1304: Passed. 
3. Cyclic Load Test, ASTM E1886:  Plus or minus 75 pounds per square foot. 
4. Large Missile Impact Test, ASTM E1886: Passed. 

F. Blast Test, Doors and Frames, ASTM F1642-04, 6 psi / 41 psi-msec: Minimal Hazard. 

G. Swinging Door Cycle Test, Doors and Frames, ANSI A250.4:  Minimum of 25,000,000 cycles. 

H. Cycle Slam Test Method, NWWDA T.M. 7-90:  Minimum 5,000,000 Cycles. 

I. Swinging Security Door Assembly, Doors and Frames, ASTM F476: Grade 40. 

J. Salt Spray, Exterior Doors and Frames, ASTM B117:  Minimum of 500 hours. 

K. Sound Transmission, Exterior Doors, STC, ASTM E90:  Minimum of 26. 

L. Thermal Transmission, Exterior Doors, U-Value, AAMA 1503-98:  Maximum of 0.29 BTU/hr x sf x 
degrees F.  Minimum of 55 CRF value. 

M. Surface Burning Characteristics, FRP Doors and Panels, ASTM E84: 
1. Flame Spread:  Maximum of 200, Class C. 
2. Smoke Developed:  Maximum of 450, Class C. 

N. Surface Burning Characteristics, Class A Option On Interior Faces of FRP Exterior Panels and 
Both Faces of FRP Interior Panels, ASTM E84: 
1. Flame Spread:  Maximum of 25. 
2. Smoke Developed:  Maximum of 450. 

O. Impact Strength, FRP Doors and Panels, Nominal Value, ASTM D256:  14.0 foot-pounds per inch 
of notch. 
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P. Tensile Strength, FRP Doors and Panels, Nominal Value, ASTM D638: 12,000 psi. 

Q. Flexural Strength, FRP Doors and Panels, Nominal Value, ASTM D790: 21,000 psi. 

R. Water Absorption, FRP Doors and Panels, Nominal Value, ASTM D570:  0.20 percent after 24 
hours. 

S. Indentation Hardness, FRP Doors and Panels, Nominal Value, ASTM D2583: 55. 

T. Gardner Impact Strength, FRP Doors and Panels, Nominal Value, ASTM D5420: 120 in-lb. 

U. Abrasion Resistance, Face Sheet, Taber Abrasion Test, 25 Cycles at 1,000 Gram Weight with 
CS-17 Wheel:  Maximum of 0.029 average weight loss percentage. 

V. Stain Resistance, ASTM D1308:  Face sheet unaffected after exposure to red cabbage, tea, and 
tomato acid.  Stain removed easily with mild abrasive or FRP cleaner when exposed to crayon 
and crankcase oil. 

W. Chemical Resistance, ASTM D543.  Excellent rating. 
1. Acetic acid, Concentrated. 
2. Ammonium Hydroxide, Concentrated. 
3. Citric Acid, 10%. 
4. Formaldehyde. 
5. Hydrochloric Acid, 10%. 
6. Sodium hypochlorite, 4 to 6 percent solution. 

X. Compressive Strength, Foam Core, Nominal Value, ASTM D1621: 79.9 psi. 

Y. Compressive Modulus, Foam Core, Nominal Value, ASTM D1621:  370 psi. 

Z. Tensile Adhesion, Foam Core, Nominal Value, ASTM D1623: 45.3 psi. 

AA. Thermal and Humid Aging, Foam Core, Nominal Value, 158 Degrees F and 100 Percent Humidity 
for 14 Days, ASTM D2126: Minus 5.14 percent volume change. 

1.5 PERFORMANCE REQUIREMENTS – ALUMINUM FRAMES 

A. Performance Requirements (4-1/2 Framing):  AAMA/NWWDA 101/I.S.2/A440-08 and -11 
1. Air Infiltration, ASTM E283, 6.24 psf (50 mph): Less than 0.01 cfm/ft2. 
2. Water Resistance, ASTM E331:  15.0 psf. 
3. Overall Design Pressure, ASTM E330: 75.0 psf, positive and negative. 
4. Structural Test Pressure, ASTM E330: 112.5 psf, positive and negative. 
5. Forced Entry Resistance, ASTM F588: Grade 10. 

B. Performance Requirements (6 inch Framing):  AAMA/NWWDA 101/I.S.2/A440-08 and -11 
1. Air Infiltration, ASTM E283, 6.24 psf (50 mph): Less than 0.01 cfm/ft2. 
2. Water Resistance, ASTM E331:  15.0 psf. 
3. Overall Design Pressure, ASTM E330: 100.0 psf, positive and negative. 
4. Structural Test Pressure, ASTM E330: 150.0 psf, positive and negative. 
5. Forced Entry Resistance, ASTM F588: Grade 10. 

C. Thermal Performance:  Tested Product Size per NFRC 100 
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1. Condensation Resistance Factor (CRF), AAMA 1503:  77. 
2. Thermal Transmittance U value, AAMA 1503: 0.33 Btu/hr-ft2-F. 

D. Indoor air quality testing per ASTM D6670-01: GREENGUARD Environmental Institute Certified 
including GREENGUARD for Children and Schools Certification. 

PART 2  

2.1 SUBMITTALS 

A. Shop Drawings:  Submit manufacturer's shop drawings, including elevations, sections, and 
details, indicating dimensions, tolerances, materials, fabrication, doors, panels, framing, hardware 
schedule, and finish. 

B. Product Data:  Submit manufacturer's product data, including description of materials, 
components, fabrication, finishes, and installation. 
1. Include details of core, stile and rail construction, trim for lites and all other components. 
2. Include details of finish hardware mounting. 

C. Samples: 
1. Door:  Submit manufacturer's sample of door showing face sheets, core, framing, and finish. 
2. Color:  Submit manufacturer's samples of standard colors of doors and frames. 

2.2 QUALITY ASSURANCE 

A. Standards: Comply with the requirements and recommendations in applicable specification and 
standards by AAMA, except to the extent more stringent requirements are indicated. 

B. Instruction: Manufacturer or manufacturer’s representative will be available for consultation to all 
parties engaged in the project including instruction to installation personnel. 

C. Field Measurement: Field verify all information prior to fabrication and furnishing of materials.  
Furnish and install materials omitted due to lack of verification at no additional cost to Owner. 

D. Regulation and Codes: comply with the current edition in force at the project location of all local, 
state and federal codes and regulations, including the Americans with Disabilities Act. 

2.3 QUALIFICATIONS 

A. Manufacturer: 
1. Company specializing in manufacturing products specified in this section with minimum 

twenty-five years documented experience. 
2. Door and frame components from same manufacturer. 

B. Supplier/Installer shall be factory direct authorized distributors of the specified product. Installers 
shall be as approved by the manufacturer with minimum 5 years documented experience with 
projects of similar size and scope. 
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2.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to site in manufacturer's original, unopened containers and packaging, with 
labels clearly identifying opening door mark and manufacturer. 

B. Store materials in clean, dry area indoors in accordance with manufacturer's instructions. 

C. Protect materials and finish from damage during handling and installation. 

2.5 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

2.6 COORDINATION 

A. Section 01 33 00 – Administrative Requirements: Requirements for coordination. 

B. Coordinate the work with frame opening construction, door, and hardware installation. 

2.7 WARRANTY 

A. Provide a 10 year warranty covering doors, frames, and factory hardware against failure in 
materials and workmanship, including excessive deflection, faulty operation, defects in hardware 
installation, and deterioration of finish or construction in excess of normal weathering. 

B. Provide a limited lifetime (while the door is in its specified application in its original installation) 
warranty covering failure of corner joinery, core deterioration, delamination or bubbling of door 
skin. 

PART 3 PRODUCTS 

3.1 MANUFACTURERS 

A. Special-Lite, Inc. 
1. Substitutions: Not permitted. 

3.2 MATERIALS 

A. Aluminum Members: 
1. Aluminum extrusions made from prime-equivalent billet that is produced from 100% 

reprocessed 6063-T6 alloy recovered from industrial processes:  ASTM B221. 
2. Sheet and Plate:  ASTM B209. 
3. Alloy and Temper:  As required by manufacturer for strength, corrosion resistance, 

application of required finish, and control of color. 

B. Components: Provide door and frame components from same manufacturer. 

3.3 AL/FRP HYBRID FLUSH DOORS 

A. Model:  SL-17 Flush Doors with SpecLite3 fiberglass reinforced polyester (FRP) face sheets. 
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B. Door Opening Size: As indicated on the Drawings. 

C. Construction: 
1. Door Thickness: 1-3/4 inches. 
2. Stiles and Rails: Aluminum extrusions made from prime-equivalent billet that is produced 

from 100% reprocessed 6063-T6 alloy recovered from industrial processes, minimum of 2-
5/16-inch depth. 

3. Corners: Mitered. 
4. Provide joinery of 3/8-inch diameter full-width tie rods through extruded splines top and 

bottom integral to standard tubular shaped stiles and rails reinforced to accept hardware as 
specified. 

5. Securing Internal Door Extrusions: 3/16-inch angle blocks and locking hex nuts for joinery. 
Welds, glue, or other methods are not acceptable. 

6. Furnish extruded stiles and rails with integral reglets to accept face sheets. Lock face sheets 
into place to permit flush appearance. 

7. Rail caps or other face sheet capture methods are not acceptable. 
8. Extrude top and bottom rail legs for interlocking continuous weather bar. 
9. Meeting Stiles:  Pile brush weatherseals. Extrude meeting stile to include integral pocket to 

accept pile brush weatherseals. 
10. Bottom of Door:  Install adjustable bottom weather bar with nylon brush weatherstripping into 

extruded interlocking edge of bottom rail. 
11. Glue: Use of glue to bond sheet to core or extrusions is not acceptable. 

D. Face Sheet: 
1. Material:  SpecLite3 FRP, 0.120-inch thickness, finish color throughout. 
2. Protective coating:  Abuse-resistant engineered surface.  Provide FRP with SpecLite3 

protective coating, or equal. 
3. Texture:  Pebble. 
4. Color: As selected from Manufacturer’s standard colors. 
5. Adhesion:  The use of glue to bond face sheet to foam core is prohibited. 

E. Core: 
1. Material:  Poured-in-place polyurethane foam. 
2. Density:  Minimum of 5 pounds per cubic foot. 
3. R-Value:  Minimum of 9. 
4. ASTM E84: Class A. 

F. Cutouts: 
1. Manufacture doors with cutouts for required vision lites, louvers, and panels. 

G. Hardware: 
1. Premachine doors in accordance with templates from specified hardware manufacturers and 

hardware schedule. 
2. Factory install hardware specified to be by door manufacturer. 

3.4 ALUMINUM FRAMED STOREFRONT SYSTEMS 

A. Model: SL-600TB aluminum-framed storefront system. 

B. Framing: 
1. Size: SL-600TB2 inches by 6 inches, thermally broken. 
2. Material:  Aluminum extrusions made from prime-equivalent billet that is produced from 

100% reprocessed 6063-T6 alloy recovered from industrial processes, ASTM B221. 
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3. Jambs, Mullions, Sills, Horizontal Intermediates, and Headers:  0.080-inch wall thickness. 
4. Lock Jambs, Hinge Jambs, and Door Headers:  0.125-inch wall thickness. 

C. Thermal Break:  Fiberglass pultrusion thermal strut and pocket filler. 

D. Glazing Gaskets:  Gaskets installed in captive assembly of glazing stops. 
1. EPDM:  ASTM D2000. 
2. Closed-Cell Foam:  ASTM D1667. 

3.5 ACCESSORIES 

A. Fasteners: 
1. Material:  Aluminum, 18-8 stainless steel, or other noncorrosive metal. 
2. Compatibility:  Compatible with items to be fastened. 
3. Exposed Fasteners:  Screws with finish matching items to be fastened. 

B. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as specified in Section 
07 90 00. 

3.6 FABRICATION 

A. Sizes and Profiles: The required sizes for door and frame units, and profile requirements are 
shown on the drawings. 

B. Coordination of Fabrication:  Field measure before fabrication and show recorded measurements 
on shop drawings. 

C. Complete cutting, fitting, forming, drilling, and grinding of metal before assembly. Remove burrs 
from cut edges. 

D. Maintain continuity of line and accurate relation of planes and angles.  Secure attachments and 
support at mechanical joints, with hairline fit at contacting members. 

3.7 HARDWARE 

A. Premachine doors in accordance with templates from specified hardware manufacturers and 
hardware schedule. 

B. Hardware Schedule: 
1. Hinges: As specified in Section 08 71 00. 
2. Locking Hardware: As specified in Section 08 71 00. 
3. Flush Bolts/Surface Bolts: As specified in Section 08 71 00. 
4. Door Pulls: SL-86. 
5. Push Bars: As specified in Section 08 71 00. 
6. Concealed adjustable bottom brush.  Install door manufacturer’s multidirectional adjustable 

bottom with double nylon brush weatherstripping.  Door bottom must be concealed and 
adjust to accommodate irregular tapered floor conditions. 

7. Finish: Black anodized to match existing. 
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3.8 FINISHES 

A. Anodized Surfaces: Non-specular as fabricated mechanical finish, medium matte chemical finish, 
and Architectural Class I, 0.7 mils, anodized coating: 
1. Black, AA-M10C12C22A44. 

PART 4 EXECUTION 

4.1 EXAMINATION 

A. Verify that opening sizes and tolerances are acceptable. 

4.2  INSTALLATION 

A. Comply with manufacturer’s recommendations and specifications for the installation of the doors 
and frames.  Factory install hardware, glass and louvers in doors.  Factory assemble side lites 
and transoms to the greatest extent possible. 

B. Set units plumb, level and true to line, without warp or rack of doors or frames.  Anchor securely 
in place.  Separate aluminum and other metal surfaces with bituminous coatings. 

C. Set thresholds in a bed of mastic and backseal. 

D. Install perimeter sealants in accordance with Section 07 90 00. 

E. Clean surface promptly after installation of doors and frames, exercising care to avoid damage to 
the protective coatings. 

F. Ensure that the doors and frames will be without damage or deterioration (other than normal 
weathering) at the time of acceptance. 

G. Provide owner with all adjustment tools and instruction sheets.  Arrange an in service session to 
Owner at Owner’s convenience 

4.3 ERECTION TOLERANCES 

A. Maximum Diagonal Distortion: 1/16 inch measured with straight edges, crossed corner to corner. 

4.4 ADJUSTING 

A. Adjust door for smooth and balanced door movement. 

B. Adjust door closer for full closure. 

END OF SECTION 
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SECTION 08 71 00 

  DOOR HARDWARE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes: 
1. Furnish hardware required to complete the work as shown on the drawings and as specified 

herein; 
2. Furnish trim attachments and fastenings, specified or otherwise required, for proper and 

complete installation. 
3. Furnish all items of Finish Hardware specified, scheduled, shown or required herein except 

those items specifically excluded from this section of the specification. 

B. Related Sections: 
1. Section 08 17 43 - Integrated Composite Door Opening Assemblies. 

1.2 DEFINITIONS 

A. "Finish Hardware":  Items required for swinging doors, except special types of unique and non-
matching hardware specified under door and frame Sections of these Specifications. 

1.3 DESIGN REQUIREMENTS 

A. Thoroughly review finish hardware schedule, comparing it with the floor plan, door schedule, and 
door details to verify hardware requirements, quantities, door swings, finishes, and sizes. 

B. If an inconsistency or error in the proposed construction documents is suspected, the hardware 
supplier is to bring it immediately to the attention of the Architect.  If the quantity of items is 
questioned, for bidding purposes, assume the higher quantity is required and price accordingly. 

C. Architect’s review of Submittals is for design concept only, and does not relieve the Contractor of 
the responsibility to furnish sufficient material and functions required for a complete, and code-
worthy installation.  Determination of all quantities is the responsibility of the Contractor. 

1.4 PERFORMANCE REQUIREMENTS 

A. Furnish finish hardware complying with the requirements of laws, codes, ordinances and 
guidelines of governmental authorities having jurisdiction: 

B. NFPA 101, “Life Safety Code”, 2000 edition. 

C. International Building Code - 2009 Edition 

D. ANSI A117.1-2003 Accessible and Usable Buildings and Facilities 

1.5 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 
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B. Hardware Schedule: 
1. Submit "Finish Hardware Schedule" in the following format: 

a. Vertically-typed, double-spaced; 
b. Organized into "hardware sets", indicating complete designations of every item required 

for each door or opening.  Include the following information for each item of finish 
hardware: 
1) Manufacturer 
2) Type 
3) Style 
4) Function 
5) Size 
6) Degree and direction of opening swing (“hand”) 
7) Finish 
8) Fasteners 
9) Location of hardware set cross-referenced to indications on floor plans, door, 

schedule, and frame schedule. 
10) Explanation of all abbreviations, symbols, codes, etc. contained in schedule. 
11) Mounting heights and locations for hardware. 
12) Door and frame sizes and materials. 
13) Keying information. 

c. Electrified Hardware system operation description. 

C. Product Data: 
1. Submit, in booklet form Manufacturers Catalog cut sheets of scheduled hardware. 
2. Submit product data with hardware schedule. 

D. Electrified Hardware Drawings: 
1. Submit Riser & Wire Diagram RPIJB0217 drawings showing relationship of all electrical 

hardware components to door and frame. Indicate number and gage of wires required. 
RPIJB0217 shall be included with the submittals.  
a. Include wiring drawing showing point to point wire hook up for all components. 
b. Include system operations descriptions for each type of opening; describe each 

possible condition 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with the following requirements: 
1. ANSI A156 series. 
2. NFPA 80. 
3. UL 305. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

B. Source limitations:  Obtain each type of hardware (latch and lock sets, hinges, closers, etc.) from 
a single manufacturer, although several may be indicated as offering products complying with 
requirements. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements. 
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B. Package hardware items individually with necessary fasteners, instructions, and installation 
templates, when necessary; label and identify each package with door opening code to match 
hardware schedule. 
1. Include instructions, templates, and fasteners needed for installation. 

1.9 COORDINATION 

A. Section 01 31 00 - Project Management and Coordination: Coordination and project conditions. 

B. Coordinate Owner's keying requirements during course of Work. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. Requirements for design, grade, function, finish, size, and other distinctive qualities of each finish 
hardware item is indicated in the Drawings. 

B. Product designations: 
1. Provide the product designated or the comparable product by the Manufacturers listed under 

this Section. 

C. ANSI/BHMA designations: 
1. Used to describe hardware items, or to define quality or function.  Provide products 

complying with these standards in addition to additional requirements of this Section. 

D. Hand of door:  Drawings show direction of slide, swing (“hand”) of door leafs. 

E. Hardware:  Use hardware manufactured to conform to published templates and, generally, 
prepared for machine screw installation.  Do not provide hardware which has been prepared for 
self-tapping sheet metal screws, except as specifically indicated. 

2.2 MATERIALS 

A. Base metals: 
1. Manufacturer's standard metal alloy, composition, temper and hardness, but in no case of 

lesser (commercially-recognized) quality than that specified for applicable hardware units by 
applicable ANSI A156 series standard for each type hardware item and with ANSI A156.18 
for finish designations indicated. 

2. Do not furnish "optional" materials for those indicated, except as otherwise specified. 

B. Fasteners: 
1. Furnish Phillips flat-head screws with each hardware item, unless otherwise indicated. 
2. Exposed screws:  Match finish of hardware (even where noted to be "prepared for paint"). 
3. Use concealed fasteners for hardware units which are exposed when door is closed, except 

where no standard units of type specified are available with concealed fasteners. 
4. Do not use thru-bolts where bolt head or nut on opposite face would be exposed. 
5. Where adequate reinforcement is not feasible, thru-bolting would only be acceptable if 

through sleeves, or if sex-screw fasteners are used. 
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C. Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's 
continued adjustment, maintenance, and removal and replacement of finish hardware. 

2.3 MANUFACTURED UNITS 

A. Reference standards: 
1. Comply with BHMA/ANSI A156 current series for each product type. 

B. Hardware finishes: 
1. Materials and Finishes Standard:  Comply with ANSI A156.18 (BHMA 1301).  Finish 

designations used in schedules are listed, therein. 
2. Provide matching finishes for hardware units at each door, unless otherwise indicated. 
3. Match the color and texture of hardware items to manufacturer's standard finish for the 

latchset, lockset, or push-pull unit. 
4. Provide quality of finish, including thickness of plating or coating, composition, hardness, and 

other qualities complying with manufacturer's standards, but in no case less than that 
specified or described by referenced standards. 

C. Hardware for fire-rated openings: 
1. Comply with NFPA 80. 
2. Tested and listed by Underwriters Laboratory (UL), or Factory Mutual (FM) for type, size and 

use of door, and complying with requirements of door and door frame label. 
3. Provide UL or FM label on door indicating "Fire door to be equipped with fire-exit hardware". 
4. Provide UL or FM label on exit device indicating "Fire Exit Hardware". 

2.4 PRODUCTS 

A. Hinges: 
1. Continuous Hinges: 

a. Continuous shall be Heavy Duty Geared type hinges with 400lb rating. 
b. ANSI/BHMA A156.26 -Grade 1. 
c. Fire-rating:  "WHI-listed" or "UL-listed” as necessary. 
d. Placement of fire label will be on top of the door at cont. hinge locations. 
e. Provide hinge filler plates to fill existing hinge preps. 
f. Undersize doors according to hinge clearance requirements. 
g. Furnish power transfers as specified. 
h. Acceptable manufacturer’s: PBB, IDC, Select, Zero. 

B. Lock Cylinders and Keying: 
1. General: 

a. Supplier shall meet with Owner and Architect to finalize keying direction and furnish a 
complete key schedule. The key schedule shall include keysets, marks and key 
schedule corresponding to each opening. 

2. Cylinders: 
a. Type:  Mortise or rim-type as required by function of locking device. 
b. Provide screw on cams or tail piece as required. 
c. Construct lock cylinder parts from brass/bronze, stainless steel or nickel silver. 
d. Provide solid machined cylinder rings with tension spring to resist wrenching of cylinder. 

Length, finish and size as required.     
e. Provide cylinder(s) and core(s) as required by function for each locking device. 

3. System: 
a. Unless otherwise indicated, provide combinated final cylinders keyed to owners existing 

key system. 
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4. Keying: 
a. Deliver keys and final cores to the hardware installation Contractor for final installation, 

when directed by the Owner. 
b. Comply with Owner's instructions for master keying and, except as otherwise indicated, 

provide individual change key for each lock which is not designated to be keyed alike 
with a group of related locks. 

c. Key material:  Nickel silver 
d. Key quantity: 

1) Two (2) change keys for each lock. 

C. Exit Devices: 
1. General: 

a. Comply with ANSI A156.3, Grade 1. 
b. At fire doors: 

1) Provide UL or FM label on exit device indicating "Fire Exit Hardware", where 
appropriate. 

2) Mount exit device using sex-bolts on labeled wood doors. 
2. Description: 

a. Type:  Flat, push-bar type with aluminum body. 
b. Provide functions as specified in hardware sets. 
c. Trim:  DAL Design, Extra-heavy-duty lever matching lockset style. 
d. Provide dead-locking latch bolts. 
e. Acceptable products: PDQ 6000, SDCS6000, VD99  

D. Closers: 
1. General: 

a. ANSI A156.4 - 1986 Grade 1 criteria. 
b. All closers shall be the products of one manufacturer. 

2. Description: 
a. Full rack-and-pinion type with double heat-treated spindle. 
b. Cast Iron Body. 
c. Hydraulic fluid: Non-gumming and non-freezing. 
d. Closer body: Non-handed, multi-size spring power. 
e. With three non-critical V valves and hex key adjustment to independently regulate 

sweep latch speed and backcheck. 
f. Provide mounting brackets necessary to clear sound seals and weatherstrip.  
g. Enclose in a full, molded cover. 
h. Provide drop plates and / or special brackets for proper mounting. 
i. Pressure Relief Valves will NOT be accepted on Door Closers.  
j. Provide Barrier Free power setting as required by ANSI A117.1 

3. Acceptable products: International PDQ 7000, 44CI Series, MBS QDC 40 Cast Iron Body. 

E. Kick plates, mop plates and armor plates: 
1. General:  ANSI A156.16 - 1989 criteria. 
2. Description: 

a. Minimum .050" thick 
b. Dimensions: 

1) Width:  2" less than door width to which they are to be applied. 
2) Kick plate height:  10" 

c. Mounting: 
1) Install kick plates and armor plates flush to bottom edge of door. 

3. Acceptable manufacturers: Hiawatha, PDQ and IDC 
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F. Thresholds: 
1. General: 

a. ANSI A156.21 - 1989, Grade 1 criteria. 
b. Comply with A.D.A. requirements, unless otherwise scheduled. 

2. Description: 
a. Flat profile 
b. Installation locations are scheduled. 
c. Provide templates for thresholds to related door suppliers to coordinate proper 

undercut. 
3. Acceptable products: Reese, IDC, KN Crowder 

G. Miscellaneous Hardware Equipment and Material: 
1. General: 

a. Provide items and types as specified. 

2.5 OTHER MATERIALS 

A. Provide other materials, not specifically described but required for a complete and proper 
installation, as selected by the Contractor subject to the approval of the Architect. 

2.6 HARDWARE FINISHES 

A. General: 
1. Provide matching finishes for hardware units at each door or opening, to the greatest extent 

possible and except as otherwise indicated. 
2. Reduce differences in color and textures as much as commercially possible where the base 

metal or metal forming process is different for individual units of hardware exposed at the 
same door or opening. 

3. In general, match items to the manufacturer's standard finish for the latch and lock set (or 
push/pull units if no latch/lock sets) for color and texture. 

4. Provide finishes matching those established by BHMA or, if none established, match the 
Architect's sample. 

5. Provide quality of finish, including thickness of plating or coating (if any), composition, 
hardness and other qualities complying with manufacturer's standards, but in no case less 
than that specified for the applicable units of hardware by referenced standards. 

6. Finish designations used in schedules and elsewhere listed in ANSI A156.18 "Materials and 
Finishes Standard", including coordination with the traditional U.S. finishes shown by certain 
manufacturers for their products. 

B. Provide the following hardware finishes, unless otherwise scheduled:Dull Chrome, Stainless 
Steel, and Aluminum color pallet. 

C. Base material:   Manufacturer’s standard high-carbon steel, brass, or bronze. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify doors and frames are ready to receive door hardware and dimensions are as indicated on 
shop drawings. 



  JOHANNESBURG-LEWISTON AREA SCHOOLS 
2024 Summer Projects 

Bid Package No. 2 
Johannesburg Building Wood Shop Remodeling 

May 1, 2024 

 
Anthony Esson, Architect Door Hardware 08 71 00 - 7 

B. Examine the areas and conditions under which work of this Section will be performed. Correct 
conditions detrimental to timely and proper completion of the Work. Do not proceed until 
unsatisfactory conditions are corrected. 

3.2 INSTALLATION 

A. Coordinate as required with other trades to assure proper and adequate provision in the work of 
those trades for interface with the work of this Section. 

B. General: 
1. Install each item in its proper location firmly anchored into position, level and plumb, and in 

accordance with the manufacturer's recommendations. 
2. Handing, hardware heights, locations, and degree of opening swing are indicated in the 

Drawings and Finish Hardware Schedule. 
3. Mount finish hardware units: 

a. At recommended heights and locations as shown in approved finish hardware 
schedule, complying with requirements of the A.D.A., and pertinent provisions of the 
Building Code. 

b. To function at proper degree of opening of doors as indicated on approved finish 
hardware schedule. 

c. By manufacturer's template. 
d. Prior to final finishing of the door.  Remove hardware to allow finishing of door, and 

permanently reinstall hardware upon completion of finishing operation. 
4. Reinforce, where necessary, the substrate to assure proper attachment. 
5. Drill and countersink units which are not factory-prepared for anchorage fasteners. 
6. Space fasteners and anchors in accordance with industry standards. 

C. Installing closers: 
1. Mount closers per manufacturer's template, and secure the Architect’s approval of the closer 

installation. 
2. The Contractor will be required to replace doors onto which closers are improperly mounted 

at no additional cost to the Owner.  Repair or patching of such doors will not be acceptable. 

D. Installing Stops:  Install all wall stops into reinforced wall or stud.  Projection type wall stops (115) 
should be mounted 80” from finish floor, with sloped portion of the stop facing up / flat side down.  
Install floor stops out of the way foot traffic at a height high enough to accommodate any ramp or 
uneven floor condition.  

E. Installing thresholds at exterior doors:  Set in full bed of butyl-rubber, or polyisobutylene mastic 
sealant. 

F. Installing weatherstrip:  Install weatherstrip prior to installing closers, OH Stops or panic 
hardware.  Template closers and panic devices from weatherstrip and install all closer / OH Stop 
shoe brackets and panic device strikes onto the weatherstrip without notching or cutting the 
weatherstrip. 

G. Installing Sweeps:  Install all sweeps on exterior side of opening. 

3.3 ADJUSTING AND CLEANING 

A. Check and adjust each item of hardware and each door upon completion of final installation.  
Verify proper function, and replace units which cannot be made to operate freely and smoothly, 
as intended for the application. 
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B. Clean adjacent surfaces soiled by hardware installation. 

3.4 PROTECTION OF INSTALLED CONSTRUCTION 

A. Do not permit adjacent work to damage hardware or hardware finish. 

3.5 HARDWARE SETS 
 
Hardware Set 1 – Rim Panic x Flush Trim [Selective Lock / Unlock] + Closer 
 
1 ea. Continuous Hinge CH51      32D 
1 ea. Rim Panic 6300R (CD) (03)     32D   
1 ea. Combinated Rim Cylinder by Owner (03)   26D 
1 ea. Combinated Mortise Cylinder by Owner (CD)   26D 
1 ea Flush Pull SL-86 by door manufacturer     ---- 
1 ea. Door Closer 7101 BC SCS x DPPA-BS-NFB (push side mount) AL 
1 ea. Threshold S205 (notch & cope as required)   AL 
1 set Sweeps and Weatherstrip by door and frame supplier  AL 

END OF SECTION 
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SECTION 09 51 13 

ACOUSTICAL PANEL CEILINGS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Acoustic panels. 
2. Suspended metal grid ceiling system and perimeter trim. 

1.2 REFERENCE STANDARDS 

A. ASTM International: 
1. ASTM C635 - Standard Specification for the Manufacture, Performance, and Testing of 

Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings. 
2. ASTM C636 - Standard Practice for Installation of Metal Ceiling Suspension Systems for 

Acoustical Tile and Lay-In Panels. 
3. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 

Materials. 

B. Ceilings and Interior Systems Construction Association: 
1. CISCA - Acoustical Ceilings: Use and Practice. 

1.3 SEQUENCING 

A. Section 01 10 00 - Summary: Requirements for sequencing. 

B. Sequence Work to ensure acoustic ceilings are not installed until overhead work is completed, 
tested, and approved. 

C. Install acoustic units after interior wet work is dry. 

1.4 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit data on metal grid system components, acoustic units and panels. 

C. Samples: 
1. Submit samples illustrating material and finish. 
2. Submit samples color samples of grid for selection where colored grid is specified. 

D. Manufacturer's Instructions: Submit special procedures, and perimeter conditions requiring 
special attention. 

1.5 QUALITY ASSURANCE 

A. Conform to CISCA requirements. 
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B. Surface Burning Characteristics: Maximum 25/450 flame spread/smoke developed index 
when tested in accordance with ASTM E84. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum three years 
documented experience. 

1.7 AMBIENT CONDITIONS 

A. Section 01 50 00 - Temporary Facilities and Controls: Ambient conditions control facilities for 
product storage and installation. 

B. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent 
prior to, during, and after acoustic unit installation. 

PART 2 PRODUCTS 

2.1 SUSPENDED ACOUSTICAL CEILINGS 

A. Manufacturer List: 
1. United States Gypsum Company as basis of design. 

B. Performance / Design Criteria: 
1. Suspension System: Rigidly secure acoustic ceiling system including integral mechanical 

and electrical components with maximum deflection of 1/240 

2.2 COMPONENTS 

A. Acoustic Panels to match existing (SAT-1): ASTM E1264, Type III, Form 2, Pattern CDE, 
Equal to Radar as Manufactured by USG Interior Systems, conforming to the following: 
1. Size: 24 x 24 inches. 
2. Thickness: 5/8 inches. 
3. Composition: Mineral. 
4. Light Reflectance: 80 percent minimum. 
5. Edge: SQ 
6. Surface Color: White. 
7. Surface Finish: Perforated (small holes), fissured, lightly textured. 

B. Grid: 
1. Non-fire Rated Grid: ASTM C635, intermediate duty; exposed T; components die cut and 

interlocking. 
2. Grid Materials: Cold rolled aluminum. 
3. Exposed Grid Surface Width: 15/16 inch. 
4. Perimeter Molding Width: Match grid width. 
5. Grid Finish: White where acoustic panels are scheduled. 
6. Accessories: Trim for interior square corners. 
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7. Support Channels and Hangers: Galvanized steel; size and type to suit application and 
ceiling system flatness requirement specified. 

2.3 ACCESSORIES 

A. Touch-up Paint: Type and color to match acoustic and grid units. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for installation 
examination. 

B. Verify layout of hangers will not interfere with other work. 

3.2 INSTALLATION 

A. Lay-In Grid Suspension System: 
1. Install suspension system in accordance with ASTM C635, ASTM C636 and as 

supplemented in this section. 
2. Locate system on room axis according to reflected plan. 
3. Install after major above ceiling work is complete. Coordinate location of hangers with 

other work. 
4. Hang suspension system independent of walls, columns, ducts, pipes and conduit. 

Where carrying members are spliced, avoid visible displacement of face plane of 
adjacent members. 

5. Where ducts or other equipment prevent regular spacing of hangers, reinforce nearest 
affected hangers and related carrying channels to span extra distance. 

6. Do not support components on main runners or cross runners when weight causes total 
dead load to exceed deflection capability. Support fixture loads by supplementary 
hangers located within 6 inches of each corner; or support components independently. 

7. Do not eccentrically load system, or produce rotation of runners. 
8. Perimeter Molding: 

a. Install edge molding at intersection of ceiling and vertical surfaces. 
b. Use longest practical lengths. 
c. Overlap and rivet corners. 
d. Install at junctions with other interruptions. 

9. Install bullnose trim covers at bullnose corners. 

B. Acoustic Units: 
1. Fit acoustic units in place, free from damaged edges or other defects detrimental to 

appearance and function. 
2. Lay directional patterned units one way with pattern parallel to shortest room axis. Fit 

border trim neatly against abutting surfaces. 
3. Install units after above ceiling work is complete. 
4. Install acoustic units level, in uniform plane, and free from twist, warp, and dents. 
5. Cutting Acoustic Units: 

a. Cut to fit irregular grid and perimeter edge trim. 
b. Cut square reveal edges to field cut units. 
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3.3 TOLERANCES 

A. Section 01 40 00 - Quality Requirements: Tolerances. 

B. Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet. 

C. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads: 2 degrees. 

END OF SECTION 
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SECTION 09 90 00 

PAINTING AND COATING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and field application of paints, and other coatings. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications. 
2. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood 

and Wood-Base Materials. 
3. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials. 

B. Painting and Decorating Contractors of America: 
1. PDCA - Architectural Painting Specification Manual. 

C. SSPC: The Society for Protective Coatings: 
1. SSPC - Steel Structures Painting Manual. 

1.3 DEFINITIONS 

A. Conform to ASTM D16 for interpretation of terms used in this section. 

1.4 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data on finishing products. 

C. Samples: 
1. Submit paper chip samples illustrating range of colors available for each surface finishing 

product scheduled. 

D. Manufacturer's Installation Instructions: Submit special surface preparation procedures, and 
substrate conditions requiring special attention. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Operation and Maintenance Data: Submit data on cleaning, touch-up, and repair of painted and 
coated surfaces. 
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1.6 QUALITY ASSURANCE 

A. Surface Burning Characteristics: 
1. Fire Retardant Finishes: Maximum 25/450 flame spread/smoke developed index when 

tested in accordance with ASTM E84. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years experience. 

B. Applicator: Company specializing in performing work of this section with minimum three years 
documented experience and approved by manufacturer. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements. 

B. Deliver products to site in sealed and labeled containers; inspect to verify acceptability. 

C. 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. 

D. Paint Materials: Store at minimum ambient temperature of 45 degrees F and maximum of 90 
degrees F, in ventilated area, and as required by manufacturer's instructions. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 60 00 - Product Requirements. 

B. Do not apply materials when surface and ambient temperatures are outside temperature ranges 
required by paint product manufacturer. 

C. Do not apply exterior coatings during rain or snow when relative humidity is outside humidity 
ranges, or moisture content of surfaces exceed those required by paint product manufacturer. 

D. Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors; 50 degrees F for 
exterior; unless required otherwise by manufacturer's instructions. 

E. Minimum Application Temperature for Varnish Finishes: 65 degrees F for interior or exterior, 
unless required otherwise by manufacturer's instructions. 

F. Provide lighting level of 80 ft candle measured mid-height at substrate surface. 

1.10 SEQUENCING 

A. Section 01 10 00 - Summary: Work sequence. 

B. Sequence application to the following: 
1. Do not apply finish coats until paintable sealant is applied. 
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PART 2 PRODUCTS 

2.1 PAINTS AND COATINGS 

A. Manufacturers: Paint 
1. Glidden Coatings and Resins 
2. Benjamin Moore and Company 
3. Sherwin Williams Company 
4. Valspar Corporation 
5. Devoe Paint Co. 
6. Fuller-O’Brien. 
7. PPG Architectural Finishes. 

2.2 COMPONENTS 

A. Coatings: Ready mixed, except field catalyzed coatings. Prepare coatings: 
1. To soft paste consistency, capable of being readily and uniformly dispersed to homogeneous 

coating. 
2. For good flow and brushing properties. 
3. Capable of drying or curing free of streaks or sags. 

B. Accessory Materials: Linseed oil, shellac, turpentine, paint thinners and other materials not 
specifically indicated but required to achieve finishes specified; commercial quality. 

C. Patching Materials: Latex filler. 

D. Fastener Head Cover Materials: Latex filler. 

2.3 FINISHES 

A. Interior Paint Systems IPS-1: 
1. Latex Base, Satin Finish: 

a. 1st Coat; (Primer): 
1) Concrete Masonry Units: Surface Filler. 
2) Concrete: Latex Primer. 

b. 2nd Coat and 3rd Coat:  Latex base emulsion, semi-gloss. Color matching exiting. 

B. Interior Paint System IPS-2: 
1. Semi-Gloss Enamel: 

a. 1st Coat; (Touch-up Primer) 
1) Ferrous metal:  Red oxide primer. 

b. 2nd Coat:  Ferrous Metal and Galvanized Metal:  Enamel Undercoater. 
c. 3rd Coat:  Odorless Alkyd Enamel, Semi-Gloss. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 
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B. Verify surfaces and substrate conditions are ready to receive Work as instructed by product 
manufacturer. 

C. Examine surfaces scheduled to be finished prior to commencement of work. Report conditions 
capable of affecting proper application. 

D. Test shop applied primer for compatibility with subsequent cover materials. 

E. Measure moisture content of surfaces using electronic moisture meter. Do not apply finishes 
unless moisture content of surfaces are below the following maximums: 
1. Masonry, Concrete, and Concrete Unit Masonry: 12 percent. 

3.2 PREPARATION 

A. Surface Appurtenances: Remove electrical plates, hardware, light fixture trim, escutcheons, and 
fittings prior to preparing surfaces or finishing. 

B. Surfaces: Correct defects and clean surfaces capable of affecting work of this section. Remove or 
repair existing coatings exhibiting surface defects. 

C. Marks: Seal with shellac those which may bleed through surface finishes. 

D. Impervious Surfaces: Remove mildew by scrubbing with solution of tetra-sodium phosphate and 
bleach. Rinse with clean water and allow surface to dry. 

E. Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish: Remove dirt, loose 
mortar, scale, salt or alkali powder, and other foreign matter. Remove oil and grease with solution 
of tri-sodium phosphate; rinse well and allow to dry. Remove stains caused by weathering of 
corroding metals with solution of sodium metasilicate after thoroughly wetting with water. Allow to 
dry. 

F. Shop Primed Steel 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.  

3.3 EXISTING WORK 

A. Extend existing paint and coatings installations using materials and methods compatible with 
existing installations and as specified. 

3.4 APPLICATION 

A. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is 
applied. 

B. Apply each coat to uniform appearance. Apply each coat of paint slightly darker than preceding 
coat unless specified otherwise. 

C. Sand wood and metal surfaces lightly between coats to achieve required finish. 

D. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior to 
applying next coat. 
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E. Where clear finishes are required, tint fillers to match wood. Work fillers into grain before set. 
Wipe excess from surface. 

F. Prime concealed surfaces of interior and exterior woodwork with primer paint. 

G. Prime concealed surfaces of interior wood surfaces scheduled to receive stain or varnish finish 
with gloss varnish reduced 25 percent with thinner. 

3.5 CLEANING 

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning. 

B. Collect waste material which may constitute fire hazard, place in closed metal containers, and 
remove daily from site. 

3.6 SCHEDULE - INTERIOR SURFACES 

A. New concrete masonry unit wall surfaces as scheduled: IPS-1. 

B. New exposed to view structural steel: IPS-2. 

END OF SECTION 
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SECTION 23 0001 

 
GENERAL MECHANICAL REQUIREMENTS 

PART 1  GENERAL 
1.01 DESCRIPTION OF WORK 

A. This Division includes all labor, materials, equipment, tools, supervision, start-up services, 
Owner training, etc., including all incidental and related items, necessary to complete installation 
and successfully test and start up and operate the mechanical systems indicated on the 
drawings, AND as described in each Section of Division 230000 Specifications. 

B. All drawings and General Provisions of the Contract, including the General Conditions, 
Supplementary General Conditions, and Division 1 specification sections, apply to work of all 
Division 230000 sections. The items in this section are not intended to supersede, but are 
supplementary to, the requirements set forth in other Divisions of the specifications.  

C. The Contractor, and his Subcontractors and Suppliers, shall include in their bid all materials, 
labor, and equipment involved, in accordance with all local customs, codes, rules, regulations; 
and secure compliance of all parts of the Specifications and Drawings regardless of Sectional 
inclusion in these Specifications. 

D. The Contractor shall be held responsible for the complete and satisfactory accomplishment of all 
Work inclusive of whatever miscellaneous material and/or appurtenances are required to perfect 
the installation, and demonstrate that all mechanical systems will operate satisfactorily under 
normal operating conditions. 

1.02 DRAWINGS & SPECIFICATIONS 
A. The drawings are diagrammatic and show the general location and arrangement of equipment, 

piping, ductwork and related items. They shall be followed as closely as elements of the 
construction will permit.  The Contractor shall provide/install all mechanical systems, and 
associated equipment, complete and include all necessary offsets, fittings, and other 
components required due to interferences, space constraints, code requirements, etc. as 
required to provide a complete/functional system. 

B. The general mechanical requirements are intended to augment the drawings and specifications. 
Should conflicts occur between the drawings and the specifications, the strictest provision shall 
govern. Where there are conflicts or differences between the drawings for the various trades, 
report such conflicts or differences to the Architect and/or Engineer for resolution prior to 
rough-in. 

C. The Contractor shall examine the drawings of all other trades in order to verify the conditions 
governing the work on the job site. Arrange work accordingly, providing all ductwork, piping, 
fittings, traps, valves and accessories as may be required to meet such conditions. 

D. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect and/or Engineer prior to rough-in. 

E. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure; plumbing drawings in all matters pertaining to plumbing trades; Mechanical drawings 
in all matters pertaining to mechanical trades; and electrical drawings in all matters pertaining to 
electrical trades. Where there are conflicts or differences between the drawings for the various 
trades, report such conflicts or differences to the ARCHITECT and/or ENGINEER for resolution 
prior to rough-in. 

 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024  
 

GENERAL MECHANICAL REQUIREMENTS 
 23 0001 - 2      

1.03 COORDINATION OF WORK 
A. The Contractor shall verify clearance requirements of all electrical and mechanical 

equipment/systems prior to the installation of any new work.  Mechanical equipment, piping, 
ductwork, systems, etc. shall not interfere with mechanical equipment spaces or electrical 
clearances.  The Contractor shall coordinate his work to obtain symmetry in ceiling layouts, so 
that sprinkler heads, lights, diffusers, etc. are coordinated and are installed per the Architectural 
reflected ceiling plan. 

B. The Contractor and his Subcontractors shall be responsible for all tasks applicable to their work 
in accordance with the Specifications, Drawings, and code requirements, and shall be 
responsible for coordinating locations and arrangements of their work to give best results with all 
other relevant trades. 

1. Coordinate his work to obtain symmetry in ceiling layouts, so that sprinkler heads, lights, 
diffusers, fire alarm, etc. are coordinated and are installed per the Architectural reflected 
ceiling plan. 

2. Coordinate all wall, roof, floor penetrations, equipment pads, equipment locations, system 
routings, etc. with architectural and structural trades. 

3. Verify requirements of all equipment with shop drawing submittals prior to installation - notify 
Architect/Engineer of any conflicts between shop drawings and plans prior to rough-in. 

4. Coordinate rough-in locations of mechanical control devices (i.e. thermostats, sensors, etc.) 
with electrical trades.  T-stats shall be located @ 48" AFF unless noted otherwise. 

5. Coordinate locations of mechanical items that require access (i.e. isolation valves, balance 
valves, balance dampers, damper actuators, valve actuators, exhaust fans, filters, etc.) with 
reflected ceiling plan.  Items located above hard non-accessible ceilings shall be provided 
with access doors as required. 

6. Verify clearance requirements of all mechanical, electrical, plumbing equipment/systems 
prior to the installation of any new work.  Mechanical equipment, piping, ductwork, systems, 
etc. shall not interfere with electrical equipment spaces.  Electrical conduit and equipment 
clearances shall not interfere with mechanical/plumbing equipment spaces. 

1.04 INSPECTION OF SITE AND PROJECT DOCUMENTATION 
A. The Contractor shall visit the site and examine/verify the conditions under which the work must 

be conducted before submitting proposal.  The Contractor shall examine the drawings and 
specifications of all other trades including Mechanical, Architectural, Structural and Electrical. 

B. The submitting of a proposal implies that the Contractor has visited the site, examined all 
contract documents, and understands the conditions under which the work must be conducted. 

C. The Contractor shall notify the Architect and/or Engineer, prior to submitting his bid via Request 
For Information (RFI), of any potential problems that he has identified during his inspection of the 
site or from the review of plans/specifications.  RFIs must be submitted at least 5 working days 
prior to bid opening. 

1.05 GENERAL SUPPORT REQUIREMENTS 
A. Provide all necessary angle/brackets, hangers, or supplementary supporting steel as required 

for adequate support for all piping, ductwork, and equipment.  Secure approval form Architect 
and/or Structural Engineer, in writing, before welding or bolting to steel framing or anchoring to 
concrete structure, or cutting/coring thru structural systems.  

B. Where piping, ductwork, or equipment is supported or suspended from concrete construction, 
provide approved concrete inserts in formwork to receive hanger rods, such as Unistrut or 
Powerstrut, and where installed in metal deck, use Ramset or Welds as required. 

C. Install mechanical piping systems with adequate anchors, guides, expansion loops, etc. as 
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required to provide for piping expansion/contraction. 

1.06 GUARANTEE 
A. Contractor shall guarantee that all labor, materials, and equipment are free from defects and 

agrees to replace or repair any part of this installation which becomes defective within a period of 
one year from the date of substantial completion following final acceptance.  Acceptance date of 
substantial completion shall be as determined by the Architect and/or Engineer. 

B. The Contractor shall file with the Owner any and all guarantees from the equipment 
manufacturers including the operating conditions and performance capacities they are based on. 

1.07 CODES, PERMITS AND FEES 
A. Refer to Division 1, General Conditions and Supplementary Conditions. 

B. Unless otherwise indicated, all required permits, plan reviews, licenses, inspections, approvals 
and fees for mechanical work shall be secured and paid for by the Contractor.  

C. All work shall be executed in accordance with the most current rules and regulations set forth in 
local and state codes. 

1. Mechanical and Plumbing systems shall be installed per current jurisdictional codes 
(Michigan Mechanical Code, Michigan Plumbing Code, International Fuel Gas Code, 
Michigan Building Code, etc.), current NFPA codes (NFPA 101, NPFA 90, etc.), and 
applicable sections of the Michigan Building Code.  

D. In the event that the plans and specifications conflict with any rules, regulations, or codes 
applying, said rules, regulations and codes shall govern. 

E. Where the drawings and/or specifications indicate materials or construction in excess of code 
requirements, the drawings and/or specifications shall govern.   

1.08 SUBSTITUTION ITEMS REQUIRING PRIOR APPROVAL 
A. All items that the Contractor proposed to use in the work that are not specifically named in the 

contract documents must be submitted for review. Such items must be submitted in .pdf format to 
the Architect and/or Engineer for approval a minimum of seven (7) days prior to bid opening. 
Requests for prior approval must be accompanied by complete catalog information, including but 
not limited to, model, size, accessories, complete electrical information and performance data in 
the form given in the equipment schedule on the drawings at stated design conditions. Where 
items are referred to by symbolic designations on the drawings, all requests for prior approval 
shall bear the same designations. The Contractor shall call out/illustrate to the Engineer any/all 
differences between the basis of design and the Contractor’s proposed substitution items. 

1.09 MATERIAL AND EQUIPMENT MANUFACTURERS 
A. All items of equipment shall be furnished complete with all accessories normally supplied with 

the catalog items listed and all other accessories necessary for a complete and satisfactory 
operating system. All equipment and materials shall be new and shall be standard products of 
manufacturers regularly engaged in the production of plumbing, heating, ventilating and air 
conditioning equipment and shall be the manufacturer's latest design. 

B. If an approved manufacturer is other than the manufacturer used as the basis for design, the 
equipment of product provided shall be equal in quality, durability, appearance, capacity and 
efficiency through all ranges of operation, shall conform with arrangements and space limitations 
of the equipment shown on the plans and/or specified, shall be compatible with the other 
components of the system and shall comply with the requirements for Substitution Items 
Requiring Prior Approval specified in this Section of the Specifications. All costs to make these 
items of equipment comply with these requirements including, but not limited to, piping, sheet 
metal, electrical work, and building alterations shall be included in the original bid. 

C. All package unit skid mounted equipment that are factory assembled shall meet, in detail, the 
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products named and specified within each section of the detailed mechanical and electrical 
Specifications. 

1.10 SHOP DRAWINGS/SUBMITTALS 
A. Refer to General Conditions and Supplementary General Conditions. 

B. All shop drawings shall be submitted in groupings of similar and/or related items.  Incomplete 
submittal groupings will be returned unchecked. 

C. Unless noted otherwise, submit digital (.pdf format) copies of complete manufacturer's shop 
drawings for all equipment, valves, plumbing and heating specialties, refrigeration specialties, 
pipe hangers, wiring diagrams and control diagrams including, but not limited to the items listed 
below.  Where items are referred to by symbolic designation on the drawings and specifications, 
all submittals shall bear the same designation. Refer to other Sections of the mechanical 
specifications for additional requirements.  

1) 23 0593  Testing, Adjusting, and Balancing For HVAC 

2) 23 2500  HVAC Water Treatment 

3) 23 3423  HVAC Power Ventilators 

4) 23 3700  Air Outlets and Inlets 

5) 23 8101  Terminal Heat Transfer Units 

1.11 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS 
A. Refer to Division 1, General Requirements. 

B. Provide compete maintenance and operating instructional manuals covering all mechanical 
equipment as specified herein, Division 1 requirements, and individual equipment specification 
sections. 

C. The O&M data shall be bound in a suitable number of 3" or 4", 3-ring, hard cover binders.  
Permanently imprinted on the cover shall be the words, "Manufacturer's Operation and 
Maintenance Data", project title, location of project, and the date.  A table of contents shall be 
provided in the front of each binder. 

D. Maintenance and operating instructional manuals shall be job specific to this project. Generic 
manuals are not acceptable.  Each piece of equipment in the O&M manual shall be identified as 
identified on the project drawings (i.e. Air Handling Unit AHU-1, Pump P-1, etc.).    

E. Internally subdivide the binder contents with permanent page dividers, organized by specification 
section and/or major equipment/systems (i.e. 230593_TESTING, ADJUSTING, AND 
BALANCING FOR HVAC, 233300_AIR DUCT ACCESSORIES, etc.) 

F. Contents:  Each volume of O&M manual shall have three parts:  

1. Part 1:  A directory listing names, addresses, and telephone numbers of Architect/Engineer, 
Contractor, Subcontractors, and major equipment suppliers. 

2. Part 2:  O&M data, arranged and subdivided by major equipment/systems.  For each 
category, identify names, addresses, and telephone numbers of Subcontractors and 
suppliers: 

a. List of equipment. 

b. Copies of Shop drawings and product data, approved by Architect/Engineer. 

c. Installation and operational procedures. 
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d. Routine maintenance procedures. 

e. Trouble shooting procedures. 

f. Complete parts lists by nomenclature, manufacturer's part number and use. 

g. Recommended spare parts lists. 

h. Lubrication chart listing all types of lubricants to be used for each piece of equipment and 
the recommended frequency of lubrication. 

i. Complete wiring and schematic diagrams. 

j. Elevations and/or sections cut through all of the major equipment and sub-assemblies. 

k. At the end of each section, a maintenance schedule shall be provided for each piece of 
equipment.  The schedule shall display the daily, weekly, monthly, semi-annual, and 
annual lubrication and preventative maintenance required in order to meet warranty 
conditions and the manufacturer's recommendations for optimal performance and life of 
the equipment.  Photos or reproduction of the manufacturer's literature will not be 
accepted. 

3. Part 3: Project documents and certificates, including the following: 

a. Testing, Adjusting, and Balance Reports (approved by Engineer). 

b. Warranty Certificates. 

c. Copies of approved construction permits. 

G. Maintenance and Operating manuals shall be provided, in digital .pdf format, to the Architect 
and/or Engineer for review when construction is 75% complete. 

H. A minimum of two (2) hard copies, as well as digital .pdf format, of all approved Operation and 
Maintenance literature shall be furnished to the Owner within 10 days after final inspection.  
O&M manuals must be completed prior to start of Owner training as the manuals shall be used as 
the basis of the training. 

1.12 INSTRUCTION OF OWNER PERSONNEL 
A. Before final inspection the Contractor shall instruct Owner's designated personnel in operation, 

adjustment and maintenance of mechanical equipment and systems at agreed upon times. 

B. For equipment requiring seasonal operation, perform instructions for other seasons within six 
months. 

C. Use Operation and Maintenance Manuals as basis for instruction. Review contents of manual 
with personnel in detail to explain all aspects of operation and maintenance. 

D. Prepare and insert additional data in Operation and Maintenance Manual when need for such 
data becomes apparent during instruction. 

E. Training shall be provided by factory authorized/trained representatives familiar with the startup 
and training on the equipment. 

1.13 RECORD DRAWINGS 
A. Contractor shall submit to the Architect and/or Engineer, record drawings which have been 

neatly marked to represent as-built conditions for all new mechanical work. 

B. The Contractor shall keep accurate note of all deviations from the construction documents and 
discrepancies in the concealed conditions and other items of construction on field drawings as 
they occur.  The marked up field documents shall be available for review by the Architect and/or 
Engineer, and Owner at their request. 

1.14 HAZARDOUS CONDITIONS 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024  
 

GENERAL MECHANICAL REQUIREMENTS 
 23 0001 - 6      

A. Prior to starting work in any hazardous condition area, obtain approval for doing so from a 
qualified representative of the Owner who is designated and authorized by the OWNER to 
perform testing and abatement, if necessary, of all hazardous materials including, but not limited 
to, asbestos, PCB, etc.. The Contractor shall visit the site prior to construction and indicate to the 
Owner’s representative the areas that may need testing and abatement (i.e. existing pipes that 
need renovating, boilers/equipment that need removal, ceilings/flooring that needs removal, 
etc.).  The Contractor shall not perform any inspection, testing, containment, removal or other 
work that is related in any way whatsoever to hazardous materials under the contract. 

PART 2  PRODUCTS 
2.01 MATERIALS 
A.  All material and equipment furnished and installed by the Contractor for the permanent Work shall be 

new, unused, of the best quality of make specified, shall be free from defects of any character, and 
shall be listed as approved by the UL and/or FM. 

PART 3  EXECUTION 
3.01 INSTALLATION OF EQUIPMENT 

A. Install equipment in strict accordance with all directions and recommendations furnished by the 
manufacturer. Where such directions are in conflict with the drawings and specifications, report 
such conflicts to the Architect and/or Engineer for resolution. 

3.02 WORK INVOLVING OTHER TRADES 
A. Certain items of equipment or materials specified in the Mechanical Division may have to be 

installed by other trades due to code requirements or union jurisdictional requirements.  In such 
instances, the Contractor shall complete the work through an approved, qualified subcontractor 
and shall include the full cost for same in his bid. 

3.03 LUBRICATION 
A. Provide all lubrication for the operation of the mechanical equipment until acceptance by the 

Owner. Contractor shall be responsible for all damage to bearings up to the date of acceptance 
of the equipment. Protect all bearings and shafts during installation. Thoroughly grease steel 
shafts to prevent corrosion. Provide covers as required for proper protection of all motors and 
other equipment during construction. 

3.04 COORDINATION 
A. Install work to avoid interference with work of other trades including, but not limited to, 

architectural and electrical trades. Remove and relocate any work that causes an interference at 
Contractor's expense. Disputes regarding the cause of an interference shall be resolved by the 
Architect and/or Engineer. 

3.05 CHASE, SHAFTS AND RECESSES 
A. Coordinate with structural, architectural and other trades to ensure accurate location and size of 

chases, shafts and recesses required for mechanical systems. 

3.06 SLEEVES 
A. Provide and install Schedule 40 black steel pipe sleeves, cut to length, wherever pipes pass 

through above grade walls and floors.  Provide and install galvanized steel pipe sleeves, cut to 
length, wherever pipes pass through below grade foundation walls and slab on grade floors. 
Sleeves shall terminate flush with walls in finished areas.  All sleeves through the floor are to 
extend two (2) inches above finish floor. 

B. Provide escutcheons at each penetration through walls, floors, and ceilings in exposed areas. 

C. Patch sleeves to match building material. 

3.07 SEALING OF MECHANICAL OPENINGS 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024  
 

GENERAL MECHANICAL REQUIREMENTS 
 23 0001 - 7      

A. Seal the space around pipes in sleeves and around duct openings through walls, floors and 
ceilings. 

B. Refer to specification 078400-Firestopping. 

C. Provide adequate clearance to allow for proper duct/pipe movement and sealing. 

D. Provide/install fireproof wall and floor sleeves as required by applicable building codes at all 
applicable wall, ceiling, and floor penetrations.  Refer to Architectural plans for wall assembly 
ratings. 

E. Sleeves placed in floors shall be flush with the underside of the floor construction and shall have 
planed, square ends, extending 2 inches above the finished floor, unless otherwise noted or 
detailed. 

F. Where sleeves pass through reinforced concrete floors, they shall be properly set in position 
prior to concrete pouring in such a way that they will be maintained in position until the concrete 
is set. 

G. Ducts and pipes passing through below grade perimeter walls or slabs on grade shall have the 
space between the duct/pipe and sleeve sealed watertight with a mechanically expandable 
elastomer seal device. 

H. Penetrations through fire rated floors and walls shall be fire-stopped in accordance with 
applicable building code requirements with UL and FMRC approved materials and shall have a 
fire rating equal to or greater than the fire partition rating.  Refer to architectural plans for 
locations and assembly ratings. 

1. Packing:  Refractory fiber or ceramic fiber. 

a. Manufacturers: 

1) Carborundum Fiberfrax. 

2) Johns-Manville - Cerafelt. 

3) Eagle Picher Epitherm 1200. 

4) Babcock and Wilcox Kaowool. 

2. Fire stop sealant. 

a. Manufacturers: 

1) Hilti 

2) Tremco 

3) Mameco 

4) Pecora 

3. Where combustible pipes, tubes, vents, etc. penetrate a fire rated assembly, such 
penetrations shall be protected by an approved through-penetration fire stop collar/sealant 
system per the building code. 

a. Through -penetration firestop systems shall be tested in accordance with ASTM E814 
with a minimum positive pressure differential of 0.01 inch WG.  Through penetration 
firestop systems shall have a "F" rating and a "T" rating of not less than 1 hour but not 
less than the required rating of the assembly penetrated. 

b. Hilti CP 642 Firestop Collar. 

c. Hilti FS-ONE High Performance Intumescent Firestop Sealant. 

d. 3M Fire Barrier PPD Plastic Pipe Device. 

e. 3M Fire Barrier Intumescent Firestop Sealant. 
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3.08 CUTTING, CORING AND PATCHING 
A. Refer to General Conditions. 

B. Unless specifically noted otherwise, the Contractor shall perform all cutting, coring, and patching 
that may be necessary for the installation of their Work.  All cutting, coring, patching and repair 
work shall be performed by the Contractor through qualified Subcontractors. Contractor shall 
include full cost of same in his bid. 

C. Secure approval form Architect and/or Structural Engineer, in writing, before cutting, 
welding/bolting to, or anchoring from any structural building components (i.e. structural steel, 
load bearing walls, footings/foundations, concrete floors/ceilings, etc.). 

3.09 EQUIPMENT FOUNDATIONS AND SUPPORTS 
A. For equipment suspended form ceiling or walls, furnish and install all inserts, rods, structural 

steel frames, brackets and platforms required. Obtain approval of Architect and/or Structural 
Engineer for same including loads, locations, and methods of attachment. 

3.10 EQUIPMENT CONNECTIONS 
A. Make connections to equipment, fixtures and other items included in the work in accordance with 

the approved shop drawings and rough-in measurements furnished by the manufactures of the 
particular equipment furnished. 

B. All piping connections to equipment shall be flanged or shall be made with unions to facilitate 
equipment removal. 

C. All piping connections to pumps, coils, and other equipment shall be installed without strain at the 
pipe connection of this equipment. 

D. Brass unions for connections of 2 inch and less and flanged union with dielectric gasket and bolt 
sleeves for 2-1/2 inch and greater shall be used for equipment connections of dissimilar metals. 

E. All ductwork connections to air handling equipment shall be made with flexible duct connectors. 

3.11 ACCESSIBILITY 
A. All equipment shall be installed so as to be readily accessible for operation, maintenance, and 

repair, as required by the equipment manufacturer and as subject to the approval of the 
Engineer. 

3.12 CLEANING 
A. Each trade shall be responsible for removing all debris daily as required to maintain the work 

area in a neat, orderly condition. 

B. After equipment, ductwork, piping systems have been completed and tested, each entire system 
shall be cleaned and flushed. 

C. Prior to connection of new piping to existing piping systems, all new piping shall be subject to 
initial flushing, cleaning and final flushing. Provide temporary bypass piping and fittings, 
temporary valves and strainers, temporary water make-up piping with approved means of 
backflow prevention, and temporary pumps as needed to perform specified flushing and cleaning 
requirements. 

3.13 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS 
A. Electrical equipment furnished by Mechanical Trades and installed by Electrical Trades shall be 

turned over to Electrical Trades in good condition. 

B. Equipment and materials shall be protected from theft, injury or damage. 

C. Materials with enamel or glaze surface, shall be protected from damage by covering and/or 
coating as recommended in bulletin, "Handling and Care of Enameled Cast Iron Plumbing 
Fixtures," issued by the Plumbing Fixtures Manufacturers Association, and as approved. 
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D. Coat polished or plated metal parts with white petroleum jelly immediately after installation. 

E. Protect equipment outlets, pipe and duct openings with temporary plugs or caps. 

F. Provide adequate storage for all equipment and materials delivered to the job site.  Equipment 
set in place in unprotected areas must be provided with temporary protection. 

3.14 FILTERS 
A. Provide and maintain filters in air handling systems throughout the construction period and prior 

to final acceptance of the building. Do not run air handling equipment without all prefilters and 
final filters as specified. 

B. Immediately prior to final building acceptance by the Owner, the Contractor shall: 

1. Thoroughly wash, recharge and reinstall cleanable type air filters. 

2. Replace all disposable type air filters, prefilters and final filters, with new units.  In addition to 
replacing the filters with new ones, the contractor shall supply the Owner with an extra set of 
each filter for the Owner's use. 

3.15 GENERAL SUPPORT REQUIREMENTS 
A. Each mechanical trade shall provide all required supporting components to properly support their 

work. Supporting components/systems shall be in accordance with Code and as specified. 

B. Provide all necessary angle/brackets or supplementary steel as required for adequate support 
for all piping, ductwork, specialties, and equipment. Secure approval form Architect and/or 
Engineer, in writing, before welding or bolting to steel framing or anchoring to concrete structure. 

C. Where piping, ductwork, specialties, or equipment is supported or suspended from concrete 
construction, provide approved concrete inserts in formwork to receive hanger rods, such as 
Unistrut or Powerstrut, and where installed in metal deck, use Ramset or Welds as required. 

D. Hangers for ductwork 48 inches and wider located in Mechanical Rooms shall be sized to also 
support fire protection system branch piping. 

3.16 PIPING SYSTEMS TESTING 
A. Test backflow prevention at connections between potable water and nonpotable water for proper 

functioning under normal operating conditions.  Provide Owner with one (1) copy of the potable 
water backflow prevention test report. 

B. Pressure test hydronic piping (i.e. heating water, chilled water, heat pump water, condenser 
water, etc.) in accordance with governing and applicable codes.  At minimum, test with water at 
225 PSIG - permissible pressure drop shall be 0 PSIG over 2 hour period. 

C. Pressure test natural gas and propane gas piping in accordance with governing and applicable 
codes.  At minimum, test with air at 100 PSIG - permissible pressure drop shall be 0 PSIG over 
2 hour period. 

3.17 DRAWINGS AND MEASUREMENTS 
A. These specifications and accompanying drawings are intended to describe and provide for 

finished work. They are intended to be cooperative, and what is called for by either the drawings 
or specifications shall be as binding as if call for by both.  The work herein described shall be 
complete in every detail. 

B. The Drawings are not intended to be scaled for rough-in measurements, nor to serve as Shop 
Drawings.  Field measurements necessary for ordering materials and fitting the installation to 
the building construction and arrangement shall be taken by the Contractor.  The Contractor 
shall check latest architectural drawings to locate equipment/fixtures/etc., check latest structural 
drawings for interferences, etc..  

3.18 EXTRA WORK 
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A. For any extra work which may be proposed, the Contractor shall furnish to the General 
Contractor/Construction Manager, an itemized breakdown of the estimated cost of all materials 
and labor required to complete this work.  The estimate cost breakdown shall include unit prices 
(same prices for increase/decrease of work) for all materials (i.e. duct, piping, valves, equipment, 
equipment rental, etc.) and all labor (i.e. manhours, overtime, etc.) which may be required for any 
proposed extra work.  The Contractor shall not proceed until receiving a written order from the 
General Contractor establishing the agreed price and describing the work to be done. 

3.19 DEMOLITION WORK 
A. All demolition of existing mechanical equipment and materials shall be done by the Contractor 

unless otherwise indicated. Included are all items such as, but not limited to, existing piping, 
pumps, ductwork, supports and equipment where such items are not required for the proper 
operation of the modified system. 

B. In general, demolition work is indicated on the drawings. However, the Contractor shall visit the 
job to determine the full extent and character of this work. 

C. The Contractor shall review all other contract documents (i.e. architectural plans, electrical plans, 
etc.) to review the extent of demolition and remodeling work. 

D. Unless specifically noted to the contrary, removed materials shall not be reused in the work.  
Salvaged materials that are to be reused shall be stored safe against damage and turned over to 
the appropriate trade for reuse. Salvaged materials of value that are not to be reused shall 
remain the property of the Owner unless such ownership is waived. Remove items from the 
systems and turn over to the Owner in their condition prior to removal.  The Owner shall move 
and store these materials. Items on which the Owner waives ownership shall become the 
property of the Contractor, who shall remove and legally dispose of, away from the premises. 

E. Work that has been cut or partially removed shall be protected against damage until covered by 
permanent construction. 

F. Clean and flush the interior and exterior of all existing relocated equipment and its related piping, 
valves, and accessories that are to be reused of all mud, debris, pipe dope, oils, welding slag, 
loose mill scale, rust and other extraneous material so that the existing equipment and all 
accessories can be repainted and repaired as required to place in first-class working condition. 

G. Where existing equipment is to be removed, cap piping under floor, behind face of wall, above 
ceiling or at mains. 

H. Provide sheet metal caps on ductwork and cap piping immediately adjacent to demolition as 
soon as demolition commences in order to allow existing systems to remain in operation.  Caps 
shall be of same material as service requiring such. 

3.20 WORK IN EXISTING BUILDINGS 
A. The Owner will provide access to existing buildings as required. Access requirements to 

occupied buildings shall be identified on the project schedule. The Contractor, once work is 
started in the existing building, shall complete same without interruption so as to return work 
areas as soon as possible to Owner. 

B. Adequately protect and preserve all existing and newly installed work.  Promptly repair any 
damage to same at Contractor's expense. 

C. Consult with the Architect and/or Engineer as to the methods of carrying on the work so as not to 
interfere with the Owner’s operation any more than absolutely necessary. Accordingly, all service 
lines shall be kept in operation as long as possible and the services shall only be interrupted at 
such time as will be designated by the Architect and/or Owner's Representative. 

3.21 ACCEPTANCE PROCEDURE 
A. Upon successful completion of start-up and recalibration, but prior to building acceptance, 

substantial completion and commencement of warranties, the Architect and/or Engineer shall be 
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requested in writing to inspect the satisfactory operation of all mechanical control systems. 

B. The Contractor shall demonstrate operation of equipment and control systems, including each 
individual component, to the Architect and/or Engineer and Owner. 

C. After correcting all items appearing on the punch list, make a second written request to the 
Architect and/or Engineer for inspection and approval. 

D. After all items on the punch list are corrected and formal approval of the plumbing/mechanical 
systems is provided by the Architect and/or Engineer, the Contractor shall indicate to the Owner 
in writing the commencement of the warranty period. 

E. If testing, adjusting, and balancing of a mechanical system cannot take place due to seasonal 
weather, all parties involved (i.e. mechanical contractor and test/balance agency, and 
manufacturer's representative) shall return to the site during season required to properly test, 
adjust and balance the equipment.  An example of this would be a heating system installed and 
tested in the cooling season (summer).  Due to the fact that there may not be enough heating 
load required to properly test the boiler, all parties shall return to the site the following heating 
season (winter) to test, adjust, and balance the heating system. 

F. Operation of the following systems shall be demonstrated: 

1. Air Handling Systems 

2. Heating Systems 

3. Chemical Treatment Systems 

4. Space Temperature Controls 

END OF SECTION 
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SECTION 23 0553 
 

IDENTIFICATION FOR HVAC SYSTEMS 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; The American Society of 
Mechanical Engineers. 

PART 2  PRODUCTS 
2.01 IDENTIFICATION APPLICATIONS 

A. Air Handling Units:  Nameplates. 
B. Air Terminal Units:  Tags. 
C. Automatic Controls:  Tags. Key to control schematic. 
D. Control Panels:  Nameplates. 
E. Ductwork:  Plastic Tape Duct Markers. 
F. Major Control Components:  Nameplates. 
G. Piping:  Pipe markers. 
H. Small-sized Equipment:  Tags. 
I. Thermostats:  Nameplates. 
J. Valves:  Tags. 

2.02 MANUFACTURERS 

A. Brady Corporation:  www.bradycorp.com. 
B. Champion America, Inc.:  www.Champion-America.com. 
C. Seton Identification Products:  www.seton.com/aec. 

2.03 NAMEPLATES 

A. Description:  Laminated three-layer plastic with engraved letters. 
1. Letter Color:  Conform to ANSI/ASME A13.1, unless specified otherwise. 
2. Letter Height:  1/2 inch. 
3. Background Color:  Conform to ANSI/ASME A13.1, unless specified otherwise. 

2.04 TAGS 

A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting 
background color.  Tag size minimum 1-1/2 inch diameter. 

2.05 PIPE MARKERS 

A. Color:  Conform to ASME A13.1. 
B. 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. 

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing 
and printed markings. 

D. Underground Plastic Pipe Markers:  Bright colored continuously printed plastic ribbon tape, 
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service. 
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2.06 DUCT MARKERS 

A. Plastic Tape Duct 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. 
B. Verify Owner’s existing identification standard and provide new identification to match. 

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. Identify mechanical equipment (i.e. air handling units, etc.) with plastic nameplates.  Small 

devices, such as in-line pumps, may be identified with tags. 
F. Identify control panels and major control components outside panels with plastic nameplates. 
G. Identify thermostats relating to terminal boxes or valves with nameplates. 
H. Identify valves in main and branch piping with tags. 
I. Identify air terminal units and radiator valves with numbered tags. 
J. Tag automatic controls, instruments, and relays.  Key to control schematic. 
K. Identify piping, concealed or exposed, with plastic pipe markers.  Use tags on piping 3/4 inch 

diameter and smaller.  Identify service, flow direction, and unique pressure or temperature if 
necessary to distinguish between other systems.  Install in clear view and align with axis of 
piping.  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.  Arrows and markers shall be mounted to provide unobstructed visibility from floor 
level. 

L. Identify ductwork (i.e. Supply Air, Return Air, Outdoor Air, Fresh Air, Exhaust Air, etc.) with plastic 
tape duct markers.  Identify with air handling unit identification number and area served.  
Locate identification on ductwork at air handling unit, at each side of penetration of structure or 
enclosure, and at each obstruction, at each riser, and at straight runs not to exceed 20' apart. 

END OF SECTION 
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SECTION 23 0593 
 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Testing, adjustment, and balancing of air systems. 

B. Testing, adjustment, and balancing of hydronic and refrigerating systems. 

1.02 REFERENCE STANDARDS 
A. AABC MN-1 - AABC National Standards for Total System Balance; Associated Air Balance 

Council. 

B. ASHRAE Std 111 - Practices for Measurement, Testing, Adjusting and Balancing of Building 
Heating, Ventilation, Air-Conditioning, and Refrigeration Systems; American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc.. 

C. NEBB (TAB) - Procedural Standards for Testing Adjusting Balancing of Environmental Systems; 
National Environmental Balancing Bureau. 

1.03 SUBMITTALS  
A. Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor for 

approval within 30 days after award of Contract. 

B. Sample Report Forms: Submit two sets of sample TAB report forms. 

C. Certified TAB Reports: Submit two copies of reports prepared, as specified in this Section, on 
approved forms certified by TAB firm. 

D. Control System Coordination Reports:  Communicate in writing to the controls installer all 
setpoint and parameter changes made or problems and discrepancies identified during TAB that 
affect, or could affect, the control system setup and operation. 

E. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and 
balancing of systems and equipment to achieve specified performance. 

1. Prior to commencing work, submit report forms or outlines indicating adjusting, balancing, 
and equipment data required. 

2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final 
copies for ENGINEER and for inclusion in operating and maintenance manuals. 

3. Provide reports in .pdf format, complete with with cover identification and TOC/Index.  
Include set of reduced drawings with air outlets and equipment identified to correspond with 
data sheets, and indicating thermostat locations. 

4. Include actual instrument list, with manufacturer name, serial number, and date of 
calibration. 

5. Form of Test Reports:  Where the TAB standard being followed recommends a report 
format use that; otherwise, follow ASHRAE Std 111. 

6. Units of Measure:  Report data in I-P (inch-pound) units only. 

7. Test Reports:  Indicate data on AABC MN-1 forms, NEBB forms, or forms containing 
information indicated in Schedules. 

8. Include the following on the title page of each report: 

a. Name of Testing, Adjusting, and Balancing Agency. 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024  

TESTING, ADJUSTING, AND BALANCING FOR HVAC 
 23 0593 - 2    

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 ENGINEER. 

g. Project Engineer. 

h. Project CONTRACTOR. 

i. Project altitude. 

j. Report date. 

F. Project Record Documents:  Record actual locations of flow measuring stations and balancing 
valves and rough setting. 

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. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems. 

3. Maintain at least one copy of the standard to be used at project site at all times. 

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 five 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. 

c. NBC, National Balancing Council:  www.nbctab.org.  

4. And/Or one of the following Pre-Qualified TAB Agencies. 

E. Pre-Qualified TAB Agencies: 

1. Integrity Test & Balance, Inc.: 10381 E. Cherry Bend Rd. #A, Traverse City, MI 49684, 
(231-929-0940) - Contact Kevin Heikkila (cell: 231-499-5666). 

2. International Test & Balance Inc.: Southfield, MI (248-559-5864). 

3. Hi-Tech Test & Balance: Freeland, MI (989-695-5498). 

 

http://www.nebb.org/
http://www.nbctab.org/
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3.02 SEQUENCING AND SCHEDULING 
A. Sequence work to commence after completion of systems and schedule completion of work 

before Substantial Completion of Project. 

B. The mechanical contractor shall provide to the TAB sub-contractor all shop drawings, submittal 
data, up-to-date revisions, change orders, bulletins, and other data required for the planning, 
preparation, and execution of the TAB work. 

C. The mechanical contractor shall provide startup personnel to assist the TAB sub-contractor in 
testing, adjusting, and balancing work. 

D. Schedule and provide assistance in final adjustment and test of the kitchen exhaust and 
make-up air systems with Health Department. 

E. If testing, adjusting, and balancing of a mechanical system cannot take place due to seasonal 
weather, all parties involved (i.e. mechanical contractor and test/balance agency) shall return to 
the site during season required to properly test, adjust and balance the equipment.  An example 
of this would be a heating system installed and tested in the cooling season (summer).  Due to 
the fact that there may not be enough heating load required to properly test and balance the 
heating systems, all parties shall return to the site the following heating season (winter) to test, 
adjust, and balance the heating system. 

F. All test points, balance valves, mechanical identification, etc. shall be complete and accessible to 
the TAB sub-contractor.  

G. Schedule and provide assistance in final adjustment and test of life safety system, smoke 
evacuation system, and smoke control system with Fire Authority. 

3.03 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. 

3. Proper thermal overload protection is in place for electrical equipment. 

4. Final filters are clean and in place.  If required, install temporary media in addition to final 
filters. 

5. Duct systems are clean of debris. 

6. Fans are rotating correctly. 

7. Fire and volume dampers are in place and open. 

8. Air coil fins are cleaned and combed. 

9. Access doors are closed and duct end caps are in place. 

10. Air outlets are installed and connected. 

11. Duct system leakage is minimized. 

12. Hydronic systems are flushed, filled, and vented. 

13. Pumps are rotating correctly. 

14. Proper strainer baskets are clean and in place. 

15. Service and balance valves are open. 

B. Examine system and equipment installations to verify that they are complete and that testing, 
cleaning, adjusting, and commissioning specified in individual Sections have been performed. 
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C. Examine system and equipment test reports. 

D. Examine HVAC system and equipment installations to verify that indicated balancing devices, 
such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and 
fittings, and manual volume dampers, are properly installed, and that their locations are 
accessible and appropriate for effective balancing and for efficient system and equipment 
operation. 

E. Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased, 
belts are aligned and tight, and equipment with functioning controls is ready for operation. 

F. Examine equipment for installation and for properly operating safety interlocks and controls. 

G. Report deficiencies discovered before and during performance of TAB procedures. Observe and 
record system reactions to changes in conditions. Record default set points if different from 
indicated values. 

H. Submit field reports.  Report defects and deficiencies that will or could prevent proper system 
balance. 

I. Promptly report abnormal conditions in mechanical systems or conditions which prevent system 
balance. 

J. Beginning of work means acceptance of existing conditions. 

3.04 PREPARATION  
A. Hold a pre-balancing meeting 4 weeks prior to starting TAB work. 

1. Require attendance by all installers whose work will be tested, adjusted, or balanced. 

B. Provide instruments required for testing, adjusting, and balancing operations.  Make 
instruments available to ENGINEER to facilitate spot checks during testing. 

C. Provide additional balancing devices as required. 

D. Prepare a TAB plan that includes strategies and step-by-step procedures. 

E. Perform the following field tests and inspections to new and renovated portions of duct systems 
according to SMACNA's "HVAC Air Duct Leakage Test Manual" and prepare test reports: 

1. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing 
and for compliance with test requirements. 

2. Conduct tests at static pressures equal to maximum design pressure of system or section 
being tested. If pressure classes are not indicated, test entire system at maximum system 
design pressure. Do not pressurize systems above maximum design operating pressure. 
Give seven days' advance notice for testing. 

3. Maximum Allowable Leakage: Comply with requirements for Leakage Class 3 for round and 
flat-oval ducts, Leakage Class 12 for rectangular ducts in pressure classes lower than and 
equal to 2-inch wg (both positive and negative pressures), and Leakage Class 6 for pressure 
classes from 2- to 10-inch wg. 

4. Remake leaking joints and retest until leakage is equal to or less than maximum allowable. 

F. Complete system readiness checks and prepare system readiness reports. Verify the following: 

1. Permanent electrical power wiring is complete. 

2. Equipment and duct access doors are securely closed. 

3. Balance, smoke, and fire dampers are open. 

4. Ceilings are installed in critical areas where air-pattern adjustments are required and access 
to balancing devices is provided. 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024  

TESTING, ADJUSTING, AND BALANCING FOR HVAC 
 23 0593 - 5    

5. Windows and doors can be closed so indicated conditions for system operations can be met. 

3.05 ADJUSTMENT TOLERANCES 
A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems and 

plus or minus 10 percent of design for return and exhaust systems. 

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to 
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design. 

C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design. 

3.06 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. At final inspection, recheck random selections of data recorded in report.  Recheck points or 
areas as selected and witnessed by the OWNER. 

F. Check and adjust systems approximately six months after final acceptance and submit report. 

3.07 AIR SYSTEM PROCEDURE 
A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 

recommended testing procedures. Crosscheck the summation of required outlet volumes with 
required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts, or use reduced scale contract 
documents with notations. 

C. Determine the best locations in main and branch ducts for accurate duct airflow measurements. 

D. Cut insulation, and drill ducts for installation of test probes to the minimum extent necessary to 
allow adequate performance of procedures. After testing and balancing, close probe holes with 
neat patches, neoprene plugs, threaded plugs, or threaded twist-on metal caps, and patch 
insulation with new materials identical to those removed. Restore vapor barrier and finish 
according to insulation Specifications for this Project. 

E. Check air flow within intake plenums and mixing boxes of air handling units for uneven flow and 
temperature stratification and prepare a report with profile elevations (temperature and velocity) 
on each coil or filter face for Architect. 

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

G. Verify that motor starters are equipped with properly sized thermal protection. 

H. Check dampers for proper position to achieve desired airflow path. 

I. Check for airflow blockages. 

J. Check for proper sealing of air duct system. 

K. Adjust air handling and distribution systems to provide required or design supply, return, and 
exhaust air quantities. 

L. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of 
duct. 

M. Measure air quantities at air inlets and outlets. 
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N. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts 
and noise. 

O. Use volume control devices to regulate air quantities only to extend that adjustments do not 
create objectionable air motion or sound levels.  Effect volume control by duct internal devices 
such as dampers and splitters. 

P. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design 
conditions. 

Q. Measure temperature conditions across outside air, return air, and exhaust dampers to check 
leakage. 

R. Where modulating dampers are provided, take measurements and balance at extreme 
conditions.  Balance variable volume systems at maximum air flow rate, full cooling, and at 
minimum air flow rate, full heating. 

3.08 PROCEDURES FOR CONSTANT VOLUME AIR SYSTEMS 
A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 

fan manufacturer. 

1. Measure fan static pressures to determine actual static pressure as follows: 

a. Measure outlet static pressure as far downstream from the fan as practicable and 
upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet. 

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 
possible, upstream from flexible connection and downstream from duct restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that 
houses the fan. 

2. Measure static pressure across each component that makes up an air-handling unit, rooftop 
unit, and other air-handling and -treating equipment. 

a. Simulate dirty filter operation and record the point at which maintenance personnel must 
change filters. 

3. Measure static pressures entering and leaving other devices such as sound traps, heat 
recovery equipment, and air washers, under final balanced conditions. 

4. Select required sheave sizes and advise installing contractor to change drive sheaves 
accordingly. 

5. Do not recommend fan-speed adjustments that result in motor overload. Consult equipment 
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur. Measure amperage in full cooling, full 
heating, economizer, and any other operating modes to determine the maximum required 
brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows within specified tolerances. 

1. Measure airflow at a point downstream from the balancing damper and adjust volume 
dampers until the proper airflow is achieved. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 
traverse measurements, measure airflow at terminal outlets and inlets and calculate the 
total airflow for that zone. 

2. Remeasure each submain and branch duct after all have been adjusted. Continue to adjust 
submain and branch ducts to indicated airflows within specified tolerances. 
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C. Measure terminal outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 
instructions and calculating factors. 

D. Adjust terminal outlets and inlets for each space to indicated airflows within specified tolerances 
of indicated values. Make adjustments using volume dampers rather than extractors and the 
dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated 
quantities without generating noise levels above the limitations prescribed by the Contract 
Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.10 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. 

3.11 INSPECTIONS 
A. Initial Inspection: 

1. After testing and balancing are complete, operate each system and randomly check 
measurements to verify that the system is operating according to the final test and balance 
readings documented in the Final Report. 

2. Randomly check the following for each system: 

a. Measure airflow of at least 10 percent of air outlets. 

b. Measure space pressure of at least 10 percent of locations. 

c. Verify that balancing devices are marked with final balance position. 

d. Note deviations to the Contract Documents in the Final Report. 

B. Final Inspection: 

1. After initial inspection is complete and evidence by random checks verifies that testing and 
balancing are complete and accurately documented in the final report, request that a final 
inspection be made by Owner. 

2. TAB firm test and balance engineer shall conduct the inspection in the presence of Owner. 

3. Owner shall randomly select measurements documented in the final report to be rechecked. 
The rechecking shall be limited to either 10 percent of the total measurements recorded, or 
the extent of measurements that can be accomplished in a normal 8-hour business day. 

4. If the rechecks yield measurements that differ from the measurements documented in the 
final report by more than the tolerances allowed, the measurements shall be noted as 
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"FAILED." 

5. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final inspection, the testing and balancing shall be 
considered incomplete and shall be rejected. 

6. TAB firm shall recheck all measurements and make adjustments. Revise the final report and 
balancing device settings to include all changes and resubmit the final report. 

7. Request a second final inspection. If the second final inspection also fails, Owner shall 
contract the services of another TAB firm to complete the testing and balancing in 
accordance with the Contract Documents and deduct the cost of the services from the final 
payment. 

3.12 ADDITIONAL TESTS 
A. Within 90 days of completing TAB, perform additional testing and balancing to verify that 

balanced conditions are being maintained throughout and to correct unusual conditions. 

3.13 SCOPE 
A. Test, adjust, and balance the following: 

1. Air Coils 

2. Terminal Heat Transfer Units 

3. Fans  

4. Air Inlets and Outlets 

3.14 MINIMUM DATA TO BE REPORTED 
A. Items: 

1. Fan Data: 

a. System identification. 

b. Location. 

c. Make and type. 

d. Model number and size. 

e. Manufacturer's serial number. 

f. Arrangement and class. 

g. Sheave make, size in inches, and bore. 

h. Sheave dimensions, center-to-center, and amount of adjustments in inches. 

2. Electric Motors: 

a. Manufacturer  

b. Model/Frame  

c. HP/BHP  

d. Phase, voltage, amperage; nameplate, actual, no load 

e. RPM  

f. Service factor 

g. Starter size, rating, heater elements 

h. Sheave Make/Size/Bore 
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3. Heating Coils: 

a. Identification/number  

b. Location  

c. Service  

d. Manufacturer  

e. Air flow, design and actual 

f. Water flow, design and actual 

g. Water pressure drop, design and actual 

h. Entering water temperature, design and actual 

i. Leaving water temperature, design and actual 

j. Entering air temperature, design and actual 

k. Leaving air temperature, design and actual 

l. Air pressure drop, design and actual 

4. Air Moving Equipment: 

a. Location  

b. Manufacturer  

c. Model number 

d. Serial number 

e. Arrangement/Class/Discharge  

f. Air flow, specified and actual 

g. Return air flow, specified and actual 

h. Outside air flow, specified and actual 

i. Total static pressure (total external), specified and actual 

j. Inlet pressure 

k. Discharge pressure 

l. Sheave Make/Size/Bore 

m. Number of Belts/Make/Size 

n. Fan RPM 

5. Return Air/Outside Air: 

a. Identification/location  

b. Design air flow 

c. Actual air flow 

d. Design return air flow 

e. Actual return air flow 

f. Design outside air flow 

g. Actual outside air flow 

h. Return air temperature 
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i. Outside air temperature 

j. Required mixed air temperature 

k. Actual mixed air temperature 

l. Design outside/return air ratio 

m. Actual outside/return air ratio 

6. Exhaust Fans: 

a. Location  

b. Manufacturer  

c. Model number 

d. Serial number 

e. Air flow, specified and actual 

f. Total static pressure (total external), specified and actual 

g. Inlet pressure 

h. Discharge pressure 

i. Sheave Make/Size/Bore 

j. Number of Belts/Make/Size 

k. Fan RPM 

7. Air Distribution Tests (diffusers, grills, registers): 

a. Air terminal number 

b. Room number/location 

c. Terminal type 

d. Terminal size 

e. Area factor 

f. Design velocity 

g. Design air flow 

h. Test (final) velocity 

i. Test (final) air flow 

j. Percent of design air flow 

END OF SECTION 
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SECTION 23 0713 
 

DUCT INSULATION 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Duct insulation. 

1.02 REFERENCE STANDARDS 
A. ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission Properties by 

Means of the Heat Flow Meter Apparatus. 

B. ASTM C 553 - Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and 
Industrial Applications. 

C. ASTM C 612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation. 

D. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials. 

E. ASTM E 96/E 96M - Standard Test Methods for Water Vapor Transmission of Materials. 

F. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 
National Fire Protection Association. 

G. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air 
Conditioning Contractors' National Association. 

H. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; 
Underwriters Laboratories Inc.. 

1.03 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type 

specified in this section with not less than 10 years of documented experience. 

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this 
section, with minimum 10 years of experience and approved by manufacturer. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Accept materials on site in original factory packaging, labeled with manufacturer's identification, 

including product density and thickness. 

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original wrapping. 

1.05 FIELD CONDITIONS 
A. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics, 

and insulation cements. 

B. Maintain temperature during and after installation for minimum period of 24 hours. 

1.06 INSULATION OF EXISTING SYSTEMS 
A. On renovation/addition projects where existing ductwork systems are being modified the existing 

ductwork systems shall be reinsulated as required to maintain sealed insulation/vapor barrier. 

B. After completion of any required asbestos abatement, reinsulate all existing systems. 

PART 2  PRODUCTS 
2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION 
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A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, 
when tested in accordance with ASTM E 84, NFPA 255, or UL 723. 

B. Where insulation and covering is specified or required to include a vapor barrier, it is critical that 
the integrity of the vapor barrier is continuously maintained.  Fasteners or other securing 
devices that may unintentionally penetrate, or damage, the vapor barrier are prohibited.  Where 
fasteners must penetrate the vapor barrier, the vapor barrier shall be repaired. 

2.02 GLASS FIBER, FLEXIBLE (EXTERIOR DUCT WRAP) 
A. Manufacturer: 

1. Knauf Insulation:  www.knaufusa.com. 

2. Johns Manville Corporation:  www.jm.com. 

3. Owens Corning Corp:  www.owenscorning.com. 

4. CertainTeed Corporation:  www.certainteed.com. 

B. Insulation:  ASTM C 553; flexible, noncombustible blanket. 

1. 'K' value:  0.29 at 75 degrees F, when tested in accordance with ASTM C 518. 

2. Maximum Service Temperature:  450 degrees F. 

3. Maximum Water Vapor Sorption:  5.0 percent by weight. 

4. Maximum Density:  1.5 lb./cu ft. 

C. Vapor Barrier Jacket: 

1. Kraft paper with glass fiber yarn and bonded to aluminized film. 

2. Moisture Vapor Permeability:  0.058 ng/Pa s m (0.04 perm inch), when tested in accordance 
with ASTM E 96/E 96M. 

3. Secure with pressure sensitive tape. 

D. Vapor Barrier Tape: 

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure 
sensitive rubber based adhesive.  The use of duct tape is prohibited. 

E. Outdoor Vapor Barrier Mastic: 

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color. 

F. Tie Wire:  Annealed steel, 16 gage. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that ducts have been tested before applying insulation materials. 

B. Verify that surfaces are clean, foreign material removed, and dry. 

3.02 INSTALLATION 
A. Install in accordance with manufacturer's instructions. 

B. Install in accordance with NAIMA National Insulation Standards. 

C. Insulated ducts conveying air below ambient temperature: 

1. Provide insulation with vapor barrier jackets. 

2. Finish with tape and vapor barrier jacket. 

3. Continue insulation through walls, sleeves, hangers, and other duct penetrations. 
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4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections, 
and expansion joints. 

D. Insulated ducts conveying air above ambient temperature: 

1. Provide with standard vapor barrier jacket. 

2. Insulate fittings and joints.  Where service access is required, bevel and seal ends of 
insulation. 

3. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections, 
and expansion joints. 

E. Ducts Exposed in Finished Spaces:  Insulate with rigid glass fiber insulation and finish with 
canvas jacket sized for finish painting or aluminum jacket.  Refer to specification section 09900 
- Coordinate color with Architect. 

F. Exterior Applications (exposed to weather):  Provide insulation of thickness scheduled with 
outdoor vapor barrier mastic.  Cover with 5-Ply Laminate Jacket System (VentureClad 
1577CW) with weatherproof caulked joints and seems located on bottom side of horizontal 
sections. 

G. External Duct Insulation Application: 

1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier 
adhesive or tape to match jacket. 

2. Install without sag on underside of duct.  Use adhesive or mechanical fasteners where 
necessary to prevent sagging.  Lift duct off trapeze hangers and insert spacers. 

3. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive. 

4. Stop and point insulation around access doors and damper operators to allow operation 
without disturbing wrapping. 

5. Continue insulation through wall penetrations using rigid fiberglass insulation 6 inches on 
either side of wall. 

3.03 SCHEDULES 
A. Outside Air Intake Ducts: 

1. Flexible Glass Fiber Duct Insulation:  3 inches thick. 

2. Rigid Glass Fiber Duct Insulation:  3 inches thick. 

B. OA Plenums: 

1. Rigid Glass Fiber Duct Insulation:  3 inches thick. 

C. Supply Air Ducts and Fresh Air: 

1. Flexible Glass Fiber Duct Insulation:  1.5 inches thick. 

2. Rigid Glass Fiber Duct Insulation:  1.5 inches thick. 

END OF SECTION 
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SECTION 23 0719 
 

HVAC PIPING INSULATION 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Piping insulation. 

B. Insulation jackets. 

1.02 REFERENCE STANDARDS 
A. ASTM B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

B. ASTM B 209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 
[Metric]. 

C. ASTM C 177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Guarded Hot Plate Apparatus. 

D. ASTM C 195 - Standard Specification for Mineral Fiber Thermal Insulating Cement. 

E. ASTM C 449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and 
Finishing Cement. 

F. ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus. 

G. ASTM C 533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation. 

H. ASTM C 547 - Standard Specification for Mineral Fiber Pipe Insulation. 

I. ASTM C 795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic 
Stainless Steel. 

J. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials. 

K. ASTM E 96/E 96M - Standard Test Methods for Water Vapor Transmission of Materials. 

L. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 
National Fire Protection Association. 

M. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; 
Underwriters Laboratories Inc.. 

1.03 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with not less than 10 years of documented experience. 

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this 
section with minimum 10 years of experience. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Accept materials on site, labeled with manufacturer's identification, product density, and 

thickness. 

B. Store insulation in original wrapping and protect from weather, dirt, chemicals, and damage. 

1.05 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. 
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1.06 INSULATION OF EXISTING SYSTEMS 
A. On renovation/addition projects where existing piping systems are being modified the existing 

piping systems shall be reinsulated as required to maintain sealed insulation/vapor barrier. 

B. After completion of any required asbestos abatement, reinsulate all existing systems. 

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 E 84, NFPA 255, or UL 723. 

2.02 GLASS FIBER 
A. Manufacturers: 

1. Knauf Insulation:  www.knaufusa.com. 

2. Johns Manville Corporation:  www.jm.com. 

3. Owens Corning Corp:  www.owenscorning.com. 

4. CertainTeed Corporation:  www.certainteed.com. 

B. Insulation:  ASTM C 547 and ASTM C 795; rigid molded, noncombustible. 

1. 'K' value:  ASTM C 177, 0.24 at 75 degrees F. 

2. Maximum service temperature:  850 degrees F. 

3. Maximum moisture absorption:  0.2 percent by volume. 

4. Density:  3.5 lb./cu. ft. 

C. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film; 
moisture vapor transmission when tested in accordance with ASTM E 96 of 0.02 perm-inches.  
Secure with self-sealing longitudinal laps and butt strips. 

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 as recommended by insulation manufacturer. 

F. Insulating Cement/Mastic: 

1. ASTM C 195; hydraulic setting on mineral wool. 

G. Fibrous Glass Fabric: 

1. Cloth:  Untreated; 9 oz./sq. yd. weight. 

2. Blanket:  1.0 lb./cu ft. density. 

H. Indoor Vapor Barrier Finish: 

1. Vinyl emulsion type acrylic, compatible with insulation, black color. 

I. Outdoor Vapor Barrier Mastic: 

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color. 

J. Outdoor Breather Mastic: 

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color. 

K. Insulating Cement: 

1. ASTM C 449/C 449M. 
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2.03 HYDROUS CALCIUM SILICATE 
A. Manufacturers: 

1. Johns Manville Corporation; Model Thermo-12/Blue:  www.jm.com. 

2. Ownes-Corning; Model Kaylo Pink: 

3. Pablo Div., Fiberboard Corp.; Model Super Caltemp Gold:  www.jm.com. 

B. Insulation:  ASTM C 533 and ASTM C 795; rigid molded, asbestos free, gold color. 

1. 'K' value:  ASTM C 177 and C518; 0.40 at 300 degrees F, when tested in accordance with 
ASTM C 177 or ASTM C 518. 

2. Maximum service temperature:  1200 degrees F. 

3. Density:  15 lb./cu ft. 

C. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers. 

D. Insulating Cement: 

1. ASTM C 449/C 449M. 

2.05 JACKETS 
A. PVC Plastic. 

1. Manufacturers: 

a. Johns Manville Corporation:  www.jm.com. 

b. Knauf. 

c. Ceel-Co.. 

d. Certain Teed. 

2. Jacket:  One piece molded type fitting covers and sheet material, off-white color. 

a. Minimum Service Temperature:  0 degrees F. 

b. Maximum Service Temperature:  150 degrees F. 

c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance 
with ASTM E 96/E 96M. 

d. Thickness:  10 mil. 

e. Connections:  Brush on welding adhesive. 

f. Maximum Flame Spread:  ASTM E84; 25. 

g. Maximum Smoke Developed:  ASTM E84; 50. 

h. Jacket shall be ultraviolet-resistant. 

i. Jackets shall meet USDA and FDA requirements where applicable. 

3. Covering Adhesive Mastic: 

a. Compatible with insulation. 

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. 
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C. Equipment nameplates, identification tags, etc. shall not be covered by insulation. 

3.02 INSTALLATION 
A. Install in accordance with manufacturer's instructions. 

B. Exposed Piping:  Locate insulation and cover seams in least visible locations.  Install PVC 
jackets and fitting covers.  Paint to match finishes.  Refer to specification section 09900 - 
Coordinate color with Architect. 

C. Glass fiber insulated pipes conveying fluids above ambient temperature: 

1. Provide standard jackets, with vapor barrier, factory-applied or field-applied.  Secure with 
self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with 
outward clinch expanding staples. 

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining 
pipe.  Finish with glass cloth and adhesive or PVC fitting covers. 

3. Finish with tape and white paintable vapor barrier jacket. 

4. Provide calcium silicate inserts or other heavy density insulating material suitable as 
approved by the Engineer for the planned temperature range, where pipes pass through 
walls, sleeves, pipe hangers/rollers, and other pipe penetrations. 

5. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible 
connections, pump bodies, and expansion joints.  Bevel and seal ends of insulation. 

D. Provide removable insulation covers for providing access/removal of unions, flanges, expansion 
joints, etc..  Access sections shall be capable of removal and replacement with no damage to 
adjacent insulation. 

E. Inserts and Shields: 

1. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.  All 
piping, all sizes, shall have shields installed between the pipe hangers and insulation or 
inserts. 

2. Insert Application:  Piping 1.25 inches diameter or larger. 

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, as approved by the Engineer, for the planned temperature range). 

F. Continue insulation through walls, sleeves, pipe hangers/rollers, and other pipe penetrations.  
Install steel sleeves at all wall and floor penetrations.  Finish at supports, protrusions, and 
interruptions.  At fire separations, fire caulk per building code requirements.   

G. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above 
finished floor):  Finish with PVC jacket and fitting covers. 

H. Ends of insulation shall be sealed off.  Spray paint is not acceptable.  There shall be no 
exposed ends. 

I. Insulation not properly installed shall be removed and replaced or repaired as necessary. 

J. Insulation on hot surfaces shall be applied while the surfaces are hot to avoid breaking of 
insulation during expansion of piping. 
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3.03 SCHEDULE 
A. Heating Systems: 

1. Heating Water Supply and Return; Terminal Unit Heating Supply and Return; Energy 
Recovery Loop Supply and Return: 

a. Glass Fiber Insulation: 

1) Pipe Size Range:  Up to 1 inches diameter. 

a) Thickness:  1.5 inch. 

2) Pipe Size Range:  1.25” & Over. 

a) Thickness:  2 inches. 

END OF SECTION 
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SECTION 23 2113 
 

HYDRONIC PIPING 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Pipe and pipe fittings for: 

1. Heating water piping system. 

2. Equipment drains and overflows. 

B. Valves: 

1. Ball valves. 

2. Check valves. 

1.02 REFERENCE STANDARDS 
A. ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing 

Qualifications; The American Society of Mechanical Engineers. 

B. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical Engineers. 

C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of 
Mechanical Engineers (ANSI B16.18). 

D. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The American 
Society of Mechanical Engineers. 

E. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers 
(ANSI/ASME B31.9). 

F. ASTM A 53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless. 

G. ASTM A 234/A 234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and 
Alloy Steel for Moderate and High Temperature Service. 

H. ASTM B 32 - Standard Specification for Solder Metal. 

I. ASTM B 88 - Standard Specification for Seamless Copper Water Tube. 

J. ASTM F 708 - Standard Practice for Design and Installation of Rigid Pipe Hangers. 

K. AWS A5.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding; American 
Welding Society. 

L. AWS D1.1/D1.1M - Structural Welding Code - Steel. 

M. AWWA C606 - Standard Specification for Grooved and Shouldered Joints; American Water 
Works Association. 

N. MSS SP-69 - Pipe Hangers and Supports - Selection and Application; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.. 

O. MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.. 

P. ASTM A 536 - Standard Specification for Ductile Iron Castings. 

Q. ASTM F 1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for 
use in Piping Applications. 
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1.03 SYSTEM DESCRIPTION 
A. Where more than one piping system material is specified, ensure system components are 

compatible and joined to ensure the integrity of the system is not jeopardized.  Provide 
necessary joining fittings.  Ensure flanges, union, and couplings for servicing are consistently 
provided. 

B. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus 
connections.  Do not use direct welded or threaded connections to valves, equipment or other 
apparatus. 

C. Use non-conducting dielectric connections whenever jointing dissimilar metals. 

D. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-69 unless 
indicated otherwise. 

E. Use ball, or butterfly valves for shut-off and to isolate equipment, part of systems, or vertical 
risers. 

F. Use characterized ball valves valves for throttling, bypass, or manual flow control services. 

G. Use 3/4 inch gate or ball valves with cap for drains at main shut-off valves, low points of piping, 
bases of vertical risers, and at equipment.  Pipe to nearest floor drain. 

H. Purge all air from the system during start-up. 

I. Provide vents, with manual vent valves, at all high points in the system.  Purge all air from the 
system during start-up. 

J. Provide/install isolation valves, and unions, on both sides of control valves so that control valves 
may be serviced without draining system. 

1.04 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type 

specified in this section, with minimum 10 years of documented experience. 

B. Installer Qualifications:  Company specializing in performing work of the type specified in this 
section, with documented experience. 

C. Welder Qualifications:  Certify in accordance with ASME (BPV IX). 

D. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single 
manufacturer. Grooving tools shall be of the same manufacturer as the grooved components. 

E. All castings used for coupling housings, fittings, valve bodies, etc., shall be date stamped for 
quality assurance and traceability. 

F. Pressure test all hydronic piping (i.e. heating water, chilled water, heat pump water, condenser 
water, etc.) in accordance with governing and applicable codes.  At minimum, test with water at 
225 PSIG - permissible pressure drop shall be 0 PSIG over 2 hour period. 

G. Definitions shall be in accordance with local mechanical codes and ASTM F 2389. 

H. Material shall be certified by NSF International as complying with NSF 14, and ASTM F 2389 or 
CSA B137.11. 

I. Special Engineered products shall be certified by NSF International as complying with NSF 14. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

B. Provide temporary protective coating on cast iron and steel valves. 

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024  
 

HYDRONIC PIPING 
 23 2113 - 3      

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system. 

1.06 FIELD CONDITIONS 
A. Do not install underground piping when bedding is wet or frozen. 

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 ENGINEER. 

b. Use rigid joints unless otherwise indicated. 

4. Provide pipe hangers and supports in accordance with ASME B31.9 unless indicated 
otherwise. 

C. Pipe-to-Control Valve and Pipe-to-Equipment Connections:  Use flanges, or 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, and as follows: 

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 ball valves with 
cap; pipe to nearest floor drain. 

2. On discharge of condenser water pumps, sump pumps, etc. use spring loaded check valves. 

3. Isolate equipment using ball valves, or butterfly valves with lug end flanges or grooved 
mechanical couplings. 

4. For throttling, bypass, or manual flow control services, use globe, characterized ball, or 
butterfly valves. 

5. For throttling and isolation service in chilled and condenser water systems, use only butterfly 
valves. 

6. In heating water, chilled water, or condenser water systems, butterfly valves may be used 
interchangeably with gate and globe valves. 

7. For shut-off and to isolate parts of systems or vertical risers, use ball, or butterfly valves. 

E. Welding/Brazing/Soldering Materials and Procedures:  Conform to ASME (BPV IX). 

2.02 HEATING WATER PIPING (HWHS, HWHR), ABOVE GROUND 
A. Steel Pipe, Sizes 10 Inch and Less:  ASTM A 53/A 53M, Schedule 40, black, using one of the 

following joint types: 

1. Welded Joints: ASTM A 234/A 234M, wrought steel welding type fittings; AWS D1.1 welded. 

2. Threaded Joints (2” and smaller):  ASTM B 16.3, malleable iron fittings. 

3. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material, and mechanical 
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couplings. 

4. Fittings:  ASTM B 16.3, malleable iron; ASTM A 536, cast ductile iron; or ASTM A 234/A 
234M, wrought steel welding type fittings. 

5. Joints:   

a. ANSI/AWS D1.1 welded. 

b. Threaded for sizes 2 inch and smaller; ANSI/AWS D1.1 welded for sizes 2-1/2 inches 
and larger. 

c. Or, grooved mechanical couplings with EPDM gasket. Victaulic Style 107, 07 rigid type, 
Style 77 flexible type (or approved equal). 

d. Or, Viega MegaPress (Steel). 

B. Copper Tube:  ASTM B 88 (ASTM B 88M), Type K (A) annealed.  Allowed for sizes 4 inch and 
smaller. 

1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper 
fittings. 

a. Solder:  ASTM B 32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver. 

b. Braze:  AWS A5.8/A5.8M BCuP copper/silver alloy. 

2. Grooved Joints:  AWWA C606 grooved tube, fittings of same material, and 
copper-tube-dimension mechanical couplings. 

3. Joints:  Solder, lead free, ASTM B 32, 95-5 tin-antimony, or tin and silver. 

a. Or, grooved mechanical couplings with FlushSeal® EPDM or Nitrile gaskets; 
copper-tube dimensions. Victaulic Style 606. 

b. Or, Viega ProPress (Copper). 

C. Minimum System Pressure Rating:  175 psig. 

 

2.03 EQUIPMENT DRAINS AND OVERFLOWS 
A. Copper Tube:  ASTM B 88 (ASTM B 88M), 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 B 32 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. 

3. Joints:  Solder, lead free, ASTM B 32, HB alloy (95-5 tin-antimony), or tin and silver. 

a. Grooved mechanical couplings with FlushSeal® EPDM or Nitrile gaskets; copper-tube 
dimensions. Victaulic Style 606 (or approved equal). 

b. Or, Viega ProPress (Copper). 

2.04 PIPE HANGERS AND SUPPORTS 
A. Conform to ASME B31.9. 

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 Over:  Carbon steel, adjustable, clevis. 

D. Hangers for Hot Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis. 

E. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 
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F. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Over:  Steel channels with welded 
spacers and hanger rods, cast iron roll. 

G. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook. 

H. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel clamp. 

I. Vertical Support:  Steel riser clamp. 

J. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 
concrete pier or steel support. 

K. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, lock nut, nipple, 
floor flange, and concrete pier or steel support. 

L. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated. 

M. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded. 

N. 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. 

O. In grooved installations, use Victaulic Style 07 (or approved equal) rigid couplings with offsetting 
angle-pattern bolt pads, which permit support and hanging in accordance with ANSI B31.1, 
B31.3, and B31.9. 

2.05 UNIONS, FLANGES, AND COUPLINGS 
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 Over 2 Inches: 

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. 

2. Housing Material:  Malleable iron or ductile iron, galvanized. 

3. Housing Clamps:  Two ductile iron galvanized or painted clamps to engage and lock, 
designed to permit some angular deflection, contraction, and expansion where required. 

4. Sealing Gasket:  C-shape or FlushSeal® elastomer composition for operating temperature 
range from -30 degrees F to 230 degrees F with Grade EPDM. 

5. Accessories:  Electroplated steel bolts, nuts, and washers. 

6. When pipe is field grooved, provide coupling manufacturer's grooving tools. 

7. Steel Pipe in sizes up to 12": 

a. Rigid Type: Housings shall be cast with offsetting angle-pattern bolt pads to provide 
rigidity and system support and hanging in accordance with ANSI B31.1 and B31.9. 

1) 2" through 6": Installation-Ready couplings for direct stab installation without field 
disassembly, with grade EHP gasket. Victaulic Style 107 'Quick-Vic' (or approved 
equal Viega MegaPress-Steel). 
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a) Grade EHP gasket is rated to a maximum temperature of +250 deg F. 

2) 2" through 12": Victaulic Zero-Flex Style 07. 

b. Flexible Type: For use in locations where vibration attenuation and stress relief are 
required. Three flexible couplings may be used in lieu of a flexible connector. The 
couplings shall be placed in close proximity to the source of the vibration. Victaulic Style 
77 (or approved equal Viega MegaPress-Steel). 

8. Copper Tube: Copper-tube dimensions. (Flaring of tube or fitting ends to accommodate IPS 
sized couplings is not permitted.) Victaulic Style 606 (or approved equal Viega ProPress). 

D. Dielectric Connections:  Union or waterway fitting with galvanized or plated steel threaded end, 
grooved end, copper solder end, water impervious isolation barrier.  Victaulic Style 47 (or 
approved equal). 

2.06 BALL VALVES 
A. Manufacturers: 

1. Conbraco Industries:  www.conbraco.com. 

2. Nibco, Inc.:  www.nibco.com. 

3. Milwaukee Valve Company:  www.milwaukeevalve.com. 

4. Keystone. 

5. Victaulic Company: www.victaulic.com 

6. Viega. 

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 or threaded ends with union. 

2. 300 psi CWP, forged brass two piece body, chrome plated brass ball and stem, regular port, 
TFE seats and seals, blow-out proof stem, lever handle, with Vic-Press 304™ ends. Victaulic 
Series 589 (or approved equal Viega MegaPress/ProPress ). 

C. Over 2 Inches: 

1. Cast steel body, chrome plated steel ball, teflon seat and stuffing box seals, lever handle, 
flanged. 

2. 800 psi CWP, ductile iron, two piece body, chrome plated steel ball and stem, regular port, 
TFE seats, fluoroelastomer seals, blow-out proof stem, lever handle or gear operator, with 
grooved ends. Victaulic Style 726 (or approved equal Viega MegaPress/ProPress). 

2.07 BUTTERFLY VALVES 
A. Manufacturers: 

1. Hammond Valve:  www.hammondvalve.com. 

2. Crane Co.:  www.cranevalve.com. 

3. Milwaukee Valve Company:  www.milwaukeevalve.com. 

4. Keystone. 

5. Viega. 

6. Victaulic Company (for all grooved end valves): www.victaulic.com 

a. Victaulic MasterSeal or AGS-Vic300. 

B. Body:  Cast or ductile iron with resilient replaceable EPDM seat, wafer or lug ends, extended 

http://www.victaulic.com/
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neck. 

1. Stem shall be offset from the disc centerline to provide full 360-degree circumferential 
seating. 

2. In sizes through 12", the seat shall be pressure responsive. 

C. Disc:  Electroless-Nickel of polyphenylene sulfide coated ductile iron, aluminum-bronze, or 
stainless steel. 

D. Operator:  Infinite position lever handle or gear operated; with memory stop. 

E. For use with grooved copper tubing systems, valves shall be rated to 300 psi CWP, cast bronze 
body, EPDM or Nitrile coated ductile iron disc with integrally cast stem, copper-tube dimension 
grooved ends, and lever handle or gear operator. Victaulic Series 608 (or approved equal Viega 
MegaPress/ProPress). 

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.  Refer to Section 23 2500 for additional 
requirements. 

G. Coordinate control valve installation with controls sub-contractor. 

3.02 INSTALLATION 
A. Install in accordance with manufacturer's instructions. 

B. Install heating water, glycol, chilled water, and condenser water piping to ASME B31.9 
requirements.  Install chilled water piping to ASME B31.5 requirements. 

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. Install concrete thrust blocks at elbows and tees of all underground piping. 

H. Slope piping and arrange to drain at low points. 

I. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment.  Refer to Section 22 0516. 

1. For water systems with steel piping, use adequate numbers of Victaulic Style 77 flexible 
couplings (or approved equal) in header piping to accommodate thermal growth and 
contraction, and for the elimination of expansion loops (in accordance with Victaulic 
instructions).  Where expansion loops are required, use Victaulic Style 77 (or approved 
equal) couplings on the loops. 

J. Inserts: 

1. Provide inserts for placement in concrete formwork. 
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2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 
reinforced concrete beams. 

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches. 

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 
with recessed square steel plate and nut recessed into and grouted flush with slab. 

K. Pipe Hangers and Supports: 

1. Install in accordance with ASME B31.9, ASTM F 708, or MSS SP-89. 

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. 

5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 
movement without disengagement of supported pipe. 

6. Support vertical piping at every floor.  Support riser piping independently of connected 
horizontal piping. 

7. Where several pipes can be installed in parallel and at same elevation, provide multiple or 
trapeze hangers. 

8. Provide copper plated hangers and supports for copper piping. 

9. Prime coat exposed steel hangers and supports.  Refer to Section 09 9000.  Hangers and 
supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed. 

L. Provide clearance in hangers and from structure and other equipment for installation of insulation 
and access to valves and fittings.  Refer to Section 22 0719. 

M. Provide access where valves and fittings are not exposed. 

N. Use eccentric reducers to maintain top of pipe level. 

O. Where pipe support members are welded to structural building framing, scrape, brush clean, and 
apply one coat of zinc rich primer to welds. 

P. Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting in “finished” 
areas.  Refer to Section 09 9000. 

Q. Install valves with stems upright or horizontal, not inverted. 

R. Branch piping run-outs to loads (i.e. tempering coils, radiators, unit heaters, etc.) shall be 
minimum 3/4" diameter unless noted otherwise. 

S. Grooved joints shall be installed in accordance with the manufacturer's latest published 
installation instructions. Grooved ends shall be clean and free from indentations, projections, and 
roll marks in the area from pipe end to groove. Gaskets shall be of an elastomer grade suitable 
for the intended service, and shall be molded and produced by the coupling manufacturer. The 
grooved coupling manufacturer's factory trained representative shall provide on-site training for 
contractor's field personnel in the use of grooving tools and installation of grooved joint products. 
The representative shall periodically visit the jobsite and review contractor is following best 
recommended practices in grooved product installation. Note: A distributor's representative is not 
considered qualified to conduct the training or jobsite visit(s). 

T. Install Vic-Press 304™ (or approved equal) in accordance with manufacturer's 
recommendations. Pipe shall be certified for use with the Vic-Press 304™ system, square cut 
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+/-0.030", properly deburred, and cleaned. Pipe ends shall be marked with a gauge supplied by 
Victaulic. Use a Victaulic 'PFT' series tool with the proper sized jaw for pressing. 

U. Install Viega ProPress (Copper) and Viega MegaPress (Steel) in accordance with 
manufacturer's recommendations. A Viega manufacturer's factory trained representative shall 
provide on-site training for contractor's field personnel in the use of grooving tools and installation 
of grooved joint products. The representative shall periodically visit the jobsite and review 
contractor is following best recommended practices in grooved product installation. 

V. Provide vents, with manual vent valves, at all high points in the system.  Purge all air from the 
system during start-up. 

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 2114 
 

HYDRONIC SPECIALTIES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Air vents. 

B. Combination Flow Measure & Balance Valves. 

1.02 REFERENCE STANDARDS 
A. ASME (BPV VIII, 1) - Boiler and Pressure Vessel Code, Section VIII, Division 1 - Rules for 

Construction of Pressure Vessels; The American Society of Mechanical Engineers. 

1.03 SUBMITTALS 
A. 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, model and dimensions. 

B. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining 
procedures. 

C. Maintenance Data:  Include installation instructions, assembly views, lubrication instructions, 
and replacement parts list. 

1.04 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum 10 years of documented experience. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

B. Provide temporary protective coating on cast iron and steel valves. 

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

D. 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.:  www.armstronginternational.com. 

2. ITT Bell & Gossett:  www.bellgossett.com. 

3. Taco, Inc.:  www.taco-hvac.com. 

B. General:  Air vents shall be installed at all high points of hydronic systems, end of piping mains, 
where shown on the drawings, and as required. 

C. Manual Type:  Short vertical sections of 2 inch diameter pipe to form air chamber, with 3/8 inch 
ball/globe valve at top of chamber. 

D. Automatic Float Type: 

1. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float, stainless steel 
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valve and valve seat; suitable for system operating temperature and pressure; with isolating 
valve.  Vent not less than 3/4 inch IPS and outlet not less than 1/4 IPS.  Orifice - 1/8 inch.  
Vent fitted with try-cock to discharge air at pressure to 150 PSI. 

2. Manufacturers: 

a. Armstrong "AV series" 

b. Bell & Gosset 

2.02 COMBINATION BALANCE VALVE AND FLOW MEASURING DEVICES 
A. Combination balance valve and flow measuring device shall be used in sizes up to and including 

4 inch shall provide precise flow measurements, precision flow balancing and positive shut-off.  
The flow measuring element shall be a low loss, high signal venturi type with +/- 2% accuracy.  
Valve shall be ball type with large diameter chrome plated ball, Teflon set as, blow-out proof stem 
with Teflon packing and nut. Non-ferrous construction with threaded ends for sizes up to and 
including 2 inches, and ductile iron or cast iron body with flanged ends for sizes 2-1/2 inches and 
larger. Device shall be rated for an operating temperature of 250 deg F. Pressure rating shall 
meet or exceed system minimum pressure rating.  The flow measuring element shall have 
provision for connecting portable differential pressure meter with each meter connection being a 
pressure/temperature readout port. Valve shall have full size handle with grip and memory 
feature for use with positive shut-off. 

B. Size each combination balance valve and flow measuring device based on the actual flow rate to 
be measured at each location where installed. Provide sizing criteria with submittal. Provide 
name tag attached to each combination balance valve and flow measuring device which 
indicates flow rate and associated mechanical equipment identification. Refer to Section 230553 
- Mechanical Identification for additional information. 

C. Manufacturers: 

1. Flow Design. 

2. Preso. 

3. Nexus. 

4. Pro Hydronic Specialties. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install specialties in accordance with manufacturer's instructions. 

B. Where large air quantities can accumulate, provide enlarged air collection standpipes. 

C. Provide manual air vents at system high points and as indicated. 

D. Provide combination balance and flow measuring devices where indicated on pipe sizes 4 inch 
and less.  Provide separate flow measuring device and balance valve where indicated on pipe 
sizes larger than 4 inches.  Triple duty, combination balance/check/isolation valves are not 
acceptable.  

E. Purge all air from the entire system during start-up (including the existing system on renovation of 
existing systems). 

END OF SECTION 
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SECTION 23 2500 
 

HVAC WATER TREATMENT 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Cleaning of piping systems. 

B. Chemical treatment. 

1.02 SUBMITTALS 
A. Product Data:  Provide chemical treatment materials, chemicals, and equipment including 

electrical characteristics and connection requirements. 

B. Shop Drawings:  Indicate system schematic, equipment locations, and controls schematics, 
electrical characteristics and connection requirements. 

C. Manufacturer's Installation Instructions:  Indicate placement of equipment in systems, piping 
configuration, and connection requirements. 

D. Manufacturer's Field Reports:  Indicate start-up of treatment systems when completed and 
operating properly.  Indicate analysis of system water after cleaning and after treatment. 

1.03 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum ten years of documented experience.  Company shall 
have local representatives with water analysis laboratories and full time service personnel. 

B. Installer Qualifications:  Company specializing in performing the type of work specified in this 
section, with minimum 10 years of experience and approved by manufacturer. 

1.04 REGULATORY REQUIREMENTS 
A. Conform to applicable code for addition of non-potable chemicals to building mechanical 

systems and to public sewage systems. 

B. Products Requiring Electrical Connection:  Listed and classified by UL as suitable for the 
purpose specified and indicated. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. AmSolv/Division of Amrep, Inc.:  www.amsolv.com. 

B. GE Water Technologies:  www.gewater.com. 

C. Nalco Company:  www.nalco.com. 

D. Enerco Corp.. 

E. MITCO. 

2.02 GENERAL 
A. Provide and install chemical cleaning and treatment for the entire hydronic system(s).  Provide 

all necessary treatment chemicals, equipment, shot feeder(s), meter(s), filter(s), control 
equipment, service, etc. for start-up and operation of hydronic system(s). 

B. All systems/equipment are based upon Enerco Corp. (Grand Ledge, MI 800-292-5908). 
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2.03 MATERIALS 
A. System Cleaner: 

1. Manufacturers: 

a. AmSolv/Division of Amrep, Inc.:  www.amsolv.com. 

b. GE Water Technologies:  www.gewater.com. 

c. Nalco Company:  www.nalco.com. 

d. Enerco Corp.. 

2. Liquid alkaline compound with emulsifying agents and detergents to remove grease and 
petroleum products; sodium tripoly phosphate and sodium molybdate. 

3. Biocide chlorine release agents such as sodium hypochlorite or calcium hypochlorite, 
microbiocides such as quarternary ammonia compounds, tributyl tin oxide, methylene bis 
(thiocyanate), or isothiazolones. 

B. Closed System Treatment (Water): 

1. Manufacturers: 

a. AmSolv/Division of Amrep, Inc.:  www.amsolv.com. 

b. GE Water Technologies:  www.gewater.com. 

c. Nalco Company:  www.nalco.com. 

d. Enerco Corp.. 

2. Sequestering agent to reduce deposits and adjust pH; polyphosphate. 

3. Corrosion inhibitors; boron-nitrite, sodium nitrite and borax, sodium totyltriazole, low 
molecular weight polymers, phosphonates, sodium molybdate, or sulphites. 

4. 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. 

A. Hydronic Pre-cleaning: 

1. Thoroughly flush entire system with fresh water.  Remove and clean all strainers, open drip 
legs, or other non-flowing piping to remove debris. 

2. Determine loop capacity in gallons, taken from the water meter readings, by carefully filling 
the loop from completely drained to completely full with all air bled out of the system.  
Submit written report of pre-cleaning and system capacity to the water treatment 
sub-contractor and Owner. 

B. Concentration: 

1. As recommended by manufacturer. 

C. 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. 
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3. Circulate for 6 hours at design temperatures, then drain. 

4. Refill with clean water and repeat until system cleaner is removed. 

D. Remove, clean, and replace strainer screens. 

E. 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 pot-feeder, or side stream filter. 

END OF SECTION 
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SECTION 23 3100 
 

HVAC DUCTS AND CASINGS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Metal ductwork. 

1.02 REFERENCE STANDARDS 
A. ASTM A 36/A 36M - Standard Specification for Carbon Structural Steel. 

B. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National 
Fire Protection Association. 

D. NFPA 90B - Standard for the Installation of Warm Air Heating and Air Conditioning Systems; 
National Fire Protection Association. 

E. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking 
Operations; National Fire Protection Association. 

F. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; Sheet Metal and Air Conditioning 
Contractors' National Association. 

G. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air 
Conditioning Contractors' National Association. 

1.03 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum 10 years of documented experience. 

B. Installer Qualifications:  Company specializing in performing the type of work specified in this 
section, with minimum 10 years of documented experience. 

1.04 REGULATORY REQUIREMENTS 
A. Construct ductwork to NFPA 90A, NFPA 90B, and NFPA 96 standards. 

1.05 FIELD CONDITIONS 
A. Do not install duct sealants when temperatures are less than those recommended by sealant 

manufacturers. 

B. Maintain temperatures within acceptable range during and after installation of duct sealants. 

1.06 COORDINATION REQUIREMENTS 
A. Sheet metal trades shall coordinate all design, construction, and installation with all other trades. 

B. Sheet metal trades shall cooperate with the Test and Balance Contractor and provide all 
miscellaneous caps and any other materials required for structural integrity and leakage testing 
of the complete ductwork system. Refer to Test and Balance specification section. 

C. Coordinate painting requirements of exposed ductwork in finished areas with specification 
section 09900 and color with Architect. 

1.07 DESIGN REQUIREMENTS 
A. Duct sizes shown on drawings are inside clear dimensions.  For lined ducts, maintain sizes 

inside lining. 
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B. Variation of duct configuration or sizes is permitted, so long as the interior area is not reduced.  
Size round ducts installed in place of rectangular ducts in accordance with ASHRAE table of 
equivalent rectangular and round ducts. 

C. Use material, weight, thickness, gauge, construction and installation methods as outlined in the 
latest addition of the following SMACNA publications, unless noted otherwise: 

1. HVAC Duct Construction Standards, Metal and Flexible 

2. HVAC Air Duct Leakage Test Manual 

3. HVAC Systems - Duct Design 

4. Rectangular Industrial Duct Construction 

5. Round Industrial Duct Construction 

D. Use products which conform to NFPA 90A, possessing a flame spread rating of less than 25 and 
a smoke developed rating of less than 50. 

1.08 PRESSURE DEFINITIONS 
A. Low Pressure Ductwork:  Up to 2 inches WG and velocities less than 1,500 fpm.  Construct for 2 

inch WG positive and negative or positive static pressures. 

B. Medium Pressure Ductwork:  Greater than 2 inches WG up to 6 inches WG and velocities 
greater than 2,500 fpm.  Construct for 6 inch WG positive and negative or positive static 
pressures. 

C. High Pressure Ductwork:  Greater than 6 inches WG to 12 inches WG and velocities greater than 
2,500 fpm.  Construct for 12 inch WG positive and negative or positive static pressures. 

PART 2  PRODUCTS 
2.01 DUCT ASSEMBLIES 

A. All Ducts:  Galvanized steel, unless otherwise indicated. 

B. Low Pressure Supply (Heating Systems):  2 inch w.g. pressure class, galvanized steel. 

C. Low Pressure Supply (System with Cooling Coils):  2 inch w.g. pressure class, galvanized steel. 

D. Return and Relief:  2 inch w.g. pressure class, galvanized steel. 

E. General Exhaust:  1 inch w.g. pressure class, galvanized steel. 

F. Outside Air Intake:  1 inch w.g. pressure class, galvanized steel. 

G. Transfer Air and Sound Boots:  1/2 inch w.g. pressure class, galvanized steel with acoustical 
duct liner. 

2.02 MATERIALS 
A. General:  Non-combustible ducts, conforming to Class 1 air duct materials, or UL 181. 

B. Galvanized Steel Ducts:  ASTM A 653/A 653M galvanized steel sheet, Forming Steel (FS) 
designation, with G90/Z275 zinc coating. 

1. Gaskets:  Chloroprene elastomer, 40 Durometer, 1/8 inch thick, full face, one piece 
vulcanized or dovetail at joints. 

2. All reinforcement for ducts having a side dimension 48" or less shall be external.  Internal 
reinforcement shall be acceptable only for ducts having a side dimension greater than 48 
inches.  Reinforcement shall be provided per SMACNA standards. 

C. Steel Ducts - Galvanized Round and Flat Oval Spiral:  Galvanized sheet steel duct and fittings, 
lock forming quality per ASTM A527, Coating Designation G-90, factory fabricated, lock seam or 
welded design in accordance with SMACNA HVAC Duct Construction Standards or SMACNA 
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Industrial Duct Construction Standards as required based on pressure class.  Flat oval and 
round fittings shall be factory fabricated welded design.  Use of field fabricated fittings (welded 
design) shall only be permitted when factory fabricated fittings are unavailable. 

1. Manufacturers: 

a. Dixi-Bilt. 

b. Semco. 

c. LaPine Metal Products. 

d. United-McGill. 

e. Univarsal Spiral Air.  

D. Caulk:  Elastomer caulk, UL listed and per NFPA 90A. 

E. Heat Shrinkable Sealant:  Heat shrinkable polyethylene bands with heat softening epoxy for 
round slip fit duct joints.   

F. Sealant:  Indoor/outdoor water based duct sealant.  UL listed, non-toxic, water resistant, 0 
smoke/flame spread, compatible with mating materials, for use on all SMACNA seal Class A, B, 
and C joints, for use on 1/2 - 10" wg SMACNA pressure classes.   

1. Manufacturers: 

a. Hardcast "Duct-Seal #321" or Equal. 

G. Reinforcing and Supports: 

1. Except as otherwise indicated, provide hot-dipped galvanized steel fasteners, anchors, rods, 
straps, trim, and angles for support of ductwork. 

2. Welded reinforcement and supports shall be structural steel black iron painted with zinc rich 
paint. 

3. Screwed type and supports shall be structural steel per ASTM A36; Mill galvanized steel per 
ASTM A123.  Fabricated sheet steel per ASTM A527, coating designation G-90. 

4. Flanges in contact with the airstream shall be of the same material as the ductwork. 

5. Bolts and fasteners for galvanized steel duct work shall be carbon steel, zinc coated per 
ASTM A153.  Bolts and fasteners for stainless steel and PVC coated steel duct shall be 
stainless steel. 

6. All nonmetal ductwork shall be adequately supported by means of a fiberglass or 
PVC-coated hanger, straps, or steel rods. 

7. All hangers shall provide a means of vertical adjustment after erection.  

H. Hanger Rod:  ASTM A 36/A 36M; steel, galvanized; threaded both ends, threaded one end, or 
continuously threaded. 

2.03 DUCTWORK FABRICATION 
A. Low Pressure Ductwork (+/- 2 " W.G. Static Pressure Class) 

1. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards - 
Metal and Flexible, and as indicated. 

2. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated. 

3. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on 
centerline.  Where not possible and where rectangular elbows must be used, provide air foil 
turning vanes of perforated metal with glass fiber insulation. 

4. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024  

HVAC DUCTS AND CASINGS 
 23 3100 - 4      

HVAC Duct Construction Standards - Metal and Flexible. 

5. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver 
frame, provide blank-out panels sealing louver area around duct.  Use same material as 
duct, painted black on exterior side; seal to louver frame and duct. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install, support, and seal ducts in accordance with SMACNA HVAC Duct Construction Standards 
- Metal and Flexible. 

B. Install in accordance with manufacturer's instructions. 

C. Flexible Ducts:  Connect to metal ducts with liquid adhesive plus tape. 

D. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining. 

E. Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct Construction 
Standards - Metal and Flexible. 

F. Provide openings in ductwork where required to accommodate thermometers and controllers.  
Provide pilot tube openings where required for testing of systems, complete with metal can with 
spring device or screw to ensure against air leakage.  Where openings are provided in insulated 
ductwork, install insulation material inside a metal ring. 

G. Locate ducts with sufficient space around equipment to allow normal operating and maintenance 
activities. 

H. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with crimp in 
direction of air flow. 

I. Use double nuts and lock washers on threaded rod supports. 

J. Connect diffusers or light troffer boots to low pressure ducts directly or with 5 feet maximum 
length of flexible duct held in place with strap or clamp. 

K. Provide flexible duct connections where ductwork connects to fans, air handling equipment, and 
other rotating equipment and/or where indicated on the drawings. 

L. Provide straight runs of ductwork at fans, coils, air terminal units, and other equipment per 
manufacturer’s recommendations. 

M. Where ducts pass through fire rated walls or floor dividing conditioned spaces from 
unconditioned spaces, provide a flanged duct-segment for installation during the time of 
construction to provide a tight seal. 

N. Where ducts pass through walls and floors, finish wall openings with metal trim strips and curb 
floor openings.  Wood frames are not permitted. 

3.02 DUCTWORK FABRICATION 
A. Verify dimensions at the site, making field measurements and drawings necessary for fabrication 

and erection.  Check plans showing work of other trades and consult with Architect and/or 
Engineer in the event of any interferences. 

B. Fabricate necessary offsets and transitions to avoid interference with building construction, 
piping, equipment, etc.  Make changes, offsets, etc. for duct obstructions per SMACNA HVAC 
Duct Construction Standards or SMACNA Industrial Duct Construction Standards as required 
based upon pressure class.  However, do not reduce duct to less than 6 inches in any 
dimension and do not exceed an 8:1 aspect ratio.  Where it is necessary to take pipes, beams, 
or other similar obstructions through ducts, construct easement as indicated in SMACNA HVAC 
Duct Construction Standards or SMACNA Industrial Duct Construction Standards.  In all cases, 
seal to prevent air leakage. 
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C. Fabricate ductwork to prevent failure under pressure or vacuum created by fast closure of 
ductwork devices.  Provide leaktight automatic relief devices where required. 

D. Ducts or plenums of masonry construction are not acceptable. 

E. Repair galvanized surfaces damaged by the application of zinc rich paint per manufacturer's 
instructions. 

3.03 DUCT LEAKAGE 
A. The maximum allowable total leakage rate for duct systems shall be 5% of their associated fan 

and/or air handling unit CFM. 

3.04 CLEANING 
A. Clean duct system and force air at high velocity through duct to remove accumulated dust.  To 

obtain sufficient air, clean half the system at a time.  Protect equipment that could be harmed by 
excessive dirt with temporary filters, or bypass during cleaning. 

3.05 PAINTING 
A. All ductwork exposed in finished areas (insulated and/or uninsulated) shall be painted to match 

the surrounding finishes.  Refer to specification section 09900 - Coordinate color with Architect. 

END OF SECTION 
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SECTION 23 3300 
 

AIR DUCT ACCESSORIES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Duct test holes. 

B. Flexible duct connections. 

C. Volume control dampers. 

1.02 REFERENCE STANDARDS 
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National 

Fire Protection Association. 

B. NFPA 92A - Standard for Smoke-Control Systems Utilizing Barriers and Pressure Differences. 

C. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air 
Conditioning Contractors' National Association. 

1.03 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum 10 years of 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 DUCT TEST HOLES 

A. Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, neoprene 
plugs, threaded plugs, or threaded or twist-on metal caps. 

B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw cap.  Provide 
extended neck fittings to clear insulation. 

2.02 FLEXIBLE DUCT CONNECTIONS 
A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, 

and as indicated. 

B. Flexible Duct Connections:  Fabric crimped into metal edging strip. 

1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A, 
minimum density 30 oz. per sq. yd. 

a. Net Fabric Width:  Approximately 3 inches wide. 

2. Metal:  3 inches wide, 24 gage thick galvanized steel. 

C. Manufacturers: 

1. Ventfabrics, Inc. "Ventglas." 

2. Pathway. 

3. Duro-Dyne. 

2.03 VOLUME CONTROL DAMPERS 
A. Manufacturers: 
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1. Louvers & Dampers, Inc.:  www.louvers-dampers.com. 

2. Nailor Industries Inc.:  www.nailor.com. 

3. Ruskin Company:  www.ruskin.com. 

4. American Warming and Ventilating Inc. 

5. Greenheck. 

6. NCA Manufacturing. 

7. Air Balance Inc. 

B. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, 
and as indicated. 

C. Single Blade Dampers:  Fabricate for duct sizes up to 6 x 30 inch. 

D. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 x 72 inch.  
Assemble center and edge crimped blades in prime coated or galvanized channel frame with 
suitable hardware. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow 
SMACNA HVAC Duct Construction Standards - Metal and Flexible.  Refer to Section 23 3100 
for duct construction and pressure class. 

B. Provide duct test holes where indicated and required for testing and balancing purposes. 

C. At fans and motorized equipment associated with ducts, provide flexible duct connections 
immediately adjacent to the equipment. 

D. Provide balancing dampers at points on supply, return, and exhaust systems where branches 
are taken from larger ducts as required for air balancing.  Install minimum 2 duct widths from 
duct take-off. 

E. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of 
whether dampers are specified as part of the diffuser, grille, or register assembly. 

END OF SECTION 
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SECTION 23 3423 
 

HVAC POWER VENTILATORS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Roof exhausters. 

1.02 REFERENCE STANDARDS 
A. AMCA 99 - Standards Handbook; Air Movement and Control Association International, Inc.. 

B. AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance Rating; Air 
Movement and Control Association International, Inc. (ANSI/AMCA 210, same as 
ANSI/ASHRAE 51). 

C. AMCA (DIR) - Products Licensed Under AMCA International Certified Ratings Program; Air 
Movement and Control Association International, Inc.. 

D. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; Air Movement and Control 
Association International, Inc.. 

E. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; Air 
Movement and Control Association International, Inc.. 

F. UL 705 - Power Ventilators; Underwriters Laboratories Inc.. 

1.03 SUBMITTALS 
A. Product Data:  Provide data on fans and accessories including fan curves with specified 

operating point clearly plotted, power, RPM, sound power levels at rated capacity, and electrical 
characteristics and connection requirements. 

B. Manufacturer's Instructions:  Indicate installation instructions. 

C. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare 
parts list, and wiring diagrams. 

1.04 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum 10 years of 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 MANUFACTURERS 

A. Greenheck:  www.greenheck.com. 

B. Loren Cook Company:  www.lorencook.com. 

C. S&P. 

D. ACME Engineering and Manufacturing Corporation:  www.acmefan.com. 

E. Carnes Company HVAC:  www.carnes.com. 

2.02 ROOF EXHAUSTERS 
A. Product Requirements: 

1. Performance Ratings:  Conform to AMCA 210 Engineer. 

http://www.acmefan.com/
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2. Sound Ratings:  AMCA 301, tested to AMCA 300, and bearing AMCA Certified Sound 
Rating Seal. 

3. Fabrication:  Conform to AMCA 99. 

4. UL Compliance:  UL listed and labeled, designed, manufactured, and tested in accordance 
with UL 705. 

B. Motor:  Motors shall be heavy duty ball bearing type.  Motors and drives shall be mounted on 
vibration isolators, out of the airstream.  Motors shall be readily accessible for maintenance. 

C. Fan Unit:  V-belt or direct driven as indicated, with spun aluminum housing; resilient mounted 
motor; 1/2 inch mesh, 0.62 inch thick aluminum wire birdscreen; square base to suit roof curb 
with continuous curb gaskets. 

D. Roof Curb:  18 inch high self-flashing of galvanized steel with continuously welded seams, 
built-in cant strips, insulation and curb bottom, and factory installed nailer strip. 

E. Disconnect Switch:  Factory wired, non-fusible, in housing for thermal overload protected motor. 

F. Backdraft Damper:  Gravity actuated, aluminum multiple blade construction, felt edged with 
offset hinge pin, nylon bearings, blades linked, and line voltage motor drive, power open, spring 
return. 

G. Drive:  Drive frame assemblies shall be constructed of heavy gauge steel and mounted on 
vibration isolators.  Fan shafts shall be mounted in permanently sealed, lubricated pillow block 
ball bearings.  Bearings shall be selected for a minimum (L50) life rating in excess of 200,000 
hours at maximum cataloged operating speed.  Drives shall be sized for a minimum of 150% of 
driven horsepower.  Pulleys shall be of the fully machined cast iron type, keyed and secured to 
the wheel and motor shafts.  Motor pulleys shall be adjustable for final system balancing. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Secure roof exhausters with stainless steel lag screws to roof curb. 

C. Extend ducts to roof exhausters into roof curb.  Counterflash duct to roof opening. 

D. Install backdraft dampers on inlet to roof and wall exhausters. 

END OF SECTION 
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SECTION 23 3700 
 

AIR OUTLETS AND INLETS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Diffusers.  

B. Registers/grilles.  

C. Roof hoods. 

1.02 REFERENCE STANDARDS 
A. ADC 1062: GRD - Test Code for Grilles, Registers & Diffusers; Air Diffusion Council. 

B. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; Air Movement and Control 
Association International, Inc.. 

C. ASHRAE Std 70 - Method of Testing for Rating the Performance of Air Outlets and Inlets; 
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.. 

D. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air 
Conditioning Contractors' National Association. 

1.03 SUBMITTALS  
A. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets 

as to size, finish, and type of mounting prior to submission.  Submit schedule of outlets and 
inlets showing type, size, make, model, finish, location, air quantity, pressure drop, neck or jet 
velocity, throw, diffusion range, and noise level. 

1. Throw shall be the horizontal distance from the diffuser to the point where the theoretical 
centerline velocity is 50 feet per minute.  The throw scheduled shall not exceed the 
horizontal distance between the diffuser and the nearest wall, or half the distance between 
ceiling diffusers. 

2. Identify Grilles/Registers/Diffusers using the designations used in the drawings and 
specifications. 

3. Sound data shall be given in terms of sound power level in octave bands 2 through 8, and NC 
index for the capacity range of the diffuser. 

B. Project Record Documents:  Record actual locations of air outlets and inlets. 

1.04 QUALITY ASSURANCE 
A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70. 

1.05 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum 10 years of documented experience. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS  

A. Carnes Company HVAC:  www.carnes.com. 

B. Krueger:  www.krueger-hvac.com. 

C. Price Industries:  www.price-hvac.com. 

D. Titus:  www.titus-hvac.com. 
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E. Nailor. 

2.02 DIFFUSERS, REGISTERS, AND GRILLS - GENERAL 
A. Refer to schedules on drawings for quantities, types, finishes, and manufacturer’s model 

numbers of diffusion devices. 

B. Air diffusion devices have been chosen in terms of specific air distribution requirements, spacing, 
and sound characteristics.  Provide ADC certified manufacturer's standard devices. 

C. Provide plaster frames for diffusers installed in plaster ceilings. 

D. Install wall mounted supply registers six (6) inches below ceiling, unless noted otherwise. 

E. Diffusers shall be standard off-white baked enamel finish, unless noted otherwise.  Contractors 
shall coordinate diffuser colors with architect prior to ordering.  Provide air diffusion device 
interior surfaces, including blank-offs, with black matte finish. 

F. Coordinate frame types with architectural reflected ceiling plan. 

2.03 ROOF HOODS 
A. Fabricate air inlet or exhaust hoods in accordance with SMACNA HVAC Duct Construction 

Standards - Metal and Flexible. 

B. Fabricate of aluminum, minimum 16 gage base and 18 gage hood; suitably reinforced; with 
removable hood; birdscreen with 1/2 inch square mesh for exhaust and 3/4 inch for intake, and 
factory prime coat finish. 

C. Fabricate louver penthouses with mitered corners and reinforce with structural angles. 

D. Mount unit on minimum 12 inch high curb base with insulation between duct and curb. 

E. Make hood outlet area minimum of twice throat area. 

PART 3  EXECUTION 
3.01 INSTALLATION  

A. Install in accordance with manufacturer's instructions. 

B. Check location of outlets and inlets and make necessary adjustments in position to conform with 
architectural features, symmetry, and lighting arrangement. 

C. Install diffusers/grilles to ductwork with air tight connection. 

D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite 
whether dampers are specified as part of the diffuser, or grille and register assembly. 

E. Paint ductwork visible behind air outlets and inlets matte black.  Refer to Section 09 9000. 

END OF SECTION 
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SECTION 23 8101 
 

TERMINAL HEAT TRANSFER UNITS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Unit Ventilators. 

1.02 SUBMITTALS 
A. Product Data:  Provide typical catalog of information including arrangements. 

B. Shop Drawings: 

1. Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations. 

2. Submit schedules of equipment and enclosures typically indicating length and number of 
pieces of element and enclosure, corner pieces, end caps, cap strips, access doors, pilaster 
covers, and comparison of specified heat required to actual heat output provided. 

3. Indicate mechanical and electrical service locations and requirements.,  

C. Manufacturer's Instructions:  Indicate installation instructions and recommendations. 

D. Project Record Documents:  Record actual locations of components and locations of access 
doors in radiation cabinets required for access or valving. 

E. Operation and Maintenance Data:  Include manufacturer’s descriptive literature, operating 
instructions, installation instructions, maintenance and repair data, and parts listings. 

F. Warranty:  Submit manufacturer's warranty and ensure forms have been completed in 
OWNER's name and registered with manufacturer. 

1.03 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with minimum 10 years documented experience. 

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 
Inc. as suitable for the purpose specified and indicated. 

1.04 EXTRA MATERIALS 
A. Provide two sets of filters for each Unit Ventilator. 

PART 2  PRODUCTS 
2.01 CLASSROOM UNIT VENTILATORS 

A. Manufacturers: 

1. The Trane Company:  www.trane.com. 

2. Substitutions:  See Section 01600 - Product Requirements. 

B. General:  Classroom ventilators shall be certified for ventilation at ARI 840 or tested by an 
independent testing and balancing lab witnessed by the Owner's representative. 

C. Horizontal (ceiling hung) Units:  Horizontal unit ventilators shall be similar in construction to the 
vertical units.  Provide a 16 gauge front panel with a comlock fasteners that, when opened, shall 
hang on hinges.  Provide a safety chain.  Refer to the schedules for ducting methods. 

D. Hydronic Coils:  Plate-fin type manufactured by the unit manufacturer and hydrostatically tested 
to 350 psi and burst tested to 450 psi.  The coils shall be rated in accordance with ARI 440 or 
220.  Provide drain pan under cooling coil, easily removable for cleaning, with drain connection.  
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The drain pan shall be constructed of corrosion resistant material and insulated to prevent 
sweating.  The bottom of the drain pan shall be sloped to the drain co 

E. Cabinet:  16 gauge steel on solid base pan with exposed edges rounded.  Provide removable 
front panels with quick-acting, key-operated cam locks.  Front panel shall be 14 gauge steel.  
Steel discharge grilles shall be welded in place as an integral part of the unit.  Internal parts and 
surfaces exposed to conditioned air shall be insulated with moisture resistant insulation.  
Cabinet insulation shall be 1/2-inch thick dual density bonded glass fiber.  The exposed side 
shall be a high density erosion proof material for use in air streams up to 4500 feet per minute 
(FPM).  Insulation shall meet the following UL Fire Hazard Classification:  Flame Spread = 20, 
Fuel Contributed = 15, Smoke Developed = 0. 

F. Finish:  Factory apply electrostatic powder spray system, with a minimum thickness of 1.5 mil.  
Color to be selected by Architect. 

G. Fans:  Centrifugal forward-curved double-width, double-inlet corrosion resistant  galvanized 
wheels, statically and dynamically balanced, direct driven.  Fans shall be arranged in the 
blow-through configuration. 

H. Motors:  ECM with thermal overload protection.  The motor shall also be provided with a 
quick-disconnect plug and permanently lubricated bearings. 

I. Filters:  Easily removed 1 inch thick glass fiber throw-away type, located to filter air before coil.. 

J. Fresh Air / Return Air Dampers:  Dual-blade mixing damper with a compressible seal to ensure 
proper modulation and mixing.  The damper shall be capable of varying proportion of mixed air 
from 100 percent room air to 100 percent outside air.  On floor mounted units, an ultra-low leak 
damper seal made of closed cell EPDM material shall be provided.  Leakage shall be less than 
1% against 0.5 inches external static pressure.  The damper shall contain a continuous divider 
placed between the damper blades to separate the fresh air and return air compartments to 
prevent blow-through. 

K. Piping Packages:  Provide complete factory installed and tested piping package including 
electronic actuated 3-way control valve, isolation valves, balancing valve, pressure/temperature 
test plugs, drain valve, air vent, and associated piping.  Provide a minimum of 12 inch end 
pockets for piping packages. 

L. Controls: 

1. End Device Controls:  An end device control option shall utilize factory selected control 
components to allow other control vendors to easily interface with a unit.  The factory 
supplied components shall be factory installed in the unit and wired to the terminal strip 
before shipment.  The following options shall be selectable with end device controls; 

a. Heat Valve control 

b. FA/RA damper control 

c. Low limit thermostat 

d. 24 volt transformer 

e. Fan start/stop relay 

f. 10 pole terminal block for field hook-up 

M. Electrical Characteristics: 

1. Provide unit mounted disconnect.  Provide resettable thermal overload protection for motor. 

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. Protection:  Provide finished cabinet units with protective covers during balance of construction. 

D. Unit Ventilators:  Locate as indicated, level and shim units, and anchor to structure.  Coordinate 
exact location with Roof Intake Hoods.   

3.02 STARTING EQUIPMENT AND SYSTEMS 
A. The unit ventilator manufacturer shall provide services of factory trained representative without 

additional charge to start the unit(s).  Representatives shall provide start-up service for 
temporary construction use, final inspection and adjustment, and instruct OWNER on operation 
and maintenance. 

B. Demonstrate system operation and verify specified performance. 

3.03 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. 

END OF SECTION 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024 

GENERAL ELECTRICAL REQUIREMENTS 
26 0001 - 1 

SECTION 26 0001 
 

GENERAL ELECTRICAL REQUIREMENTS 
PART 1  GENERAL 
1.01 DESCRIPTION OF WORK 

A. This Division includes all labor, materials, equipment, tools, supervision, start-up services, 
Owner's Instructions, including all incidental and related items necessary to complete installation 
and successfully test and start up and operate the Electrical Systems indicated on Drawings and 
described in each Section of Division 26 Specifications, and conforming with ALL other Contract 
Documents. 

B. The Drawings and General Provisions of the Contract, including the General Conditions, 
Supplementary General Conditions, and Division 1 specification sections, apply to work of 
Division 26 sections. The items in this section are not intended to supersede, but are 
supplementary to, the requirements set forth in other Divisions of the specifications.  

C. The Contractor, and his Subcontractors and Suppliers, shall include in their bid all materials, 
labor, and equipment involved, in accordance with all local customs, codes, rules, regulations; 
and secure compliance of all parts of the Specifications and Drawings regardless of Sectional 
inclusion in these Specifications. 

D. The Contractor shall be held responsible for the complete and satisfactory accomplishment of all 
Work inclusive of whatever miscellaneous material and/or appurtenances are required to perfect 
the installation, and demonstrate that all electrical systems will operate satisfactorily under 
normal operating conditions. 

1.02 DRAWINGS & SPECIFICATIONS 
A. The drawings are diagrammatic and show the general location and arrangement of equipment, 

outlets, lights and related electrical items. They shall be followed as closely as elements of the 
construction will permit.  The Contractor shall provide/install all electrical systems, and 
associated equipment, complete and include all necessary wire/conduit, pull boxes, and other 
components required due to interferences, space constraints, code requirements, etc. as 
required to provide a complete/functional system. 

B. These General Electrical Requirements are intended to augment the drawings and 
specifications. Should conflicts occur between the drawings and the specifications, the strictest 
provision shall govern. Where there are conflicts or differences between the drawings for the 
various trades, report such conflicts or differences to the Architect and/or Engineer for resolution 
prior to rough-in. 

C. The Contractor shall examine the drawings of all other trades in order to verify the conditions 
governing the work on the job site. Arrange work accordingly, providing all wiring, conduit, 
fittings, boxes, etc. as may be required to meet such conditions. 

D. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect and/or Engineer. 

E. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure, mechanical drawings in all matters pertaining to mechanical trades and electrical 
drawings in all matters pertaining to electrical trades. Where there are conflicts or differences 
between the drawings for the various trades, report such conflicts or differences to the Architect 
and/or Engineer for resolution.  

1.03 COORDINATION OF WORK 
A. The Contractor shall verify clearance requirements of all electrical and mechanical 
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equipment/systems prior to the installation of any new work.  Electrical equipment, wiring, 
systems, etc. shall not interfere with mechanical equipment spaces.  The Contractor shall 
coordinate his work to obtain symmetry in ceiling layouts, so that sprinkler heads, lights, 
diffusers, etc. are coordinated and are installed per the Architectural reflected ceiling plan. 

B. The Contractor, and his Subcontractors, shall be responsible for all tasks applicable to their work 
in accordance with the Specifications, Drawings, and code requirements, and shall be 
responsible for coordinating locations and arrangements of their work to give best results with all 
other relevant trades. 

1. Coordinate his work to obtain symmetry in ceiling layouts, so that sprinkler heads, lights, 
diffusers, etc. are coordinated and are installed per the Architectural reflected ceiling plan. 

2. Coordinate all wall, roof, floor penetrations, equipment pads, equipment locations, system 
routings, etc. with architectural and structural trades. 

3. Verify requirements of all equipment with shop drawing submittals prior to installation - notify 
Architect/Engineer of any conflicts between shop drawings and plans prior to rough-in. 

4. Coordinate rough-in locations and mounting heights of all devices with locations/heights of 
countertops/sinks/furniture/cabinets/etc. with Architectural Elevations and other trades prior 
to rough-in. 

5. Coordinate rough-in locations of mechanical control devices (i.e. thermostats, sensors, etc.) 
with mechanical trades.  E.C shall provide rough-in of box for T-stat/Sensor and conduit 
pathway from box to mechanical unit's control box, for wiring by M.C and/or T.C..  
T-stats/sensors shall be located @ 48" AFF unless noted otherwise. 

6. Coordinate locations of electrical items that require access (i.e. panelboards, starters, pull 
boxes, etc.) with reflected ceiling plan.  Items located above hard non-accessible ceilings 
shall be provided with access doors as required. 

7. Do not route/locate below grade piping below, or with 45 degrees of the bottom corner of, 
foundation walls/footings.  Coordinate with structural trades prior to installing piping. Any 
piping that crosses through/under foundation walls/footings shall be sleeved within a steel 
pipe sleeve at least 2” larger than the service pipe. 

8. Verify clearance requirements of all mechanical, electrical, plumbing equipment/systems 
prior to the installation of any new work.  Electrical equipment, lighting, conduit, systems, 
etc. shall not interfere with mechanical equipment spaces.  Mechanical/plumbing 
equipment, piping, ductwork, systems, etc. shall not interfere with electrical equipment 
spaces. 

1.04 INSPECTION OF SITE AND PROJECT DOCUMENTATION 
A. The Contractor shall visit the site and examine/verify the conditions under which the work must 

be conducted before submitting proposal.  The Contractor shall examine the drawings and 
specifications of all other trades including Mechanical, Architectural, Structural, Plumbing, and 
Electrical. 

B. The submitting of a proposal implies that the Contractor has visited the site, examined all 
contract documents, and understands the conditions under which the work must be conducted. 

C. The Contractor shall notify the Architect and/or Engineer, via written RFI prior to submitting his 
bid, of any potential conflicts/problems with the plans that he has identified during his inspection 
of the site and/or from the review of plans/specifications.  RFIs must be submitted at least 5 
working days prior to bid opening. 

1.05 GENERAL SUPPORT REQUIREMENTS 
A. Provide all necessary angle/brackets or supplementary steel as required for adequate support 

for all conduit, lighting, specialties, and equipment. Secure approval form Architect and/or 
Structural Engineer, in writing, before welding or bolting to steel framing or anchoring to concrete 
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structure, or cutting/coring thru structural systems. 

B. Where conduit or equipment is supported or suspended from concrete construction, provide 
approved concrete inserts in formwork to receive hanger rods, such as Unistrut or Powerstrut, 
and where installed in metal deck, use Ramset or Welds as required. 

1.06 GUARANTEE 
A. Contractor shall guarantee that all labor, materials, and equipment are free from defects and 

agrees to replace or repair any part of this installation which becomes defective within a period of 
one year from the date of substantial completion following final acceptance, provided that such 
failure is due to defects in the equipment, material or installation.  Acceptance date of 
substantial completion shall be Owner occupancy as determined by the Architect and/or 
Engineer. 

B. The Contractor shall file with the Owner one set of guarantees from the equipment 
manufacturers including the operating conditions and performance capacities they are based on. 

1.07 CODES, PERMITS AND FEES 
A. Refer to Division 1, General Requirements and Supplementary Conditions. 

B. Unless otherwise indicated, all required permits, plan reviews, licenses, inspections, approvals 
and fees for electrical work shall be secured and paid for by the Contractor.  

C. All work shall be executed in accordance with the latest enforceable rules and regulations set 
forth in local and state codes. 

1. Electrical systems shall be installed per current jurisdictional codes (Michigan Electrical 
Code, Michigan Energy Code, etc.), current NFPA codes (NFPA 101, NPFA 90, NFPA 72, 
etc.), and applicable sections of the Michigan Building Code.  

D. In the event that the plans and specifications conflict with any rules, regulations, or codes 
applying, said rules, regulations and codes shall govern. 

E. Where the drawings and/or specifications indicate materials or construction in excess of code 
requirements, the drawings and/or specifications shall govern. 

F. Contractor shall prepare/submit any detailed drawings or diagrams which may be required by the 
governing authorities (i.e. Fire Alarm Shops/Plans/Calcs, Emergency lighting 
layouts/photometric calcs, etc.) & submit to AHJ for plan review/permit approval. 

1.08 SUBSTITUTION ITEMS REQUIRING PRIOR APPROVAL 
A. All items that the Contractor proposes to use in the work, that are not specifically named in the 

contract documents, must be submitted for review/approval. Such items must be submitted in 
.pdf format to the Architect and/or Engineer for approval a minimum of seven (7) days prior to bid 
opening. Requests for prior approval must be accompanied by complete catalog information, 
including but not limited to, model, size, accessories, complete electrical information and 
performance data in the form given in the equipment schedule on the drawings at stated design 
conditions. Where items are referred to by symbolic designations on the drawings, all requests 
for prior approval shall bear the same designations.  The Contractor shall call out/illustrate to the 
Engineer any/all differences between the basis of design and the Contractor’s proposed 
substitution items. 

B. Lighting Substitutions: 

1. Furnish lighting fixtures as scheduled on drawings. 

2. Lighting fixture substitutions may be considered for approval by the Architect and/or 
Engineer only if all of the following criteria are met: 

a. Provide specification cut sheets marked-up to clearly identify the proposed luminaire 
including features, options, accessories, etc. required to match products indicated in the 
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schedules. 

b. Submit all cut sheets, calculations, etc. to the Architect and/or Engineer no less than 7 
days prior to bid date.  Substitutions submitted after this date will not be considered. 

1.09 MATERIAL AND EQUIPMENT MANUFACTURERS 
A. All items of equipment shall be furnished complete with all accessories normally supplied with 

the catalog items listed and all other accessories necessary for a complete and satisfactory 
operating system.  All equipment and materials shall be new and shall be standard products of 
manufacturers regularly engaged in the production of electrical equipment and shall be the 
manufacturer's latest design. 

B. If equipment by an approved manufacture is other than the equipment specified as the basis of 
design the substituted equipment shall be equal in quality, durability, appearance, capacity and 
efficiency through all ranges of operation, shall conform with arrangements and space limitations 
of the equipment shown on the plans and/or specified, shall be compatible with the other 
components of the system and shall comply with the requirements for Substitution Items 
Requiring Prior Approval specified in this Section of the Specifications.  All costs to make these 
items of equipment comply with original requirements including, but not limited to, conduit, 
wiring, bus work, enclosures, and building alterations shall be included in the original bid. 

1.10 SHOP DRAWINGS 
A. Refer to Division 1, General Requirements. 

B. All shop drawings shall be submitted in groupings by specification section (i.e. 
262416-Panelboards, 262726-Wiring Devices, etc.) and of similar and/or related items.  
Incomplete submittal groupings will be returned unchecked. 

C. Unless noted otherwise, submit electronically in digital .pdf form, copies of complete 
manufacturer's shop drawings for all electrical equipment, or systems, including but not limited 
to, the items listed below.  Where items are referred to by symbolic designation on the drawings 
and specifications, all submittals shall bear the same designation. Refer to other Sections of the 
electrical specifications for additional requirements.  

1. 26 0923  Lighting Control Devices 

2. 26 2416  Panelboards 

3. 26 2726  Wiring Devices 

4. 26 5100  Interior Lighting 

5. 26 5600  Exterior Lighting 

 

1.11 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS 
A. Refer to Division 1, General Requirements. 

B. Provide compete maintenance and operating instructional manuals covering all electrical 
equipment as specified herein, and individual equipment specification sections. 

C. The O&M data shall be bound in a suitable number of 3" or 4", 3-ring, hard cover binders.  
Permanently imprinted on the cover shall be the words, "Manufacturer's Operation and 
Maintenance Data", project title, location of project, and the date.  A table of contents shall be 
provided in the front of each binder. 

D. Maintenance and operating instructional manuals shall be job specific to this project. Generic 
manuals are not acceptable.  Each piece of equipment in the O&M manual shall be identified as 
identified on the project drawings (i.e. Transformer T-1, Distribution Panel DP-1, etc.).    

E. Internally subdivide the binder contents with permanent page dividers, organized by specification 
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section and/or major equipment/systems (i.e. 262416_PANELBOARDS, 283100_FIRE 
DETECTION AND ALARM, etc.). 

F. Contents:  Each volume of O&M manual shall have three parts:  

1. Part 1:  A directory listing names, addresses, and telephone numbers of Architect/Engineer, 
Contractor, Subcontractors, and major equipment suppliers. 

2. Part 2:  O&M data, arranged and subdivided by major equipment/systems.  For each 
category, identify names, addresses, and telephone numbers of Subcontractors and 
suppliers: 

a. List of equipment. 

b. Copies of Shop drawings and product data, approved by Architect/Engineer. 

c. Installation and operational procedures. 

d. Routine maintenance procedures. 

e. Trouble shooting procedures. 

f. Complete parts lists by nomenclature, manufacturer's part number and use. 

g. Recommended spare parts lists. 

h. Lubrication chart listing all types of lubricants to be used for each piece of equipment and 
the recommended frequency of lubrication. 

i. Complete wiring and schematic diagrams. 

j. Elevations and/or sections cut through all of the major equipment and sub-assemblies. 

3. Part 3: Project documents and certificates, including the following:  

a. Warranty certificates. 

b. Copies of approved construction permits. 

c. Contractor's and equipment manufacturer's telephone numbers for warranty repair 
services. 

G. Two (2) Maintenance and Operating manuals shall be provided, in digital .pdf format, to the 
Architect and/or Engineer for review when construction is 75% complete. 

H. A minimum of two (2) hard copies, as well as digital .pdf format, of all approved Operation and 
Maintenance literature shall be furnished to the Owner within 10 days after final inspection.  
O&M manuals must be completed prior to start of Owner training as the manuals shall be used as 
the basis of the training. 

1.12 INSTRUCTION OF OWNER PERSONNEL 
A. Before final inspection the Contractor shall instruct Owner's designated personnel in operation, 

adjustment and maintenance of electrical equipment and systems at agreed upon times. 

B. For equipment requiring seasonal operation, perform instructions for other seasons within six 
months. 

C. Use Operation and Maintenance Manuals as basis for instruction. Review contents of manual 
with personnel in detail to explain all aspects of operation and maintenance. 

D. Prepare and insert additional data in Operation and Maintenance Manual when need for such 
data becomes apparent during instruction. 

1.13 RECORD DRAWINGS 
A. Contractor shall submit to the Architect and/or Engineer, record drawings which have been 

neatly marked to represent as-built conditions for all new electrical work. 
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B. The Contractor shall keep accurate note of all deviations from the construction documents and 
discrepancies in the concealed conditions and other items of construction on field drawings as 
they occur.  Proper circuiting, conduit runs, location and number of electrical devices shall be 
indicated on the "as-built" drawings.  The marked up field documents shall be available for 
review by the Architect, Engineer and Owner at their request. 

1.14 HAZARDOUS CONDITIONS 
A. Prior to starting work in any hazardous conditions area, the Contractor shall obtain approval from 

the Owner or their designated representative to perform testing and abatement, if necessary, of 
all hazardous materials including, but not limited to, asbestos. The Contractor shall visit the site 
prior to construction and indicate to the Owner’s representative the areas that may need testing 
and abatement (i.e. existing light fixtures/ceilings/flooring that needs removal, etc.).  The 
Contractor shall not perform any inspection, testing, containment, removal or other work that is 
related in any way whatsoever to hazardous materials under the contract. 

PART 2  PRODUCTS 
2.01 MATERIALS 

A. All material and equipment furnished and installed by the Contractor for the permanent Work 
shall be new, unused, of the best quality of make specified, shall be free from defects of any 
character, and shall be listed as approved by the UL and/or FM. 

B. Outdoor electrical equipment shall be weatherproof, NEMA 3R or NEMA 4X (stainless steel), 
unless otherwise indicated. 

C. Unless otherwise specified in other Division 26 sections, the sheet metal surfaces of equipment 
enclosures shall be coated with a rust resisting primer.  Over the primer, a corrosion resistant 
baked enamel finish shall be applied.  The color shall be ASA No. 49, medium light gray. 

PART 3  EXECUTION 
3.01 INSTALLATION OF EQUIPMENT 

A. Install equipment in strict accordance with all directions and recommendations furnished by the 
manufacturer. Where such directions are in conflict with the drawings and specifications, report 
such conflicts to the Architect and/or Engineer for resolution. 

3.02 CHASE, SHAFTS AND RECESSES 
A. Coordinate with architectural and other trades to ensure accurate location and size of chases, 

shafts and recesses. 

3.03 CUTTING, CORING AND PATCHING 
A. Refer to General Conditions. 

B. The Contractor shall perform all cutting, coring, and patching that may be necessary for the 
installation of their Work.  All cutting, coring, patching and repair work shall be performed by the 
Contractor through qualified Subcontractors. Contractor shall include full cost of same in his bid. 

C. Secure approval form Architect and/or Structural Engineer, in writing, before cutting, 
welding/bolting to, or anchoring from any structural building components (i.e. structural steel, 
load bearing walls, footings/foundations, concrete floors/ceilings, etc.). 

3.04 EXCAVATION AND BACKFILLING 
A. Provide all excavation, trenching, tunneling and backfilling required for the electrical work. 

B. Where conduit is installed less than 2'6" below the surface of pavement, provide concrete 
encasement, 4" minimum coverage, all around or as shown on the electrical drawings. 

C. Install warning tape for all buried circuits. 
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D. Refer to Architectural, Structural, and Site/Civil Specification sections for excavation and 
backfilling details. 

3.05 EQUIPMENT FOUNDATIONS AND SUPPORTS 
A. Shall be as required for equipment mounting or as shown on plans. 

B. For equipment suspended from ceiling or walls, furnish and install all inserts, rods, structural 
steel frames, brackets and platforms required. Obtain approval of Architect and/or Structural 
Engineer for same including loads, locations, and methods of attachment. 

3.06 SLEEVES 
A. Provide and install Schedule 40 black steel pipe sleeves, cut to length, wherever conduits pass 

through above grade walls and floors.  Provide and install galvanized steel pipe sleeves, cut to 
length, wherever conduits pass through below grade foundation walls and slab on grade floors. 
Sleeves shall terminate flush with walls in finished areas.  All sleeves through the floor are to 
extend two (2) inches above finish floor. 

B. Provide escutcheons at each penetration through walls, floors, and ceilings in exposed areas. 

C. Patch sleeves to match building material. 

3.07 SEALING OF ELECTRICAL OPENINGS 
A. Seal the space around conduits in sleeves through walls, floors and ceilings. 

B. Refer to specification 078400-Firestopping. 

C. Provide adequate clearance to allow for proper sealing. 

D. Provide/install fireproof wall and floor sleeves as required at all applicable wall, ceiling, and floor 
penetrations.  Refer to Architectural plans for wall assembly ratings. 

E. Sleeves placed in floors shall be flush with the underside of the floor construction and shall have 
planned, square ends, extending 2 inches above the finished floor, unless otherwise noted or 
detailed. 

F. Where sleeves pass through reinforced concrete floors, they shall be properly set in position 
prior to concrete pouring in such a way that they will be maintained in position until the concrete 
is set. 

G. Conduits passing through below grade perimeter walls or slabs on grade shall have the space 
between the pipe and sleeve sealed watertight with a mechanically expandable elastomer seal 
device. 

3.08 FIRESTOP MATERIALS 
A. Refer to specification 078400-Firestopping. 

B. Use only firestop products that have been tested according to ASTM E-814 and UL 1479 for the 
conditions set forth regarding construction assembly type, penetrating item type, annular space 
requirements and fire rating. 

C. Install conduit to preserve fire resistance rating of partitions and other elements, using materials 
and methods specified in other related specification sections. 

1. For non-combustible penetrations including conduit not passing through a sleeve, the 
following materials are acceptable: 

a. Hilti FS 601 Elastmeric Firestop Sealant. 

b. 3 M. 

c. CSD Sealing Systems. 

d. Firestop Systems. 
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2. For non-combustible penetrations including sleeved conduits, the following materials are 
acceptable: 

a. Hilti FS 601 Elastmeric Firestop Sealant. 

b. 3 M. 

c. CSD Sealing Systems. 

d. Firestop Systems. 

3. For combustible penetrations including cables and cable bundles, the following materials are 
acceptable: 

a. Hilti FS 611A Intumescent Firestop Sealant. 

b. 3 M. 

c. CSD Sealing Systems. 

d. Firestop Systems. 

3.09 EQUIPMENT CONNECTIONS 
A. Make connections to equipment, fixtures and other items included in the work in accordance with 

the approved shop drawings and rough-in measurements furnished by the manufactures of the 
particular equipment furnished.  All additional connections not shown on the drawings, but 
called out by the equipment manufacturer's shop drawings, shall be provided at no additional 
cost. 

3.10 CLEANING 
A. Each Trade shall be responsible for removing all debris daily as required to maintain the work 

area in a neat, orderly condition. 

B. Final cleanup shall include, but not be limited to, washing of fixture lenses or louvers, 
switchboards, substations, motor control centers, panels, etc. Fixture reflectors and lenses or 
louvers shall be left with no water marks or cleaning streaks. 

3.11 HAZARDOUS/CLASSIFIED LOCATIONS 
A. Explosion-Proof Rated Areas:  All electrical systems (i.e. conduit, fittings, circuits, devices, 

equipment, etc.) installed in classified areas shall be installed as required by NEC and applicable 
NFPA rules.  Sealing fittings shall be properly installed at all required locations in accordance 
with code regulations.  Automatic drain conduit seals shall be used wherever necessary to 
ensure the prevention of moisture accumulation.  Approved breathers shall be installed in 
appropriate locations. 

3.12 INSTALLATION IN PLENUM SPACES 
A. Equipment and systems installed in mechanical return air plenum spaces shall of 

non-combustible materials which meet building code required smoke and flame spread ratings. 

B. Coordinate location of mechanical plenum spaces with mechanical trades for plenum rated cable 
requirements. 

 

3.13 PAINTING 
A. All electrical systems, equipment, conduit, etc. exposed in finished areas shall be painted to 

match the surrounding finishes.  Refer to specification section 09900 - Coordinate color with 
Architect      

3.14 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS 
A. Equipment and materials shall be protected from theft, injury or damage. 
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B. Protect equipment outlets, pipe and duct openings with temporary plugs or caps. 

C. Provide adequate storage for all equipment and materials delivered to the job site.  Equipment 
set in place in unprotected areas must be provided with temporary protection. 

3.15 ACCESSIBILITY 
A. All equipment shall be installed so as to be readily accessible for operation, maintenance, and 

repair, as required by the equipment manufacturer and as subject to the approval of the 
Engineer. 

3.16 NAMEPLATES AND DIRECTORIES 
A. Identify switchgear, unit substations, motor controls, panelboards, safety switches, etc., with 

manufacturer's nameplate, shop order, where applicable on composite assemblies, and 
designations used on the Drawings.  Nameplates shall be laminated phenolic plastic, beveled 
edged white with engraved black letters.  Except where impractical, letter and numerals shall be 
a minimum of 1/2 inch high. Nameplates shall be mechanically secured. Pressure sensitive 
nameplates are not acceptable. Panel directories shall be neatly typed, showing equipment 
served and location for each breaker or switch with a clear plastic protective cover.  

3.17 EXTRA WORK 
A. Refer to Division 1, General Requirements. 

B. For any extra electrical work which may be proposed, the Electrical Contractor shall furnish to the 
General Contractor/Construction Manager, an itemized breakdown of the estimated cost of all 
materials and labor required to complete this work.  The estimate cost breakdown shall include 
unit prices (same prices for increase/decrease of work) for all materials (i.e. wire, conduit, 
devices, equipment, equipment rental, etc.) and all labor (i.e. manhours, overtime, etc.) which 
may be required for any proposed extra work.  The Contractor shall not proceed until receiving a 
written order from the General Contractor establishing the agreed price and describing the work 
to be done. 

3.18 DRAWINGS AND MEASUREMENTS 
A. These specifications and accompanying drawings are intended to describe and provide for 

finished work. They are intended to be cooperative, and what is called for by either the drawings 
or specifications shall be as binding as if call for by both.  The work herein described shall be 
complete in every detail. 

B. The Drawings are not intended to be scaled for rough-in measurements, nor to serve as Shop 
Drawings.  Field measurements necessary for ordering materials and fitting the installation to 
the building construction and arrangement shall be taken by the Contractor.  The Contractor 
shall check latest architectural drawings to locate light switches, check latest structural drawings 
for interferences, etc. 

3.19 DEMOLITION AND REMOVAL WORK 
A. All demolition of existing electrical equipment and materials shall be done by the Contractor 

unless otherwise indicated.  

B. In general, demolition work is indicated on the drawings. However, the Contractor shall visit the 
job to determine the full extent and character of this work. 

C. The Contractor shall review all other contract documents (i.e. architectural plans, mechanical 
plans, etc.) to review the extent of demolition and remodeling work. 

D. Unless specifically noted, removed materials shall not be reused in the work.  Salvaged 
materials that are to be reused shall be stored safe against damage and turned over to the 
appropriate trade for reuse. Salvaged materials of value that are not to be reused shall remain 
the property of the Owner unless such ownership is waived. Remove items from the systems and 
turn over to the Owner unless such ownership is waived. Items on which the Owner waives 
ownership shall become the property of the Contractor, who shall remove and legally dispose of 
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same, away from the premises.  Properly dispose of lighting fixture lamps and ballasts. 

E. Work that has been cut or partially removed shall be protected against damage until covered by 
permanent construction. 

F. Where equipment or fixtures are removed, wire shall be removed, outlets shall be properly 
blanked off, and conduits capped. After alterations are done, the entire installation shall present 
a "finished" look, as approved by the Architect and/or Engineer.  The original function of the 
existing electrical work to be modified shall not be changed unless required by the specific 
revisions shown on the drawings.  

G. The Contractor is required to maintain service by rerouting wiring for power and lights as 
necessary.  Where walls and ceilings are to be removed as shown on the drawings, the conduit 
is to be cut off by the Electrical Trades so that the abandoned conduit in these walls and ceilings 
may be removed with the walls and ceilings by the Architectural Trades.  All dead-end conduit 
runs shall be plugged at the remaining line outlet boxes or the panels. 

H. Where new walls, ceilings, and/or floors are installed which interfere with existing outlets, 
devices, etc., which are to remain, the Electrical Trades shall adjust, extend and reconnect such 
items as required to maintain continuity of same. 

I. Where devices on existing walls are no longer active, but wires feeding outlets are active, 
provide blank cover plates and box extensions are required to meet new finishes.  Where 
devices and wires feeding them are no longer active, fill outlet boxes with plaster for finishing by 
others. 

J. Where circuits, conduit, boxes, etc. are no longer used/in service they shall be entirely removed 
back to the panel (source of power). 

K. Where shown as to use existing circuits and equipment in remodeled areas, the Contractor shall 
verify circuit identification, circuit loads, and as-build methods of installation to complete the 
demolition and new work in accordance with current codes. 

L. Conceal all electrical work wherever possible.  Use of surface raceway ("Wiremold") or exposed 
conduits will be permitted only where approved by the Architect and/or Engineer. 

3.20 WORK IN EXISTING BUILDINGS 
A. The Owner will provide access to existing buildings as required. Access requirements to 

occupied buildings shall be identified on the project schedule. The Contractor, once work is 
started in the existing building, shall complete same work without interruption so as to return work 
areas as soon as possible to Owner. 

B. Adequately protect and preserve all existing and newly installed work. The Contractor shall 
repair any damages that they are responsible for at their expense. 

C. Consult with the Architect and/or Engineer as to the methods of carrying on the work so as not to 
interfere with the Owner's operation any more than absolutely necessary. Accordingly, all service 
lines shall be kept in operation as long as possible and the services shall only be interrupted at 
such time as will be designated by the Architect, Engineer, and/or Owner's Representative. 

END OF SECTION 
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SECTION 26 0519 
 

LOW-VOLTAGE ELECTRICAL POWER CABLES (600 V AND LESS) 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Wire and cable for 600 volts and less. 

B. Wiring connectors and connections. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 

Contractors Association. 

B. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.05 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Products:  Furnish products listed and classified by Underwriters Laboratories Inc. as suitable 
for the purpose specified and indicated. 

1.06 PROJECT CONDITIONS 
A. Verify that field measurements are as shown on the Drawings. 

B. Conductor sizes are based upon copper unless indicated as aluminum "AL" on the Drawings. 

C. Wire and cable routing shown on the Drawings are approximate unless dimensioned.  Route 
wire and cable as required to meet project conditions. 

D. Where wire and cable routing is not shown, and destination only is indicated, determine exact 
routing and lengths required. 

1. Contractor shall coordinate all proposed routings through occupied areas with the 
Architect/Owner as required to determine acceptable appearance of new routings prior to 
rough-in. 

PART 2  PRODUCTS 
2.01 WIRING REQUIREMENTS 

A. Concealed Dry Interior Locations:  Use only building wire in conduit. 

1. Or building wire in raceway where approved by Architect/Owner. 

B. Exposed Dry Interior Locations:  Use only building wire in conduit building wire with Type 
THHN,THWN,XHHW insulation in conduit. 

C. Above Accessible Ceilings:  Use only building wire in conduit or metal clad cable. 

D. Wet or Damp Interior Locations:  Use only building wire with Type THWN, XHHW insulation in 
conduit. 

E. Exterior Locations:  Use only building wire with Type THWN or XHHW insulation in conduit. 

F. Underground Installations:  Use only building wire with Type THWN or XHHW insulation in 
conduit. 

G. Use stranded conductors for control circuits. 

H. Use conductor not smaller than 10 AWG for power and lighting circuits. 

I. Use conductor not smaller than 14 AWG for control circuits. 
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J. Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet. 

K. Use 8 AWG conductors for 30 ampere, 120 volt branch circuits longer than 75 feet. 

L. Conductor sizes are based on copper unless indicated as aluminum or "AL". 

M. Cables for fire/smoke detection systems or for use in plenums without conduit shall be UL listed 
for plenum application, UL Style 1330, meeting ASTM D-2116 and ICEA color codes. 

N. All feeders not sized on the plans shall be sized by the CONTRACTOR for a maximum of 2% 
voltage drop.  All branch circuits shall be sized for a maximum of 3% voltage drop. 

2.02 WIRE MANUFACTURERS 
A. Cerro Wire Inc.:  www.cerrowire.com.  

B. Industrial Wire & Cable, Inc.:  www.iewc.com. 

C. Southwire Company:  www.southwire.com. 

D. Royal. 

E. Rome. 

F. General Cable. 

G. Triangle. 

2.03 BUILDING WIRE 
A. Description:  Single conductor insulated wire. 

B. Conductor:  Copper.  Class B strand per ICEA S-61-402. 

C. Insulation Voltage Rating:  600 volts. 

D. Insulation:  NFPA 70. 

1. For Feeders and Branch Circuits Equal to and Smaller Than 4/0 AWG (Dry and Damp 
locations):  Type THHN rated 90 degrees C. 

2. For Feeders and Branch Circuits Equal to and Smaller Than 4/0 AWG (Wet locations):  
Type THWN rated 90 degrees C. 

3. For Feeders and Branch Circuits Larger Than 4/0 AWG (Dry and Damp locations):  Type 
XHHW rated 90 degrees C.  

E. Color Coding: 

1. Branch circuits shall have their insulation color coded the entire length as noted below. 

2. Feeder conductors shall have their ends taped, when entering junction boxes or panels, as 
noted below. 

3. Color coding shall be as follows: 

a. 208/120 volt, 3 phase, 4 wire: 

1) grounded neutral - white 

2) phase A hot leg - black 

3) phase B hot leg - red 

4) phase C hot leg - blue 

5) ground - green 

2.04 CONTROL WIRING 
A. Control circuit, single conductor field wire shall be No. 14 AWG, stranded copper with 30 mil thick 
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wall of cross linked polyethylene or polyvinyl chloride insulation rated to withstand a copper 
temperature of 90 degrees C. at 600 volts without deterioration.  It shall meet applicable ICEA 
Standards. 

B. Multi conductor control cable shall consist of individual conductors, No. 14 AWG, stranded 
copper with 30 mil thick wall of insulation rated to withstand a copper temperature of 75 degrees 
C without deterioration.  The insulation shall be a 20 mil wall of polyethylene with a 10 mil thick 
polyvinyl chloride jacket.  The individual conductors shall be identified per Paragraph 5.6.3. of 
ICEA Publication No. S 61402 and shall be cabled together with suitable fillers and binder tape to 
give the completed cable a substantially circular cross section. 

2.05 METAL CLAD CABLE (TYPE MC CABLE) 
A. Description:  NFPA 70, Type MC. 

B. Conductor:  Copper. 

C. Insulation Voltage Rating:  600 volts. 

D. Insulation Temperature Rating:  75 degrees C. 

E. Insulation Material:  Thermoplastic. 

F. Armor Material:  Steel. 

G. Armor Design:  Interlocked metal tape. 

H. Fittings:  Shall be specifically designed for use with type MC cable. 

2.06 WIRING CONNECTORS 
A. Split Bolt Connectors: 

1. Manufacturers: 

a. Black Burn. 

b. T & B. 

c. Burndy. 

B. Solderless Pressure Connectors: 

1. Manufacturers: 

a. AMP. 

b. T & B. 

c. 3 M. 

C. Spring Wire Connectors: 

1. Manufacturers: 

a. Buchanah Model B-Cap. 

b. 3 M Model Scotchlok or Hyflex. 

c. Panduit Model P-Conn. 

D. Compression Connectors: 

1. Manufacturers: 

a. Neer. 

b. T & B. 

c. Appleton. 
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PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that interior of building has been protected from weather. 

B. Verify that mechanical work likely to damage wire and cable has been completed. 

C. Verify that raceway installation is complete and supported. 

D. Verify that field measurements are as indicated. 

3.02 PREPARATION 
A. Completely and thoroughly swab conduit/raceway before installing wire. 

3.03 INSTALLATION 
A. Install wire and cable securely, in a neat and workmanlike manner, as specified in NECA 1. 

B. 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. 

C. Use wiring methods indicated. 

D. All wiring shall be installed in conduit or approved raceway.  All raceways shall be provided with 
a ground conductor unless noted otherwise. 

E. Use stranded conductors for control circuits. 

F. Pull all conductors into raceway at same time. 

G. Use suitable wire pulling lubricant for building wire 4 AWG and larger. 

H. Protect exposed cable from damage. 

I. Support cables above accessible ceiling, using spring metal clips or metal cable ties to support 
cables from structure.  Do not rest cable on ceiling panels. 

J. Use suitable cable fittings and connectors. 

K. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

L. Clean conductor surfaces before installing lugs and connectors. 

M. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible 
temperature rise. 

N. 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. 

O. Use solderless pressure connectors with insulating covers for copper conductor splices and 
taps, 8 AWG and smaller. 

P. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 
AWG and smaller. 

Q. Identify and color code wire and cable under provisions of Section 26 0553.  Identify each 
conductor with its circuit number or other designation indicated. 

R. Branch circuits may be combined up to 8 conductors (A-phase, B-phase, C-phase, neutral and 
A-phase, B-phase, C-phase, neutral) and 2 ground conductors in conduit.  Contractor shall be 
responsible for derating conductors as required by N.E.C Article 310, Note 8. 

S. Do not share neutral conductor on load side of dimmers. 
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T. Branch circuit neutral conductors:  The use of multi-wire branch circuits with a common neutral 
is not permitted.  Each branch circuit shall be furnished and installed with an accompanying 
neutral conductor sized the same as the phase conductor. 

END OF SECTION 
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SECTION 26 0526 
 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Grounding and bonding components. 

B. Provide all components necessary to complete the grounding system(s) consisting of: 

1. New grounding for new circuits connected to new bonding to reinforcing steel in new 
foundation footing. 

2. New grounding for new circuits connected to existing/new metal frame of the building. 

1.02 REFERENCE STANDARDS 
A. NFPA 70 - National Electrical Code; National Fire Protection Association. 

B. NFPA 99 - Standard for Health Care Facilities; National Fire Protection Association. 

1.03 PERFORMANCE REQUIREMENTS 
A. Grounding System Resistance:  5 ohms. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum 10 years documented experience with service facilities within 100 
miles of Project. 

C. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated. 

D. The Contractor shall be responsible for providing all grounding required in accordance with NEC 
and local code requirements.  Grounding shown on the plans is minimum required. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Cooper Power Systems:  www.cooperpower.com. 

B. Lightning Master Corporation:  www.lightningmaster.com. 

C. American Electric. 

D. Chance. 

E. Burndy. 

F. Cadweld. 

2.02 GENERAL 
A. The contractor shall install a grounding system in accordance with the drawings, specifications, 

and with the National Electrical Code, NEMA, USASI, and IEEE Standards, latest editions.  The 
ground bar at the main service disconnect shall be bonded to the water mains, structural steel, 
driven ground rods, etc. by grounding electricode conductors as required for a code compliant 
grounding system.  Maximum grounding resistance shall be achieved per NEC requirements. 

2.03 CONNECTORS AND ACCESSORIES 
A. Mechanical Connectors:  Bronze. 
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1. Manufacturers: Chance, Burndy, American Electric - Blackburn. 

B. Exothermic Connections: 

1. Product:  Cadweld. 

C. Wire:  Stranded copper. 

D. Foundation Electrodes:  #1/0 AWG minimum. 

E. Grounding Electrode Conductor:  Size to meet NFPA 70 N.E.C. code requirements. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify existing conditions prior to beginning work. 

B. Verify that final backfill and compaction has been completed before driving rod electrodes. 

3.02 INSTALLATION 
A. Provide bonding to meet requirements described in Quality Assurance. 

B. Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder 
and branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing. 

C. Ground cables shall be protected by sleeves where the cables extend through a concrete 
surface.  Ground inserts shall be used where ground cables extending through the surface 
would be exposed to damage during or after construction. 

D. Where ground cables are installed in metallic conduit, the cables shall be bonded to the conduit 
at both ends of the run. 

E. Welds on ground cables shall be cleaned and painted with an asphalt base paint where buried 
underground or imbedded in concrete. 

F. Install a minimum #12 AWG green grounding wire for each branch circuit.  The grounding wire 
shall be connected to the grounding terminal bus bars in panelboards, and these bars shall be 
grounded to the building's grounding system. 

G. On projects involving additions to existing buildings, the new building addition’s foundation steel 
reinforcing shall be bonded to the existing building’s grounding electrode system with a minimum 
#2 CU ground wire. 

END OF SECTION 
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SECTION 26 0529 
 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Conduit and equipment supports. 

B. Anchors and fasteners. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 

Electrical Contractors Association. 

B. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.03 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated. 

PART 2  PRODUCTS 
2.01 MATERIALS 

A. Hangers, Supports, Anchors, and Fasteners - General:  Corrosion-resistant materials of size 
and type adequate to carry the loads of equipment and conduit, including weight of wire in 
conduit. 

B. Supports:  Fabricated of structural steel or formed steel members; galvanized.  All structural 
supports and channels shall be manufactured from a minimum of #16 gauge ASTM A570 grade 
33 steel. 

C. Anchors and Fasteners: 

1. Do not use spring clips. 

2. Obtain permission from ENGINEER before using powder-actuated anchors. 

3. Concrete Structural Elements:  Use precast inserts, expansion anchors, or preset inserts. 

4. Steel Structural Elements:  Use beam clamps or welded fasteners. 

5. Concrete Surfaces:  Use expansion anchors. 

6. Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use hollow wall fasteners. 

7. Solid Masonry Walls:  Use expansion anchors or preset inserts. 

8. Sheet Metal:  Use sheet metal screws. 

D. Formed Steel Channel: 

1. Product:  B-Line Strut. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install hangers and supports as required to adequately and securely support electrical system 
components, in a neat and workmanlike manner, as specified in NECA 1. 

1. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 
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2. Obtain permission from Engineer before drilling or cutting structural members. 

B. Rigidly weld support members or use hexagon-head bolts to present neat appearance with 
adequate strength and rigidity.  Use spring lock washers under all nuts. 

C. Install surface-mounted cabinets and panelboards with minimum of four anchors. 

D. In wet and damp locations use steel channel supports to stand cabinets and panelboards 1 inch 
off wall. 

E. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in 
hollow partitions. 

END OF SECTION 
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SECTION 26 0534 
 

CONDUIT 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Conduit, fittings and conduit bodies. 

1.02 REFERENCE STANDARDS 
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC). 

B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT). 

C. ANSI C80.5 - American National Standard for Electrical Rigid Aluminum Conduit (ERAC). 

D. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 
Electrical Contractors Association. 

E. NECA 101 - Standard for Installing Steel Conduit (Rigid, IMC, EMT); National Electrical 
Contractors Association. 

F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; National Electrical Manufacturers Association. 

G. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit; National Electrical Manufacturers Association. 

H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit; National Electrical 
Manufacturers Association. 

I. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing; National Electrical 
Manufacturers Association. 

J. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.03 SUBMITTALS 
A. Project Record Documents:  Accurately record actual routing of conduits larger than 2 inches 

(51 mm) in diameter. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for purpose 
specified and shown. 

C. Explosion-Proof Rated Areas:  All conduits installed in explosion proof areas shall be PVC 
coated galvanized rigid steel conduit with explosion-proof fittings rated for the Hazardous Class 
Division as required by NEC and applicable NFPA rules.  Sealing fittings shall be properly 
installed at all required locations in accordance with code regulations.  Automatic drain conduit 
seals shall be used wherever necessary to ensure the prevention of moisture accumulation.  
Approved breathers shall be installed in appropriate locations. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Accept conduit on site.  Inspect for damage. 

B. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide 
appropriate covering. 

 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024 

CONDUIT 
 26 0534 - 2    

1.06 PROJECT CONDITIONS 
A. Verify that field measurements are as shown on the drawings. 

B. Verify routing and termination locations of conduit prior to rough-in. 

C. Conduit routing shown on Drawings in approximate locations unless dimensioned.  Route as 
required to complete wiring system. 

D. Where wire and cable routing is not shown, and destination only is indicated, determine exact 
routing and lengths required. 

1. Contractor shall coordinate all proposed routings through occupied areas with the 
Architect/Owner as required to determine acceptable appearance of new routings prior to 
rough-in 

E. Coordinate painting requirements of exposed conduit in finished areas with specification section 
09900 and color with Architect. 

PART 2  PRODUCTS 
2.01 CONDUIT REQUIREMENTS 

A. Conduit Size:  Comply with NFPA 70. 

1. Minimum Size:  3/4 inch (19 mm) where concealed within unaccessible construction (i.e. 
within walls, above drywall ceilings, etc.), 1/2" minimum elsewhere. 

B. Underground Installations: 

1. More than 5 Feet (1.5 Meters) from Foundation Wall:  Use galvanized rigid steel conduit, 
thickwall nonmetallic conduit, or thinwall nonmetallic conduit. 

2. Within 5 Feet (1.5 Meters) from Foundation Wall:  Use galvanized rigid steel conduit, or 
thickwall nonmetallic conduit.   

3. In or Under Slab on Grade:  Use galvanized rigid steel conduit, or thickwall nonmetallic 
conduit. 

4. Minimum Size:  1 inch (25 mm). 

C. Outdoor Locations Above Grade:  Use galvanized rigid steel conduit. 

D. In Slab Above Grade: 

1. Use galvanized rigid steel conduit. 

2. Maximum Size Conduit in Slab:  3/4 inch (19 mm); 1/2 inch (13 mm) for conduits crossing 
each other. 

E. Wet and Damp Locations:  Use galvanized rigid steel conduit or rigid aluminum conduit 

F. Dry Locations: 

1. Concealed:  Use galvanized rigid steel conduit or electrical metallic tubing. 

2. Exposed:  Use galvanized rigid steel conduit or electrical metallic tubing. 

G. Transformer and Motor Connections: 

1. Liquidtight flexible metal conduit (maximum length shall be 3'-0").   

H. Lighting fixtures: 

1. Interior:  From junction box to lighting fixture shall be flexible metal conduit (maximum 
length shall be 6'-0"). 

2. Exterior: From junction box to lighting fixture shall be liquidtight flexible metal conduit 
(maximum length shall be 3'-0"). 
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I. AC/MC Cable: 

1. Use for concealed branch circuit drops to devices or light fixtures.  Do not use AC/MC cable 
for homeruns to panelboards. 

J. Control Wiring (fire alarm, clock systems, bell systems, paging systems, sound systems, security 
systems, temperature controls systems): 

1. Use electrical metallic tubing, except when making final connection to moving equipment 
where flexible conduit or sealtite should be used. 

2.02 METAL CONDUIT 
A. Manufacturers: 

1. Allied Tube & Conduit:  www.alliedtube.com. 

2. Beck Manufacturing, Inc.:  www.beckmfg.com. 

3. Wheatland Tube Company:  www.wheatland.com. 

4. Century. 

B. Rigid Steel Conduit:  ANSI C80.1. Galvanized Rigid Steel (GRS). 

C. Rigid Aluminum Conduit:  ANSI C80.5. 

D. Fittings and Conduit Bodies:  NEMA FB 1; material to match conduit. 

1. Connectors and couplings shall be threaded, set-screw, or compression type, and concrete 
tight and/or rain tight where required. 

2. Locknuts shall be malleable iron or steel.  Bushings shall be malleable iron, steel, or plastic.  
Malleable iron or steel bushings shall be zinc or cadmium plated and shall have insulating 
insert of thermostatic plastic molded and locked into bushing ring.  Plastic bushings shall be 
thermostatic phenolic insulating type.  Use of non-rigid plastic bushings is prohibited. 

2.03 FLEXIBLE METAL CONDUIT 
A. Manufacturers: 

1. AFC Cable Systems, Inc.:  www.afcweb.com. 

2. Electri-Flex Company:  www.electriflex.com. 

3. International Metal Hose:  www.metalhose.com. 

B. Description:  Interlocked steel construction. 

C. Fittings:  NEMA FB 1.  cast fittings. 

D. Flexible metal conduit shall have a separate grounding conductor. 

2.04 LIQUIDTIGHT FLEXIBLE METAL CONDUIT 
A. Manufacturers: 

1. AFC Cable Systems, Inc.:  www.afcweb.com. 

2. Electri-Flex Company:  www.electriflex.com. 

3. International Metal Hose:  www.metalhose.com. 

4. Anaconda Type "UA" for less than 1-1/4" and Type "EF" for larger than 1-1/2". 

B. Description:  Interlocked steel construction with PVC jacket. 

C. Fittings:  NEMA FB 1.  cast fittings. 

D. Flexible metal conduit shall have a separate grounding conductor. 
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2.05 ELECTRICAL METALLIC TUBING (EMT) 
A. Manufacturers: 

1. Allied Tube & Conduit:  www.alliedtube.com. 

2. Beck Manufacturing, Inc.:  www.beckmfg.com. 

3. Wheatland Tube Company:  www.wheatland.com. 

B. Description:  ANSI C80.3; galvanized tubing. 

C. Fittings and Conduit Bodies:  NEMA FB 1; steel or malleable iron set screw type. 

1. Connectors and couplings shall be threaded, set-screw, or compression type, and concrete 
tight and/or rain tight where required. 

2. Locknuts shall be malleable iron or steel.  Bushings shall be malleable iron, steel, or plastic.  
Malleable iron or steel bushings shall be zinc or cadmium plated and shall have insulating 
insert of thermostatic plastic molded and locked into bushing ring.  Plastic bushings shall be 
thermostatic phenolic insulating type.  Use of non-rigid plastic bushings is prohibited. 

2.06 NONMETALLIC CONDUIT 
A. Manufacturers: 

1. AFC Cable Systems, Inc.:  www.afcweb.com. 

2. Electri-Flex Company:  www.electriflex.com. 

3. Carlon. 

B. Description:  NEMA TC 2; Schedule 40 = Thinwall; 80 = Thickwall PVC. 

C. Fittings and Conduit Bodies:  NEMA TC 3. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify routing and termination locations of conduit prior to rough-in. 

B. Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route as 
required to complete wiring system. 

3.02 INSTALLATION 
A. Install conduit securely, in a neat and workmanlike manner, as specified in NECA 1. 

B. Install steel conduit as specified in NECA 101. 

C. Install nonmetallic conduit in accordance with manufacturer's instructions. 

D. Arrange supports to prevent misalignment during wiring installation. 

E. Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, clevis 
hangers, and split hangers. 

F. Group related conduits; support using conduit rack.  Construct rack using steel channel; provide 
space on each for 25 percent additional conduits. 

G. Fasten conduit supports to building structure and surfaces under provisions of Section 26 0529. 

H. Do not support conduit with wire or perforated pipe straps.  Remove wire used for temporary 
supports. 

I. Do not attach conduit to ceiling support wires. 

J. Arrange conduit to maintain headroom and present neat appearance. 
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K. Route exposed conduit parallel and perpendicular to walls. 

L. Route conduit installed above accessible ceilings parallel and perpendicular to walls. 

M. Route conduit in and under slab from point-to-point. 

N. Do not cross conduits in slab. 

O. Maintain adequate clearance between conduit and piping. 

P. Maintain 12 inch (300 mm) clearance between conduit and surfaces with temperatures 
exceeding 104 degrees F (40 degrees C). 

Q. Cut conduit square using saw or pipecutter; de-burr cut ends. 

R. Bring conduit to shoulder of fittings; fasten securely. 

S. Join nonmetallic conduit using cement as recommended by manufacturer.  Wipe nonmetallic 
conduit dry and clean before joining.  Apply full even coat of cement to entire area inserted in 
fitting.  Allow joint to cure for 20 minutes, minimum. 

T. Use conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp and wet 
locations, and to cast boxes. 

U. Install no more than equivalent of three 90 degree bends between boxes.  Use conduit bodies to 
make sharp changes in direction, as around beams.  Use factory elbows for bends in metal 
conduit larger than 2 inch (50 mm) size.  Elbows larger than 3" dia. shall be long radius elbows. 

V. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system. 

W. Provide suitable fittings to accommodate expansion and deflection where conduit crosses 
seismic, control, and expansion joints. 

X. Provide suitable pull string in each empty conduit except sleeves and nipples. 

Y. Use suitable caps to protect installed conduit against entrance of dirt and moisture. 

Z. Ground and bond conduit under provisions of Section 26 0526. 

AA. Identify conduit under provisions of Section 26 0553. 

BB. Underground exterior conduits shall be sloped away from the building at a minimum of 4" per 
100' or 0.33%. 

CC. Install insulating bushings at open ends of telephone, data, video, security, etc. conduits. 

DD. Drawstrings shall be provided for all new empty conduits.  Drawstring shall be wax impregnated, 
nylon, or other synthetic material resistant to moisture and mildew to prevent deterioration. 

EE. All underground conduits and/or duct banks shall be installed 24" minimum below grade (unless 
noted otherwise) and shall slope minimum of 0.33% to manholes, handholes, cable vaults, or 
other structures. 

3.03 FIRESTOPPING 
A. Use only firestop products that have been tested according to ASTM E-814 and UL 1479 for the 

conditions set forth regarding construction assembly type, penetrating item type, annular space 
requirements and fire rating. 

B. Install conduit to preserve fire resistance rating of partitions and other elements, using materials 
and methods specified in Section 07 8400. 

1. For non-combustible penetrations including conduit not passing through a sleeve, the 
following materials are acceptable: 

a. Hilti FS 601 Elastmeric Firestop Sealant. 

b. 3 M. 
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c. CSD Sealing Systems. 

d. Firestop Systems. 

2. For non-combustible penetrations including sleeved conduits, the following materials are 
acceptable: 

a. Hilti FS 601 Elastmeric Firestop Sealant. 

b. 3 M. 

c. CSD Sealing Systems. 

d. Firestop Systems. 

3. For combustible penetrations including cables and cable bundles, the following materials are 
acceptable: 

a. Hilti FS 611A Intumescent Firestop Sealant. 

b. 3 M. 

c. CSD Sealing Systems. 

d. Firestop Systems. 

4. For large or complex penetrations involving multiple conduits, cable trays, electrical 
bussway, etc. the following materials are acceptable: 

a. Hilti FS 635 Firestop Compound. 

b. 3 M. 

c. CSD Sealing Systems. 

d. International Protective Coatings - KBS Sealbags. 

3.04 PAINTING 
A. All conduit exposed in finished areas shall be painted to match the surrounding finishes.  Refer 

to specification section 09900 - Coordinate color with Architect. 

END OF SECTION 
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SECTION 26 0537 
 

BOXES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Wall and ceiling outlet boxes. 

B. Pull and junction boxes. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 

Electrical Contractors Association. 

B. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; National Electrical Manufacturers Association. 

C. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; National 
Electrical Manufacturers Association. 

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical 
Manufacturers Association. 

E. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.03 SUBMITTALS 
A. Project Record Documents:  Record actual locations and mounting heights of outlet, pull, and 

junction boxes on project record documents. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Products:  Provide products listed and classified by Underwriters Laboratories Inc., as suitable 
for the purpose specified and indicated. 

C. Pull boxes, junction boxes, and cable support boxes of proper size and design shall be provided 
in accordance with the N.E.C. and as required to facilitate installation of wires.  All boxes shall 
be sized in accordance with the N.E.C. Covers shall be gasketed and held in place with corrosion 
resistant machine screws.  Cable supports for vertical runs shall be provided at code required 
locations, within pull or junction boxes.  Boxes shall be NEMA 12 for inside and NEMA 4 for 
outside use where exposed to the weather or where otherwise called for on the drawings. 

PART 2  PRODUCTS 
2.01 OUTLET BOXES 

A. Sheet Metal Outlet Boxes:  NEMA OS 1, galvanized steel. 

1. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment supported; 
include 1/2 inch (13 mm) male fixture studs where required. 

2. Concrete Ceiling Boxes:  Concrete type. 

B. Cast Boxes:  NEMA FB 1, Type FD, cast feralloy.  Provide gasketed cover by box 
manufacturer.  Provide threaded hubs. 

C. Wall Plates for Finished Areas:  As specified in Section 26 2726. 

D. Outlet and switch boxes shall be minimum of 2-1/8" deep.  When installed in a poured wall a 
2-1/2" minimum deep box shall be used.  When installed in masonry a 3-1/2" minimum deep box 
shall be used. 
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E. Use 2-gang 4" square boxes with single plaster rings for single device outlets. 

F. Outlet boxes installed in hazardous areas shall be approved for the Hazardous Class, Division 
and Group as required by N.E.C. and/or identified on the drawings. 

2.02 PULL AND JUNCTION BOXES 
A. Sheet Metal Boxes:  NEMA OS 1, galvanized steel. 

B. Hinged Enclosures:  As specified in Section 26 2716. 

C. Surface Mounted Cast Metal Box:  NEMA 250, Type 4; flat-flanged, surface mounted junction 
box: 

1. Material:  Galvanized cast iron. 

2. Cover:  Furnish with ground flange, neoprene gasket, and stainless steel cover screws. 

D. In-Ground Cast Metal Box:  NEMA 250, Type 6, inside flanged, recessed cover box for flush 
mounting: 

1. Material:  Galvanized cast iron. 

2. Cover:  Smooth cover with neoprene gasket and stainless steel cover screws. 

3. Cover Legend:  "ELECTRIC". 

E. Fiberglass Handholes:  Die molded glass fiber hand holes: 

1. Composite handholds shall be constructed of polymer concrete and reinforced by a heavy 
weave fiberglass.  The handholes shall have internal dimensions indicated on plans, 
minimum size 36”L x 24”W x 30”Deep.  The material shall have the following properties: 

a. Compressive strength:  11,000 PSI;  Tensile strength: 1,700 PSI;  Flexural strength:  
7,500 PSI. 

2. Cable Entrances: Pre-cut 4 x 4 inch cable entrance mouseholes at center bottom of each 
side. 

3. Cover:  Glass fiber weatherproof cover with nonskid finish, stainless steel screws, and 
labeled “ELECTRIC”. 

4. Provide all accessories (i.e top/bottom extensions, etc.) as required to accommodate conduit 
routings into/out of the handholes. 

5. Manufacturer: 

a. Hubbell, Quazite. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify locations of boxes and outlets in offices and work areas with Owner prior to rough-in. 

B. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.  Install 
at location required for box to serve intended purpose. 

3.02 INSTALLATION 
A. Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1. 

B. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, 
equipment connections, and as required by NFPA 70. 

C. Coordinate installation of outlet boxes for equipment connected under Section 26 2717. 

D. Set wall mounted boxes at elevations to accommodate mounting heights indicated. 

E. Electrical boxes are shown on Drawings in approximate locations unless dimensioned. 
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F. Orient boxes to accommodate wiring devices oriented as specified in Section 26 2726. 

G. Maintain headroom and present neat mechanical appearance. 

H. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only. 

I. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches (150 mm) 
from ceiling access panel or from removable recessed luminaire. 

J. Provide identification labels on all junction boxes indicating what systems/equipment circuits are 
feeding (i.e. Lights in Room #102) and where they are being fed from (i.e. Panel LP-1) 

K. Install boxes to preserve fire resistance rating of partitions and other elements. 

L. Coordinate mounting heights and locations of outlets mounted above counters, benches, and 
backsplashes. 

M. Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan. 

N. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices. 

O. Use flush mounting outlet box in finished areas. 

P. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.  
Coordinate masonry cutting to achieve neat opening. 

Q. Do not install flush mounting box back-to-back in walls; provide minimum 6 inches (150 mm) 
separation.  Provide minimum 24 inches (600 mm) separation in acoustic rated walls. 

R. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for 
surface finish thickness. 

S. Use stamped steel bridges to fasten flush mounting outlet box between studs. 

T. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

U. Use adjustable steel channel fasteners for hung ceiling outlet box. 

V. Support boxes independently of conduit, except cast box that is connected to two rigid metal 
conduits both supported within 12 inches (305 mm) of box. 

W. Use gang box where more than one device is mounted together.  Do not use sectional box.  
Telephone/Data gang boxes shall be separate from power device gang boxes. 

X. Use 2-gang 4" square boxes with single plaster rings for single device outlets. 

Y. Use cast outlet box in exterior locations and wet locations. 

Z. Large Pull Boxes (boxes larger than 100 cubic inches in volume or 12 inches in any dimension):  
Use hinged enclosure in interior dry locations, surface-mounted cast metal box in other locations. 

3.03 ADJUSTING 
A. Adjust flush-mounting outlets to make front flush with finished wall material. 

B. Install knockout closures in unused box openings. 

3.04 CLEANING 
A. Clean interior of boxes to remove dust, debris, and other material. 

B. Clean exposed surfaces and restore finish. 

END OF SECTION 
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SECTION 26 0553 
 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Nameplates and labels. 

B. Wire and cable markers. 

C. Conduit markers. 

D. Underground waring tape. 

E. Panel schedules. 

1.02 REFERENCE STANDARDS 
A. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.03 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for purpose 
specified and shown. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Brady Corporation:  www.bradycorp.com. 

B. Seton Identification Products:  www.seton.com/aec. 

C. Thomas & Betts. 

D. Panduit. 

2.02 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 (including starters, disconnects, 
panelboards, breakers at distribution panels, etc.). 

2. Communication cabinets. 

C. Letter Size: 

1. Use 1/2 inch letters for identifying equipment and loads.  Identification shall indicate where 
the load is fed from. 

2.03 WIRE MARKERS 
A. Description:  Vinyl cloth type self-adhesive wire markers. 

B. Description:  tape or split sleeve type wire markers. 

C. Locations:  Each conductor at panelboard gutters, pull boxes, and junction boxes each load 
connection. 

1. Identify circuit feeder numbers at all wiring devices (receptacle, light switches, dimmers, etc.) 
with a self-adhesive wire marker taped to the back of the device cover plate.   
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D. Legend: 

1. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings. 

2. Control Circuits:  Control wire number indicated on shop drawings. 

2.04 CONDUIT MARKERS 
A. Description:  Size: 1-1/8"x4-1/2" minimum.  Color:  Background color as specified below with 

black lettering. 

B. Location:  Furnish markers for each conduit longer than 6 feet (2 m). 

C. Spacing:  20 feet (6 m) on center. 

D. Color: 

1. Fire Alarm System:  Red. 

2. Telephone System:  Blue. 

3. 4800 Volt System:  Orange. 

E. Legend: 

1. 480 Volt System:  480 Volt. 

2. 277 Volt System:  277 Volt. 

3. 240 Volt System:  240 Volt. 

4. 208 Volt System:  208 Volt. 

5. Fire Alarm System:  Fire Alarm. 

6. Telephone System:  Telephone. 

7. 4800 Volt System:  4800 Volt. 

2.05 UNDERGROUND WARNING TAPE 
A. Description:  4 inch (100 mm) wide plastic tape, detectable type colored red with suitable 

warning legend describing buried electrical lines. 

2.06 PANEL SCHEDULES 
A. Each panel shall have a typewritten panel schedule indicating loads.  A clear plastic cover over 

the schedule shall be provided to protect it. 

B. Existing panel schedules shall be improved to indicate all existing loads and/or updated to 
indicate all changes that have occurred during renovation.  Typing over writing over existing 
entries on existing schedules is not acceptable.  A new schedule shall be provided.  Entries 
must be in type written form. 

PART 3  EXECUTION 
3.01 PREPARATION 

A. Degrease and clean surfaces to receive nameplates and labels. 

3.02 INSTALLATION 
A. Install nameplates and labels parallel to equipment lines. 

B. Secure nameplates to equipment front using screws or rivets. 

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 (75 mm) below finished grade. 
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E. Identify all boxes for fire alarm circuits by painting cover plates red. 

END OF SECTION 
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SECTION 26 0923 
 

LIGHTING CONTROL DEVICES - WIRED 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Occupancy / Vacancy sensors. 

1.02 REFERENCE STANDARDS 
A. ANSI C136.10 - American National Standard for Roadway and Area Lighting Equipment - 

Locking-Type Photocontrol Devices and Mating Receptacles - Physical and Electrical 
Interchangeability and Testing; 2006. 

B. ANSI C136.24 - American National Standard for Roadway and Area Lighting Equipment - 
Nonlocking (Button) Type Photocontrols. 

C. NECA 1 - Standard for Good Workmanship in Electrical Contracting. 

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

E. NFPA 70 - National Electrical Code; National Fire Protection Association. 

F. UL 773 - Plug-in Locking Type Photocontrols for Use with Area Lighting; Current Edition, 
Including All Revisions. 

G. UL 773A - Nonindustrial Photoelectric Switches for Lighting Control; Current Edition, Including 
All Revisions. 

1.03 ADMINISTRATIVE REQUIREMENTS 
A. Coordination:   

1. Coordinate the placement of lighting control devices with millwork, furniture, equipment, etc. 
installed under other sections or by others. 

2. Coordinate the placement of wall switch occupancy sensors with actual installed door 
swings. 

3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or other 
potential obstructions to motion detection coverage installed under other sections or by 
others. 

4. Notify ENGINEER of any conflicts or deviations from the contract documents to obtain 
direction prior to proceeding with work. 

B. Sequencing: 

1. Do not install lighting control devices until final surface finishes and painting are complete. 

1.04 SUBMITTALS 
A. Product Data:  Include ratings, configurations, standard wiring diagrams, dimensions, colors, 

service condition requirements, and installed features. 

1. Occupancy Sensors:  Include detailed motion detection coverage range diagrams. 

B. Shop Drawings: 

1. Occupancy / Vacancy Sensors:  Provide lighting plan indicating location, model number, 
and orientation of each occupancy sensor and associated system component. 

C. Manufacturer's Installation Instructions:  Include application conditions and limitations of use 
stipulated by product testing agency. Include instructions for storage, handling, protection, 
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examination, preparation, and installation of product. 

D. Operation and Maintenance Data:  Include detailed information on device programming and 
setup. 

E. Project Record Documents:  Record actual installed locations and settings for lighting control 
devices. 

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. 

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience. 

1.06 DELIVERY, STORAGE, AND PROTECTION 
A. Store products in a clean, dry space in original manufacturer's packaging in accordance with 

manufacturer's written instructions until ready for installation. 

PART 2  PRODUCTS 
2.01 ALL LIGHTING CONTROL DEVICES 

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated. 

B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors, 
hardware, components, accessories, etc. as required for a complete operating system. 

C. Products for Switching of Electronic Fluorescent Ballasts:  Tested and rated to be suitable for 
peak inrush currents specified in NEMA 410. 

2.02 OCCUPANCY / VACANCY SENSORS 
A. Manufacturers: 

1. Hubbell Building Automation, Inc.:  www.hubbellautomation.com 

2. WattStopper:  www.wattstopper.com. 

3. Leviton. 

4. Cooper. 

5. Source Limitations:  Furnish products produced by a single manufacturer and obtained from 
a single supplier. 

B. All Occupancy / Vacancy Sensors: 

1. Description:  Factory-assembled commercial specification grade devices for indoor use 
capable of sensing both major motion, such as walking, and minor motion, such as small 
desktop level movements, according to published coverage areas, for automatic control of 
load indicated. 

2. Sensor Technology: 

a. Passive Infrared (PIR) Occupancy Sensors:  Designed to detect occupancy by sensing 
movement of thermal energy between zones. 

b. Ultrasonic Occupancy Sensors:  Designed to detect occupancy by sensing frequency 
shifts in emitted and reflected inaudible sound waves. 

c. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors:  Designed to detect 
occupancy using a combination of both passive infrared and ultrasonic technologies. 
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d. Passive Infrared/Acoustic Dual Technology Occupancy Sensors:  Designed to detect 
occupancy using a combination of both passive infrared and audible sound sensing 
technologies. 

3. Provide LED to visually indicate motion detection with separate color LEDs for each sensor 
type in dual technology units. 

4. Operation:  Unless otherwise indicated, occupancy sensor to turn load on when occupant 
presence is detected and to turn load off when no occupant presence is detected during an 
adjustable turn-off delay time interval. 

5. Dual Technology Occupancy Sensors:  Field configurable turn-on and hold-on activation 
with settings for activation by either or both sensing technologies. 

6. Passive Infrared Lens Field of View:  Field customizable by addition of factory masking 
material, adjustment of integral blinders, or similar means to block motion detection in 
selected areas. 

7. Turn-Off Delay:  Field adjustable, up to a maximum time delay setting of not less than 15 
minutes and not more than 30 minutes. 

8. Sensitivity:  Field adjustable. 

9. Adaptive Technology:  Field selectable; capable of self-adjusting sensitivity and time delay 
according to conditions. 

10. Integral Photocell:  For field selectable and adjustable inhibition of automatic turn-on of load 
when ambient lighting is above the selected level. 

11. Compatibility:  Suitable for controlling LED lighting, incandescent lighting, low-voltage 
lighting with electronic and magnetic transformers, fluorescent lighting with electronic and 
magnetic ballasts, and fractional motor loads, with no minimum load requirements. 

12. Load Rating for Line Voltage Occupancy Sensors:  As required to control the load indicated 
on the drawings. 

13. Isolated Relay for Low Voltage Occupancy Sensors:  SPDT dry contacts, ratings as 
required for interface with system indicated. 

C. Wall Switch Occupancy / Vacancy Sensors: 

1. All Wall Switch Occupancy / Vacancy Sensors: 

a. Description:  Occupancy sensors designed for installation in standard wall box at 
standard wall switch mounting height with a field of view of 180 degrees, integrated 
manual control capability, and no leakage current to load in off mode. 

b. Unless otherwise indicated or required to control the load indicated on the drawings, 
provide line voltage units with self-contained relay. 

c. Where indicated, provide two-circuit units for control of two separate lighting loads, with 
separate manual controls and separately programmable operation for each load. 

d. Occupancy sensor to be field selectable as either manual-on/automatic-off or automatic 
on/off. 

e. Manual-Off Override Control:  When used to turn off load while in automatic-on mode, 
unit to revert back to automatic mode after no occupant presence is detected during the 
delayed-off time interval. 

f. Provide selectable audible alert to notify occupant of impending load turn-off. 

g. Finish:  Match finishes specified for wiring devices in Section 26 2726, unless otherwise 
indicated. 

h. Provide vandal resistant lenses for passive infrared (PIR) and dual technology wall 
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switch occupancy sensors where indicated. 

2. Passive Infrared (PIR) Wall Switch Occupancy Sensors:  Capable of detecting motion 
within an area of 900 square feet (83.6 sq. m). 

3. Ultrasonic Wall Switch Occupancy Sensors:  Capable of detecting motion within an area of 
400 square feet (37.2 sq. m). 

4. Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy Sensors:  Capable of 
detecting motion within an area of 900 square feet (83.6 sq. m). 

D. Ceiling Mounted Occupancy Sensors: 

1. All Ceiling Mounted Occupancy Sensors: 

a. Description:  Low profile occupancy sensors designed for ceiling installation. 

b. Unless otherwise indicated or required to control the load indicated on the drawings, 
provide low voltage units, for use with separate compatible accessory power packs. 

c. Provide field selectable setting for disabling LED motion detector visual indicator. 

d. Occupancy sensor to be field selectable as either manual-on/automatic-off or automatic 
on/off. 

e. Finish:  White unless otherwise indicated. 

2. Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors: 

a. Standard Range Sensors:  Capable of detecting motion within an area of 450 square 
feet (41.8 sq. m) at a mounting height of 9 feet (2.7 m), with a field of view of 360 
degrees. 

b. Extended Range Sensors:  Capable of detecting motion within an area of 1,200 square 
feet (111.5 sq. m) at a mounting height of 9 feet (2.7 m), with a field of view of 360 
degrees. 

3. Passive Infrared/Acoustic Dual Technology Ceiling Mounted Occupancy Sensors: 

a. Standard Range Sensors:  Capable of detecting motion within an area of 450 square 
feet (41.8 sq. m) at a mounting height of 9 feet (2.7 m), with a field of view of 360 
degrees. 

b. Extended Range Sensors:  Capable of detecting motion within an area of 1,200 square 
feet (111.5 sq. m) at a mounting height of 9 feet (2.7 m). 

E. Directional Occupancy Sensors: 

1. All Directional Occupancy Sensors:  Designed for wall or ceiling mounting, with integral 
swivel for field adjustment of motion detection coverage.  

a. Unless otherwise indicated or required to control the load indicated on the drawings, 
provide low voltage units, for use with separate compatible accessory power packs. 

b. Provide field selectable setting for disabling LED motion detector visual indicator. 

c. Finish:  White unless otherwise indicated. 

2. Passive Infrared (PIR) Directional Occupancy Sensors: 

a. Standard Range Sensors:  Capable of detecting motion within a distance of 40 feet (12 
m) at a mounting height of 10 feet (3.1 m). 

b. Long Range Sensors:  Capable of detecting motion within a distance of 80 feet (24 m) 
at a mounting height of 10 feet (3.1 m). 

c. High Bay Sensors:  Capable of detecting motion within a distance of 50 feet (15 m) at a 
mounting height of 30 feet (9.1 m). 
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3. Passive Infrared/Ultrasonic Dual Technology Directional Occupancy Sensors:  Capable of 
detecting motion within a distance of 40 feet (12 m) at a mounting height of 10 feet (3.1 m). 

F. Luminaire Mounted Occupancy Sensors:  Designed for direct luminaire installation and control, 
suitable for use with specified luminaires. 

1. Fluorescent High Bay Luminaire Mounted Occupancy Sensors:  Passive infrared (PIR) type 
with a field of view of 360 degrees unless otherwise indicated. 

a. Unless otherwise indicated or required to control the load indicated on the drawings, 
provide line voltage units with self-contained relay. 

b. Finish:  White unless otherwise indicated. 

c. Circular Coverage Sensors:  Capable of detecting motion within a distance of 40 feet 
(12 m) at a mounting height of 20 feet (6.1 m). 

d. Linear Aisle Coverage Sensors:  Capable of detecting motion within an area of 20 feet 
wide by 60 feet long (6.1 m wide by 18 m long) at a mounting height of 40 feet (12 m). 

e. Accessories: 

1) Provide mounting bracket for lowering occupancy sensor such that luminaire does 
not block sensor field of view where required. 

G. Power Packs for Low Voltage Occupancy Sensors: 

1. Description:  Plenum rated, self-contained low voltage class 2 transformer and relay 
compatible with specified low voltage occupancy sensors for switching of line voltage loads. 

2. Provide HVAC relay contact in all Occupancy Sensors and/or Power Packs for use by HVAC 
Temperature Controls (T.C.). 

3. Provide quantity and configuration of power and slave packs with all associated wiring and 
accessories as required to control the load indicated on the drawings. 

4. Input Supply Voltage:  Dual rated for 120/277 V ac. 

5. Load Rating:  As required to control the load indicated on the drawings. 

H. Accessories: 

1. Provide heavy duty coated steel wire protective guards compatible with specified occupancy 
sensors where located in areas subject to damage (e.g. gymnasiums, Shop areas, etc.). 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that field measurements are as shown on the drawings. 

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 
properly sized to accommodate devices and conductors in accordance with NFPA 70. 

C. Verify that openings for outlet boxes are neatly cut and will be completely covered by devices or 
wall plates. 

D. Verify that final surface finishes are complete, including painting. 

E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
lighting control devices. 

F. Verify that the service voltage and ratings of lighting control devices are appropriate for the 
service voltage and load requirements at the location to be installed. 

G. Verify that conditions are satisfactory for installation prior to starting work. 
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3.02 PREPARATION 
A. Provide extension rings to bring outlet boxes flush with finished surface. 

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes. 

3.03 INSTALLATION 
A. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where 

applicable, NECA 130, including mounting heights specified in those standards unless otherwise 
indicated 

B. Coordinate locations of outlet boxes provided under Section 26 0537 as required for installation 
of lighting control devices provided under this section. 

1. Mounting Heights:  Unless otherwise indicated, as follows: 

a. Wall Switch Occupancy Sensors:  48 inches (1.2 m) above finished floor. 

2. Orient outlet boxes for vertical installation of lighting control devices unless otherwise 
indicated. 

3. Locate wall switch occupancy sensors on strike side of door with edge of wall plate 3 inches 
(80 mm) from edge of door frame. Where locations are indicated otherwise, notify 
ENGINEER to obtain direction prior to proceeding with work. 

C. Install lighting control devices in accordance with manufacturer's instructions. 

D. Unless otherwise indicated, connect lighting control device grounding terminal or conductor to 
branch circuit equipment grounding conductor and to outlet box with bonding jumper. 

E. Install lighting control devices plumb and level, and held securely in place. 

F. Where required and not furnished with lighting control device, provide wall plate in accordance 
with Section 26 2726. 

G. Where applicable, install lighting control devices and associated wall plates to fit completely flush 
to mounting surface with no gaps and rough opening completely covered without strain on wall 
plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough openings. Do 
not use oversized wall plates in lieu of meeting this requirement. 

H. Install identification label for wall switch occupancy sensors, in-wall time switches, in-wall interval 
timers, and accessory manual wall switches in accordance with Section 26 0526 indicating load 
served where indicated, when controlling loads that are not visible from the control location, or 
when multiple control devices are installed at one location. 

I. Occupancy Sensor Locations:   

1. Location Adjustments:  Locations indicated are diagrammatic and only intended to indicate 
which rooms or areas require devices. Provide quantity and locations as required for 
complete coverage of respective room or area based on manufacturer's recommendations 
for installed devices. 

2. Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors a 
minimum of 4 feet (1.2 m) from air supply ducts or other sources of heavy air flow and as per 
manufacturer's recommendations, in order to minimize false triggers. 

J. Outdoor Photo Control Locations: 

1. Where possible, locate outdoor photo controls with photo sensor facing north. If north facing 
photo sensor is not possible, install with photo sensor facing east, west, or down. 

2. Locate outdoor photo controls so that photo sensors do not face artificial light sources, 
including light sources controlled by the photo control itself. 

K. Install outdoor photo controls so that connections are weatherproof. Do not install photo controls 
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with conduit stem facing up in order to prevent infiltration of water into the photo control. 

L. Unless otherwise indicated, install power packs for lighting control devices above accessible 
ceiling or above access panel in inaccessible ceiling near the sensor location. 

M. Where indicated, install separate compatible wall switches for manual control interface with 
lighting control devices or associated power packs. 

N. Unless otherwise indicated, install switches on load side of power packs so that switch does not 
turn off power pack. 

3.04 FIELD QUALITY CONTROL 
A. Inspect each lighting control device for damage and defects. 

B. Test occupancy sensors to verify proper operation, including time delays and ambient light 
thresholds where applicable. Verify optimal coverage for entire room or area. Record test results 
in written report to be included with submittals. 

C. Test outdoor photo controls to verify proper operation, including time delays where applicable. 

D. Correct wiring deficiencies and replace damaged or defective lighting control devices. 

3.05 ADJUSTING 
A. Adjust devices and wall plates to be flush and level. 

B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy 
savings, and to achieve desired function as indicated or as directed by ENGINEER. 

C. Adjust position of directional occupancy sensors and outdoor motion sensors to achieve optimal 
coverage as required. 

3.06 CLEANING 
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 

original factory finish. 

3.07 CLOSEOUT ACTIVITIES 
A. Refer to Division 1. 

B. Demonstration:  Demonstrate proper operation of lighting control devices to ENGINEER, and 
correct deficiencies or make adjustments as directed. 

C. Training:  Train OWNER's personnel on operation, adjustment, programming, and maintenance 
of lighting control devices. 

1. Use operation and maintenance manual as training reference, supplemented with additional 
training materials as required. 

2. Provide minimum of two hours of training. 

3. Instructor:  Qualified contractor familiar with the project and with sufficient knowledge of the 
installed lighting control devices. 

4. Location:  At project site. 

END OF SECTION 
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SECTION 26 2416 
 

PANELBOARDS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Lighting and appliance panelboards. 

B. Overcurrent protective devices for panelboards. 

1.02 REFERENCE STANDARDS 
A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal Specification; 

Revision D. 

B. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 
Contractors Association. 

C. NECA 407 - Standard for Installing and Maintaining Panelboards; National Electrical Contractors 
Association. 

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

E. NEMA PB 1 - Panelboards; National Electrical Manufacturers Association. 

F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of 
Panelboards Rated 600 Volts or Less; National Electrical Manufacturers Association. 

G. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 
and Systems; International Electrical Testing Association. 

H. NFPA 70 - National Electrical Code; National Fire Protection Association. 

I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current 
Edition, Including All Revisions. 

J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions. 

K. UL 67 - Panelboards; Current Edition, Including All Revisions. 

L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; 
Current Edition, Including All Revisions. 

1.03 SUBMITTALS 
A. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity, 

overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry 
locations, conductor terminal information, and installed features and accessories. 

B. Project Record Documents:  Record actual installed locations of panelboards and actual 
installed circuiting arrangements. 

C. Maintenance Data:  Include information on replacement parts and recommended maintenance 
procedures and intervals. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum 10 years documented experience. 
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1.05 ADMINISTRATIVE REQUIREMENTS 
A. Coordination:   

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or 
other potential obstructions within the dedicated equipment spaces and working clearances 
for electrical equipment required by NFPA 70. 

2. Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed. 

3. Coordinate the work with other trades to provide walls suitable for installation of 
flush-mounted panelboards where indicated. 

4. Verify with manufacturer that conductor terminations are suitable for use with the conductors 
to be installed. 

5. Notify ENGINEER of any conflicts with or deviations from the contract documents. Obtain 
direction before proceeding with work. 

1.06 DELIVERY, STORAGE, AND HANDLING 
A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions 

and NECA 407. 

B. 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. 

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to 
panelboard internal components, enclosure, and finish. 

1.07 MAINTENANCE MATERIALS 
A. Furnish two of each panelboard key. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. General Electric Company:  www.geindustrial.com. 

B. Schneider Electric; Square D Products:  www.schneider-electric.us.  

C. Siemens. 

2.02 ALL PANELBOARDS 
A. Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the purpose  

indicated. 

B. Unless otherwise indicated, provide products suitable for continuous operation under the 
following service conditions:  

1. Altitude:  Less than 6,600 feet (2,000 m). 

2. Ambient Temperature: 

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F (-5 degrees C) and 
104 degrees F (40 degrees C). 

C. Short Circuit Current Rating: Refer to plans – Contractor shall verify AIC with local utility prior to 
ordering panelboards. 

D. Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation. 

E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices. 

F. Bussing:  Sized in accordance with UL 67 temperature rise requirements. 

http://www.schneider-electric.us/
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1. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for 
each feeder and branch circuit equipment grounding conductor. 

G. Conductor Terminations:  Suitable for use with the conductors to be installed. 

H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E. 

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 
installation locations: 

2. Boxes:  Galvanized steel unless otherwise indicated. 

a. Provide wiring gutters sized to accommodate the conductors to be installed. 

3. Fronts: 

a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes. 

b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough 
opening. 

4. Lockable Doors:  All locks keyed alike unless otherwise indicated. 

I. Future Provisions:  Prepare all unused spaces for future installation of devices including 
bussing, connectors, mounting hardware and all other required provisions. 

2.03 LIGHTING AND APPLIANCE PANELBOARDS 
A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit 

type, circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations 
and features as indicated on the drawings. 

B. Conductor Terminations: 

1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper 
conductors. 

2. Main and Neutral Lug Type:  Mechanical. 

C. Bussing: 

1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective 
devices. 

2. Phase and Neutral Bus Material:  Aluminum. 

a. Provide double neutral bus where scheduled. 

3. Ground Bus Material:  Aluminum. 

a. Provide insulated ground bus where scheduled. 

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated. 

E. Enclosures: 

1. Provide surface-mounted or flush-mounted enclosures as indicated. 

2. Provide clear plastic circuit directory holder mounted on inside of door. 

F. Manufacturers:  

1. Square D NQ or NF type.  BASE BID SQUARE D. 

2. Equal by approved manufacturer may be bid as alternate. 

G. Description:  NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard. 

H. Minimum Integrated Short Circuit Rating: As indicated on drawings or minimum as listed below. 

1. 208/240 Volt Panelboards:  14,000 amperes rms symmetrical. 
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2. 480/277 Volt Panelboards:  22,000 amperes rms symmetrical. 

I. Molded Case Circuit Breakers:  Thermal magnetic trip circuit breakers, bolt-on type, with 
common trip handle for all poles; UL listed. 

1. Type SWD for lighting circuits. 

2. Type HACR for air conditioning equipment circuits. 

3. Class A ground fault interrupter circuit breakers where scheduled. 

4. Do not use tandem circuit breakers. 

5. Lock-on devices shall be provided for all branch circuits supplying exit lighting, un-switched 
night lighting, emergency lighting, security systems, clock and program systems, and/or fire 
alarm. 

J. Enclosure:  NEMA PB 1, Type 1. (Type 3R for exterior locations). 

K. Cabinet Front:  Flush or Surface (as noted on plans) cabinet front with concealed trim clamps, 
concealed hinge, metal directory frame, and flush lock all keyed alike.  Finish in manufacturer's 
standard gray enamel. 

2.04 OVERCURRENT PROTECTIVE DEVICES 
A. Molded Case Circuit Breakers: 

1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit 
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 
where applicable; ratings, configurations, and features as indicated on the drawings. 

2. Interrupting Capacity: 

a. Provide circuit breakers with interrupting capacity as required to provide the short circuit 
current rating indicated, but not less than: 

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than 
the short circuit current rating indicated. 

3. Conductor Terminations: 

a. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors. 

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping 
element for overload protection and magnetic instantaneous tripping element for short circuit 
protection.   

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install panelboards securely, in a neat and workmanlike manner in accordance with NECA 1 
(general workmanship), NECA 407 (panelboards), and NEMA PB 1.1. 

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

D. Provide required supports in accordance with Section 26 0529. 

E. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and 
rough opening completely covered. 

F. Mount panelboards such that the highest position of any operating handle for circuit breakers or 
switches does not exceed 79 inches (2000 mm) above the floor or working platform. 
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G. Provide grounding and bonding in accordance with Section 26 0526. 

H. Install all field-installed branch devices, components, and accessories. 

I. Install panelboards in accordance with NEMA PB 1.1 and NECA 1. 

J. Install panelboards plumb.  Install recessed panelboards flush with wall finishes. 

K. Height:  6 feet (1800 mm) to top of panelboard; install panelboards taller than 6 feet (1800 mm) 
with bottom no more than 4 inches (100 mm) above floor. 

L. Provide filler plates to cover unused spaces in panelboards. 

M. Provide computer-generated circuit directory for each lighting and appliance panelboard, and 
each power distribution panelboard provided with a door, clearly and specifically indicating the 
loads served. Identify spares and spaces. 

N. Provide typed circuit directory for each branch circuit panelboard.  Revise directory to reflect 
circuiting changes required to balance phase loads. 

O. Provide identification nameplate for each panelboard in accordance with Section 26 0553. 

P. Provide arc flash warning labels in accordance with NFPA 70. 

Q. Provide spare conduits out of each recessed panelboard to an accessible location above ceiling/ 
in crawl space/to j-box/etc. for future use.  Identify each as SPARE. 

1. Minimum spare conduits:  5 empty 1 inch (DN27).  Spare conduits shall be stubbed up into 
an accessible ceiling space, or floor below. 

3.02 FIELD QUALITY CONTROL 
A. Perform inspection, testing, and adjusting in accordance with Section 01 4000. 

B. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA STD ATS, Section 
7.6.1.1 for all main circuit breakers and circuit breakers larger than 400 amperes. Tests listed as 
optional are not required. 

C. Correct deficiencies and replace damaged or defective panelboards or associated components. 

D. Visual and Mechanical Inspection:  Inspect for physical damage, proper alignment, anchorage, 
and grounding.  Check proper installation and tightness of connections for circuit breakers, 
fusible switches, and fuses. 

3.03 ADJUSTING 
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended 

torque settings. 

B. Adjust alignment of panelboard fronts. 

END OF SECTION 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024 

EQUIPMENT WIRING 
 26 2717 - 1    

SECTION 26 2717 
 

EQUIPMENT WIRING 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Electrical connections to equipment. 

1.02 REFERENCE STANDARDS 
A. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical 

Manufacturers Association. 

B. NEMA WD 6 - Wiring Devices - Dimensional Requirements; National Electrical Manufacturers 
Association. 

C. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.03 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated. 

1.04 COORDINATION 
A. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and 

manufacturer's instructions for equipment furnished under other sections. 

B. Determine connection locations and requirements. 

C. Sequence rough-in of electrical connections to coordinate with installation of equipment. 

D. Sequence electrical connections to coordinate with start-up of equipment. 

PART 2  PRODUCTS 
2.01 MATERIALS 

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for equipment. 

1. Colors:  Conform to NEMA WD 1. 

2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified 
equipment grounding conductor, suitable for use in damp locations. 

3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit 
overcurrent protection. 

B. Disconnect Switches:  As specified in Section 26 2818, 26 2913 and in individual equipment 
sections. 

C. Wiring Devices:  As specified in Section 26 2726. 

D. Flexible Conduit:  As specified in Section 26 0534. 

E. Wire and Cable:  As specified in Section 26 0519. 

F. Boxes:  As specified in Section 26 0537. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that equipment is ready for electrical connection, wiring, and energization. 
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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.  Maximum length shall be 6 feet.  Minimum 
size shall be 3/4" diameter. 

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 2726 
 

WIRING DEVICES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Wall switches. 

B. Wall dimmers. 

C. Receptacles. 

D. Wall plates. 

1.02 REFERENCE STANDARDS 
A. FS W-C-596 - Connector, Electrical, Power, General Specification for; Federal Specification; 

Revision G. 

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification); 
Federal Specification; Revision F. 

C. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 
Contractors Association. 

D. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical 
Manufacturers Association. 

E. NEMA WD 6 - Wiring Device -- Dimensional Requirements; National Electrical Manufacturers 
Association. 

F. NFPA 70 - National Electrical Code; National Fire Protection Association. 

G. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions. 

H. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions. 

I. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All 
Revisions. 

J. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions. 

1.03 SUBMITTALS 
A. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and 

configurations. 

B. Manufacturer's Installation 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. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum 10 years documented experience. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Cooper Wiring Devices:  www.cooperwiringdevices.com. 

B. Leviton Manufacturing, Inc.:  www.leviton.com. 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024 

WIRING DEVICES 
 26 2726 - 2    

C. Hubbell. 

D. Bryant. 

2.02 ALL WIRING DEVICES 
A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 

purpose specified and indicated. 

2.03 WALL SWITCHES 
A. All Wall Switches:  AC only, quiet operating, general-use snap switches with silver alloy 

contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL 20 and 
where applicable, FS W-S-896; types as indicated on the drawings. 

1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for 
back wiring with separate ground terminal screw. 

B. Wall Switches:  NEMA WD 1, General Duty, Spec. Grade, AC only general-use snap switch.  
Switches shall be binding screw type, side and back wired type. 

1. Body and Handle:  Ivory plastic with toggle handle.  Coordinate color selection with 
Architect prior to ordering. 

2. Ratings:  Match branch circuit and load characteristics. 

C. Single Pole Single Throw Wall Switches 

1. Products: 

a. Hubbell 1221. 

b. Arrow Hart 1991. 

c. Leviton 1221. 

D. Three Way Wall Switches 

1. Products: 

a. Hubbell 1223. 

b. Arrow Hart 1993. 

c. Leviton 1223. 

E. Four Way Wall Switches 

1. Products: 

a. Hubbell 1224. 

b. Arrow Hart 1994. 

c. Leviton 1224. 

2.04 WALL DIMMERS 
A. All Wall Dimmers:  Solid-state with continuous full-range even control complying with NEMA WD 

1 and NEMA WD 6, and listed as complying with UL 1472. 

1. Types and ratings suitable for load controlled as indicated on the drawings. 

B. Wall Dimmers:  Type I, complying with NEMA WD 6 and WD 1.  Preset slide controls, Single 
pole or 3-way as shown on plans, with LED locator. 

C. Body and Handle:  Ivory plastic with preset linear slide.  Coordinate color selection with 
Architect prior to ordering. 

D. Voltage:  Match lighting circuit voltage volts. 
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E. Power Rating:  Match load shown on drawings; 600 watts minimum. 

F. Note:  For LED type light fixtures, Contractor shall provide dimmer type compatible with LED 
type fixtures being controlled by the dimmer. 

G. Provide accessory wall switches to match dimmer appearance when installed adjacent to each 
other. 

2.05 RECEPTACLES 
A. All Receptacles:  Self-grounding, complying with NEMA WD 1 and NEMA WD 6, and listed as 

complying with UL 498, and where applicable, FS W-C-596; types as indicated on the drawings. 

1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for 
back wiring with separate ground terminal screw. 

2. NEMA configurations specified are according to NEMA WD 6. 

B. Receptacles:  NEMA WD 1, General duty, Spec. Grade, grounded type 

1. Configuration:  NEMA WD 6, type as specified and indicated. 

C. 20 Amp Duplex Convenience Receptacles. 

1. Hubbell 5362. 

2. Arrow Hart 5362. 

3. Leviton 5362. 

4. Device Body:  Ivory; Coordinate color selection with Architect prior to ordering.  All devices 
on emergency circuits shall be red in color. 

D. 20 Amp GFCI Receptacles:  Convenience receptacle with integral ground fault circuit interrupter 
to meet regulatory requirements.  

1. Hubbell. 

2. Arrow Hart. 

3. Leviton. 

4. Device Body:  Ivory.  Coordinate color selection with Architect prior to ordering.  All 
devices on emergency circuits shall be red in color. 

5. GFCI receptacles shall meet UL 2003 standards. 

2.06 WALL PLATES 
A. All Wall Plates:  Comply with UL 514D. 

1. Configuration:  One-piece cover as required for quantity and types of corresponding wiring 
devices. 

2. Screws:  Metal with slotted heads finished to match wall plate finish. 

B. Interior wall plates: 

1. Stainless Steel Cover Plates: 

a. Hubbell "S" series. 

b. Leviton 8400 series. 

c. Arrow Hart "S" series. 

C. Exterior wall plates: 

1. WeatherProof (WP) Cover Plates (where located outdoors and where indicated on plans as 
"WP"):  Raintight/gasketed, clear impact resistant thermoplastic, spring retained cover with 
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offset device opening for cord exit.  

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that field measurements are as shown on the drawings. 

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 
properly sized to accommodate devices and conductors in accordance with NFPA 70. 

C. Verify that wall openings are neatly cut and will be completely covered by wall plates. 

D. Verify that final surface finishes are complete, including painting. 

E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

F. Verify that conditions are satisfactory for installation prior to starting work. 

G. Verify door openings/swings with Architectural trades prior to installation. 

3.02 PREPARATION 
A. Provide extension rings to bring outlet boxes flush with finished surface. 

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes. 

3.03 INSTALLATION 
A. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where 

applicable, NECA 130, including mounting heights specified in those standards unless otherwise 
indicated.  

B. Coordinate locations of outlet boxes provided under Section 26 0537 as required for installation 
of wiring devices provided under this section. 

C. Install wiring devices in accordance with manufacturer's instructions. 

D. Install permanent barrier between ganged wiring devices when voltage between adjacent 
devices exceeds 300 V. 

E. Where required, connect wiring devices using pigtails not less than 6 inches (150 mm) long. Do 
not connect more than one conductor to wiring device terminals. 

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and 
tightening to proper torque specified by the manufacturer. Where present, do not use push-in 
pressure terminals that do not rely on screw-actuated binding. 

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit 
equipment grounding conductor and to outlet box with bonding jumper. 

H. Install wiring devices plumb and level with mounting yoke held rigidly in place.  

I. Install wall switches with OFF position down. 

J. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as 
instructed by manufacturer. 

K. Do not share neutral conductor on branch circuits utilizing wall dimmers. 

L. Install vertically mounted receptacles with grounding pole on top and horizontally mounted 
receptacles with grounding pole on left. 

M. Install wall plates to fit completely flush to wall with no gaps and rough opening completely 
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or 
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this 
requirement. 
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N. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or 
designated for future use. 

O. Connect wiring device grounding terminal to branch circuit equipment grounding conductor. 

P. Use jumbo size plates for outlets installed in masonry walls. 

Q. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above 
accessible ceilings, and on surface mounted outlets. 

3.04 INTERFACE WITH OTHER PRODUCTS 
A. Coordinate locations of outlet boxes provided under Section 26 0537 to obtain mounting heights 

indicated on drawings. 

B. Install wall switches, dimmers, motor control switches, and fire alarm pull stations at 50 inches to 
center of box above finished floor.  For CMU walls - 48" to top of box above finished floor. 

C. Install convenience receptacles 18 inches (450 mm) above finished floor to center of box (not 
otherwise specified). 

D. Install convenience receptacles in CMU walls at 16 inches above floor to bottom of box. 

E. Unless noted otherwise, install GFI receptacles in toilet rooms, janitor closets, and storage 
rooms 48 inches to top of the box above floor. 

F. Install convenience receptacles 6 inches (150 mm) above counter.  Or as required to 
accommodate the counter construction - refer to Architectural elevations. 

G. Install fire alarm horns, strobes, speakers at 96 inches above floor (to top of box) or 6 inches 
below ceiling, whichever is less.  But no lower than 80" above finish floor. 

H. Coordinate the installation of wiring devices with underfloor duct service fittings provided under 
Section 26 0540. 

I. Coordinate all finishes and colors of wiring devices with Architect prior to ordering. 

3.05 FIELD QUALITY CONTROL 
A. Inspect each wiring device for damage and defects. 

B. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify 
proper operation. 

C. Test each receptacle to verify operation and proper polarity. 

D. Test each GFCI receptacle for proper tripping operation according to manufacturer's instructions. 

E. Correct wiring deficiencies and replace damaged or defective wiring devices. 

F. NOTE:  All receptacles in Wet Locations (e.g. Outdoors, Below Grade, Carwashs, etc.) and/or 
Damp Locations (e.g. Basements, Crawlspaces, Cold storage areas, Under outdoor canopys, 
etc.) shall be "Weather Resistant" (WR) rated. 

3.06 ADJUSTING 
A. Adjust devices and wall plates to be flush and level. 

3.07 CLEANING 
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 

original factory finish. 

END OF SECTION 
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SECTION 26 2813 
 

FUSES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Fuses. 

1.02 REFERENCE STANDARDS 
A. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association. 

B. NFPA 70 - National Electrical Code; National Fire Protection Association. 

C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All 
Revisions. 

1.03 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated. 

1.04 MAINTENANCE MATERIALS 
A. Furnish three of each size and type fuse installed. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Cooper Bussmann, Inc.:  www.cooperbussmann.com. 

B. GE Industrial:  www.geindustrial.com. 

C. Mersen (formerly Ferraz Shawmut):  ferrazshawmut.mersen.com. 

D. Littelfuse, Inc.:  www.littelfuse.com. 

2.02 FUSES 
A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 

purpose indicated. 

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. Main Service Switches Larger than 600 amperes:  Class L (time delay). 

H. Main Service Switches:  Class RK1 (time delay). 

I. Power Load Feeder Switches Larger than 600 amperes:  Class L (time delay). 

J. Power Load Feeder Switches:  Class RK1 (time delay). 

K. Motor Load Feeder Switches:  Class RK1 (time delay). 
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L. Other Feeder Switches Larger than 600 amperes:  L time delay. 

M.   Other Feeder Switches:  Class RK1 (time delay).  

N. General Purpose Branch Circuits:  Class RK1 (time delay). 

O. Motor Branch Circuits:  Class L time delay. 

PART 3  EXECUTION 
3.01 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 



Johannesburg Lewiston Area Schools 2024 Summer Projects 
Johannesburg Building Wood Shop Remodeling  May 1, 2024 

INTERIOR LIGHTING 
 26 5100 - 1    

SECTION 26 5100 
 

INTERIOR LIGHTING 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Interior luminaires. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 

Contractors Association. 

B. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; National 
Electrical Contractors Association. 

C. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; National Electrical 
Contractors Association. 

D. NFPA 70 - National Electrical Code; National Fire Protection Association. 

E. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; National Fire Protection 
Association. 

F. UL 1598 - Luminaires; Current Edition, Including All Revisions. 

1.03 SUBMITTALS 
A. Shop Drawings:  Indicate dimensions and components for each fixture that is not a standard 

product of the manufacturer. 

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including 
detailed information on luminaire construction, dimensions, ratings, finishes, mounting 
requirements, listings, service conditions, photometric performance, installed accessories, and 
ceiling compatibility; include model number nomenclature clearly marked with all proposed 
features. 

C. Manufacturer's Installation 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. 

D. Operation and Maintenance Data:  Instructions for each product including information on 
replacement parts. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70 and NFPA 101. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum 10 years documented experience. 

1.06 SUBSTITUTION ITEMS REQUIRING PRIOR APPROVAL 
A. All items that the CONTRACTOR proposes to use in the work, that are not specifically named in 

the contract documents, must be submitted for review/approval. Such items must be submitted in 
duplicate to the ARCHITECT and/or ENGINEER for approval a minimum of ten (10) days prior to 
bid opening. Requests for prior approval must be accompanied by complete catalog information, 
including but not limited to, model, size, accessories, complete electrical information and 
performance data in the form given in the equipment schedule on the drawings at stated design 
conditions. Where items are referred to by symbolic designations on the drawings, all requests 
for prior approval shall bear the same designations. 
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B. Lighting Substitutions: 

1. Furnish lighting fixtures as scheduled on drawings. 

2. Lighting fixture substitutions may be considerred for approval by the 
ARCHITECT/ENGINEER only if all of the following criteria are met: 

a. Provide specification cut sheets marked-up to clearly identify the proposed luminaire 
including features, options, accessories, etc. required to match products indicated in the 
schedules. 

b. Provide detailed point-by-point lighting calculations for all areas proposed luminaire will 
be installed. 

c. Submit all cut sheets, calculations, etc. to the ARCHITECT/ENGINEER no less than 10 
days prior to bid date.  Substitutions submitted after this date will not be considerred. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Acuity/Lithonia Lighting. 

B. Eaton/Cooper Lighting. 

C. Hubbell Lighting. 

D. Or as noted in lighting schedule on the drawings. 

2.02 LUMINAIRES 
A. Provide products that are listed and labeled as complying with UL 1598, where applicable. 

B. Provide products that comply with requirements of NFPA 70 and NFPA 101. 

C. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated. 

D. Unless otherwise indicated, provide complete luminaires including LED light source, lamp(s) and 
all sockets, reflectors, lenses, housings and other components required to position, energize and 
protect the lamp and distribute the light. 

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating 
system. 

F. Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc. 

2.03 LUMINAIRES 
A. Furnish products as indicated in Schedule included on the Drawings. 

2.05 LAMPS 
A. All LED light sources or Lamps: 

1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire. 

2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not 
specified, provide lamps per luminaire manufacturer's recommendations. 

3. Minimum Efficiency:  Provide lamps complying with all current applicable federal and state 
lamp efficiency standards. 

4. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp furnish 
products which are consistent in perceived color temperature. Replace lamps that are 
determined by the ENGINEER to be inconsistent in perceived color temperature. 
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PART 3  EXECUTION 
3.01 INSTALLATION 

A. Coordinate locations of outlet boxes provided under Section 26 0537 as required for installation 
of luminaires provided under this section. 

B. Install products according to manufacturer's instructions. 

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general 
workmanship), NECA 500 (commercial lighting), and NECA 502 (industrial lighting). 

D. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires. 

E. Install suspended luminaires using pendants supported from swivel hangers (except where 
noted to use chain hangers).  Provide pendant length required to suspend luminaire at indicated 
height. 

F. Support luminaires independent of ceiling framing. 

G. Locate recessed ceiling luminaires as indicated on reflected ceiling plan. 

H. Install surface mounted luminaires plumb and adjust to align with building lines and with each 
other.  Secure to prevent movement. 

I. Install wall mounted luminaires at height as indicated on Drawings or in Architectural plans. 

J. Install accessories furnished with each luminaire. 

K. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within fixture; use flexible conduit. 

L. Connect luminaires to branch circuit outlets provided under Section 26 0537 using flexible 
conduit. 

M. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

N. Bond products and metal accessories to branch circuit equipment grounding conductor. 

O. All night lights, emergency lights, and exit signs shall be circuited from the unswitched hot leg of 
the general lighting circuit for the area served by the night/emergency/exit lights. 

P. Coordinate location of emergency battery ballast unit remote test switch/charge light with 
Architect prior to rough-in. 

Q. Remote mount battery packs for emergency ballasts in ceiling spaces above heated areas for 
outdoor emergency fixtures. 

3.02 FIELD QUALITY CONTROL 
A. Inspect each product for damage and defects. 

B. Operate each luminaire after installation and connection to verify proper operation. 

3.03 CLEANING 
A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), and 

manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and 
restore finishes to match original factory finish. 

B. Clean electrical parts to remove conductive and deleterious materials. 

C. Remove dirt and debris from enclosures. 

D. Clean photometric control surfaces as recommended by manufacturer. 
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E. Clean finishes and touch up damage. 

3.04 SCHEDULE - See Drawings 

END OF SECTION 
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SECTION 26 5600 
 

EXTERIOR LIGHTING 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Exterior luminaires. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 

Contractors Association. 

B. NECA/IESNA 501 - Recommended Practice for Installing Exterior Lighting Systems. 

C. NFPA 70 - National Electrical Code; National Fire Protection Association. 

D. UL 1598 - Luminaires; Current Edition, Including All Revisions. 

1.03 SUBMITTALS 
A. Shop Drawings:  Indicate dimensions and components for each luminaire that is not a standard 

product of the manufacturer. 

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including 
detailed information on luminaire construction, dimensions, ratings, finishes, mounting 
requirements, listings, service conditions, photometric performance, weight, effective projected 
area (EPA), and installed accessories; include model number nomenclature clearly marked with 
all proposed features. 

C. Operation and Maintenance Data:  Instructions for each product including information on 
replacement parts. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum 10 years documented experience. 

C. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for 
the purpose specified and indicated. 

D. All lighting systems shall provided/installed to meet applicable building codes (i.e. N.E.C, Life 
Safety Code NFPA 101, Energy Code, etc.). 

1. Contractor shall design/provide/install lighting controls (i.e. occupancy sensors, lighting relay 
control panels, photocells, etc.) as required to comply with the Michigan Energy Code. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written 

instructions. 

B. Keep products in original manufacturer's packaging and protect from damage until ready for 
installation. 

C. Receive, handle, and store wood poles in accordance with ANSI O5.1. 

1.07 SUBSTITUTION ITEMS REQUIRING PRIOR APPROVAL 
A. All items that the CONTRACTOR proposes to use in the work, that are not specifically named in 

the contract documents, must be submitted for review/approval. Such items must be submitted in 
duplicate to the ARCHITECT and/or ENGINEER for approval a minimum of ten (10) days prior to 
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bid opening. Requests for prior approval must be accompanied by complete catalog information, 
including but not limited to, model, size, accessories, complete electrical information and 
performance data in the form given in the equipment schedule on the drawings at stated design 
conditions. Where items are referred to by symbolic designations on the drawings, all requests 
for prior approval shall bear the same designations. 

B. Lighting Substitutions: 

1. Furnish lighting fixtures as scheduled on drawings. 

2. Lighting fixture substitutions may be considered for approval by the 
ARCHITECT/ENGINEER only if all of the following criteria are met: 

a. Provide specification cut sheets marked-up to clearly identify the proposed luminaire 
including features, options, accessories, etc. required to match products indicated in the 
schedules. 

b. Provide detailed point-by-point lighting calculations for all areas proposed luminaire will 
be installed. 

c. Submit all cut sheets, calculations, etc. to the ARCHITECT/ENGINEER no less than 10 
days prior to bid date.  Substitutions submitted after this date will not be considered. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Eaton/Cooper Lighting Group. 

B. Acuity/Lithonia. 

C. Hubbell Lighting Group Products. 

D. Or as noted in lighting schedule on the drawings. 

2.02 LUMINAIRE TYPES 
A. Furnish products as indicated in luminaire schedule included on the Drawings. 

2.03 LUMINAIRES 
A. Provide products that comply with requirements of NFPA 70. 

B. Provide products that are listed and labeled as complying with UL 1598, where applicable. 

C. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated. 

D. Unless otherwise indicated, provide complete luminaires including LED light sources, lamp(s) 
and all sockets, reflectors, lenses, housings and other components required to position, energize 
and protect the lamp and distribute the light. 

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a 
complete operating system. 

F. Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Coordinate locations of outlet boxes provided under Section 26 0537 as required for installation 
of luminaires provided under this section. 

B. Install products according to manufacturer's instructions. 
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C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general 
workmanship) and NECA/IESNA 501 (exterior lighting). 

D. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires. 

E. Install accessories furnished with each luminaire. 

F. Bond products and metal accessories to branch circuit equipment grounding conductor. 

G. All night lights, emergency lights, and exit signs shall be circuited from the unswitched hot leg of 
the general lighting circuit for the area served by the night/emergency/exit lights. 

3.02 FIELD QUALITY CONTROL 
A. Inspect each product for damage and defects. 

B. Operate each luminaire after installation and connection to verify proper operation. 

C. Correct wiring deficiencies and repair or replace damaged or defective products. 

3.03 CLEANING 
A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt, 

fingerprints, paint, or other foreign material and restore finishes to match original factory finish. 

B. Clean electrical parts to remove conductive and deleterious materials. 

C. Remove dirt and debris from enclosure. 

D. Clean photometric control surfaces as recommended by manufacturer. 

E. Clean finishes and touch up damage. 

 

3.04 SCHEDULE - See Drawings 

END OF SECTION 
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