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ADDENDUM TO RFP DOCUMENTS 
 

 

ADDENDUM #003 
 
Project: HVAC and Roofing Replacement 
Solano Community College District  
Project Number: 23-002 

Date: 8/1/2022 

  

Addendum # 003 – The following clarifications are provided based on questions received and must be 
added/considered when completing your submittal: Acknowledgement of receipt of this ADDENDUM is 
required in the proposal’s cover letter of introduction.  Please clearly note the addendum date and number. 

ITEM:  
1. Base bid for roofing has been changed from TPO roof membrane to PBC material. Revision 

has been updated in drawings and spec 07 53 00. 

2. Bid alternates #2 and #3 have been removed. Bid alternate #4 has been consolidated into 
alternate #1 (Which is the only bid alternate remaining). 17 of the 24 drawings have been 
updated to reflect this change ONLY. 

3. Added clarification on duct riser transitions to rooftop HVAC units. 

4. Commissioning, factory startup for HVAC units, and training specifications have been added 
to sections 23 05 93 (TAB), 23 09 23 (DDC Controls), and 23 74 14 (Packaged Outdoor HVAC 
Units).  

5. Updated Bid Form 00 41 13, Summary of Work 01 11 00, Agreement 00 52 13, Notice to 
Bidders 00 11 16 
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BID PHASE SCHEDULE 

• Mandatory Pre-Bid Conference (web-based meeting via Microsoft Teams): Thursday, July 14th, 

at 11:00 am. 

o Interested Parties need to send a meeting request to Kristoffer.Bridges@solano.edu  

• Last date to submit questions to Kristoffer.Bridges@solano.edu : By Thursday, July 21st, 2022, 

2:00 pm.  

• Last addendum will be issued: By Monday, August 1st, 2022, 2:00 pm. 

• Bids Due: By Thursday, August 11th, 2022, 2:00 pm.  

• Mandatory Post Bid Interview: Friday, August 12th, 2022, Time TBD.  

• Solano Community College Board of Trustees Approval: Wednesday, September 7th, 2022 

• Notice of Award: Anticipated by Thursday, September 8th, 2022.  

• Notice to Proceed: Anticipated by Friday, September 9th, 2022.  

 

CONSTRUCTION SCHEDULE 

• Project Duration: May 30th, 2023 – August 14th, 2023 
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DOCUMENT 00 11 16 

NOTICE TO BIDDERS 

1. Notice is hereby given that the governing board (“Board”) of the Solano 
Community College District (“District”) will receive sealed bids for the following 
project, Bid No. 23-002 (“Project” or “Contract”): 

ANNEX HVAC and Roofing Project       
  

2. The Project Scope of Work includes, but is not limited to: 

All labor, materials, equipment, and supplies necessary for the removal, and 
replacement of the existing 3 ply built up roof system. The scope of work for 
the project is further defined in the contract documents but contains other 
DFOW’s (Definable Features of Work) including; installation of OSHA 
compliant railings/gate at Roof hatches, modifications to existing utility 
elevations to match new flashing height, demolition and install of 10 new 
package rooftop units, removal and re-install of existing plumbing vents, all 
mechanical, patching, repair, rigging, controls and balance work with 
corresponding report, pre and post construction air balance reports, install of 
new district standard Delta DDC System, cleaning of new ductwork systems, 
demo and provide power to new HVAC equipment, fire alarm work in support 
of new HVAC scope. 

  The project includes 1 alternate (additive). 

3. To bid on this Project, the Bidder is required to possess one or more of the following 
State of California contractor license(s):  

A – General Engineering Contractor 

and/or 

B – General Building Contractor 

 

The Bidder's license(s) must remain active and in good standing throughout the term 
of the Contract. 

4. To bid on this Project, the Bidder is required to be registered as a public works 
contractor with the Department of Industrial Relations pursuant to the Labor Code.   

5. Contract Documents will be available on or after Wednesday July 6th, 2022, and may 
be viewed and/or downloaded from the District’s website at; 
http://www.solano.edu/measureq/vendor.php 
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6. Sealed Bids will be received until 2:00 p.m. Thursday August 11th, 2022, at Solano 
Community College, 4000 Suisun Valley Road, Fairfield, California 94534, at or after 
which time the bids will be opened and publicly read aloud.  Any bid that is 
submitted after this time shall be non-responsive and returned to the bidder.  Any 
claim by a bidder of error in its bid must be made in compliance with section 5100, 
et seq. of the Public Contract Code. 

If mailing, the District suggests delivery one day prior to bid date to allow for 
sufficient time for receiving, processing and delivery to the appropriate department. 
It is each bidder’s sole responsibility to ensure its bid is delivered timely 
and received at the location designated as specified. The District will not be 
responsible for errors in delivery, including not receiving bids via email 
under any circumstance. Any bid received at the designated location after 
the scheduled closing time for receipt of bids shall be returned to the bidder 
unopened.  

Bidders choosing to mail bids shall send them to;  
 
Attn: Kristoffer Bridges, Kitchell 
Annex HVAC and Roofing Project, Bid #23-002 
4000 Suisun Valley Road, Building 1102 (Kitchell Bond Office) 
Fairfield, CA 94534 
 

Due to the impacts of COVID-19, an in-person Bid Opening will not be held. 
The Bid Opening will be conducted in the District’s Board Room and will be 
live streamed over the internet. This will take place at approximately 
2:30pm, on the bid due date. Potential bidders can view the live opening on 
the District’s website on the following link: 

https://welcome.solano.edu/liveevents/ 

7. All bids shall be on the form provided by the District.  Each bid must conform and be 
responsive to all pertinent Contract Documents, including, but not limited to, the 
Instructions to Bidders. 

8. A bid bond by an admitted surety insurer on the form provided by the District, or a 
cashier's check or a certified check, drawn to the order of the Solano Community 
College District, in the amount of ten percent (10%) of the total bid price, shall 
accompany the Bid Form and Proposal, as a guarantee that the Bidder will, within 
seven (7) calendar days after the date of the Notice of Award, enter into a contract 
with the District for the performance of the services as stipulated in the bid. 

9. One Virtual Mandatory Pre-Bid Conference (via Microsoft Teams) will be 
held on Thursday, July 14th, at 11:00 a.m. All interested parties must send a 
request to participate to Kristoffer.Bridges@Solano.edu. Independent Site-
Visits must also be conducted by potential bidders during the bidding 
period. Failure to attend or tardiness will render bid ineligible.  

All participants are encouraged to sign-up for the free Microsoft Teams application 
prior to the meeting https://www.microsoft.com/en-us/microsoft-teams/group-chat-
software. 
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10. All pre-bid questions must be submitted in writing to the Project Manager, Kristoffer 
Bridges, at Kristoffer.Bridges@Solano.edu. Pre-Bid questions must be submitted 
on or before 2:00 p.m., Thursday, July 21st, 2022 

11. The successful Bidder shall be required to furnish a 100% Performance Bond and a 
100% Payment Bond if it is awarded the contract for the Work. 

12. The successful Bidder may substitute securities for any monies withheld by the 
District to ensure performance under the Contract, in accordance with the provisions 
of section 22300 of the Public Contract Code. 

13. The successful bidder will be required to certify that it either meets the Disabled 
Veteran Business Enterprise (“DVBE”) goal of three percent (3%) participation or 
made a good faith effort to solicit DVBE participation in this Contract if it is awarded 
the contract for the Work. 

14. The Contractor and all Subcontractors under the Contractor shall pay all workers on 
all work performed pursuant to this Contract not less than the general prevailing rate 
of per diem wages and the general prevailing rate for holiday and overtime work as 
determined by the Director of the Department of Industrial Relations, State of 
California, for the type of work performed and the locality in which the work is to be 
performed within the boundaries of the District, pursuant to section 1770, et seq. of 
the California Labor Code.  Prevailing wage rates are also available from the District 
or on the Internet at: <http://www.dir.ca.gov>. 

15. This Project is subject to labor compliance monitoring and enforcement by the 
Department of Industrial Relations pursuant to Labor Code section 1771.4 and 
subject to the requirements of Title 8 of the California Code of Regulations.  The 
successful Bidder shall comply with all requirements of Division 2, Part 7, Chapter 1, 
Articles 1-5 of the Labor Code. 

16. The Contractor and all Subcontractors under the Contractor shall comply with 
applicable federal, State, and local requirements relating to COVID-19 or other public 
health emergency/epidemic/pandemic including, if required, preparing, posting, and 
implementing a Social Distancing Protocol. Contractor shall further comply with the 
California Department of Public Health’s August 11, 2021, Order requiring workers on 
District sites to be fully vaccinated against COVID-19, or else subject to weekly 
testing for COVID-19. 

17. The District shall award the Contract, if it awards it at all, to the lowest responsive 
responsible bidder based on:   

A. The base bid amount only. 

18. The Board reserves the right to reject any and all bids and/or waive any irregularity 
in any bid received.  If the District awards the Contract, the security of unsuccessful 
bidder(s) shall be returned within sixty (60) days from the time the award is made.  
Unless otherwise required by law, no bidder may withdraw its bid for ninety (90) 
days after the date of the bid opening. 

END OF DOCUMENT 
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DOCUMENT 00 41 13 
BID FORM AND PROPOSAL 

To: Solano Community College District (“District” or “Owner”) 

From:   
 (Proper Name of Bidder) 

The undersigned declares that Bidder has read and understands the Contract Documents, 
including, without limitation, the Notice to Bidders and the Instructions to Bidders, and 
agrees and proposes to furnish all necessary labor, materials, and equipment to perform 
and furnish all work in accordance with the terms and conditions of the Contract 
Documents, including, without limitation, the Drawings and Specifications of                   
Bid No. 23-002, for the following project known as: Annex HVAC and Roofing Project 

  

(“Project” or “Contract”) and will accept in full payment for that Work the following total 
lump sum amount, all taxes included: 

 

       dollars $     
BASE BID 

       dollars $     
5% Owner’s Allowance of Base Bid 

       dollars $     
TOTAL BID AMOUNT 
(CUMULATIVE TOTAL OF BASE BID AMOUNT AND 5% OWNER’S ALLOWANCE) 

Bidder acknowledges and agrees that the Total Bid Amount accounts for any and 
all Allowance(s). 

Additive/Deductive Alternates: Reference Sheet G-0.0 of Contract Documents 

Alternate #1 

 
       dollars $     
Additive/Deductive 

Additive re-roofing at the south roof. Do provide bolt-on, OSHA compliant railing at roof 
hatch. 

Demolish the existing exhaust fan (EF-1) and fresh air intake (FAI) hood on the south roof, 
condensing unit (CU-1) on north roof, and the fan coil unit (FC-1) in the firs floor attic 
space. Provide (RTU-11), utility connections, and the fan coil unit controls as indicated. 
Recover and recycle refrigerant from FC-1 and CU-1 split system. 
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Descriptions of alternates are primarily scope definitions and do not necessarily detail the 
full range of materials and processes needed to complete the construction. 

 

 

 

 

 

 

 

[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK] 
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Additional Detail Regarding Calculation of Base Bid 

1. Owner’s Allowance.  The Bidder’s Base Bid shall include a five percent (5%) 
allowance for the Owner’s use. Do not include alternates when calculating the 
Allowance Amount. 

The above allowance shall only be used by authorization by the Owner. Contractor 
shall not bill for or be due any portion of this allowance unless the District has 
identified specific work, Contractor has submitted a price for that work or the District 
has proposed a price for that work, the District has accepted the cost for that work, 
and the District has prepared an Allowance Expenditure Directive incorporating that 
work.  Contractor hereby authorizes the District to execute a unilateral deductive 
change order at or near the end of the Project for all or any portion of the allowance 
not allocated. Any unused portion of the allowance will revert back to the District 
documented by a deductive change order. 

2. The undersigned has reviewed the Work outlined in the Contract Documents and 
fully understands the scope of Work required in this Proposal, understands the 
construction and project management function(s) is described in the Contract 
Documents, and that each Bidder who is awarded a contract shall be in fact a prime 
contractor, not a subcontractor, to the District, and agrees that its Proposal, if 
accepted by the District, will be the basis for the Bidder to enter into a contract with 
the District in accordance with the intent of the Contract Documents. 

3. The undersigned has notified the District in writing of any discrepancies or omissions 
or of any doubt, questions, or ambiguities about the meaning of any of the Contract 
Documents, and has contacted the Construction Manager before bid date to verify 
the issuance of any clarifying Addenda. 

4. The undersigned agrees to commence work under this Contract on the date 
established in the Contract Documents and to complete all work within the time 
specified in the Contract Documents. 

5. The liquidated damages clause of the General Conditions and Agreement is hereby 
acknowledged. 

6. It is understood that the District reserves the right to reject this bid and that the bid 
shall remain open to acceptance and is irrevocable for a period of ninety (90) days. 

7. The following documents are attached hereto: 

 Bid Bond on the District's form or other security 
 Designated Subcontractors List 
 Site Visit Certification  
 Non-Collusion Declaration 
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8. Receipt and acceptance of the following Addenda is hereby acknowledged: 

 
No.      , Dated     

 
No.      , Dated     

 
No.      , Dated     

 
No.      , Dated     

 
No.      , Dated     

 
No.      , Dated     

9. Bidder acknowledges that the license required for performance of the Work is a; A-
General Engineering Contractor License or B-General Building Contractor 
License.  

10. Bidder hereby certifies that Bidder is able to furnish labor that can work in harmony 
with all other elements of labor employed or to be employed on the Work. 

11. Bidder specifically acknowledges and understands that if it is awarded the Contract, 
that it shall perform the Work of the Project while complying with all requirements of 
the Department of Industrial Relations. 

12. Bidder hereby certifies that its bid includes sufficient funds to permit Bidder to 
comply with all local, state or federal labor laws or regulations during the Project, 
including payment of prevailing wage, and that Bidder will comply with the provisions 
of Labor Code section 2810(d) if awarded the Contract. 

13. The Bidder represents that it is competent, knowledgeable, and has special skills 
with respect to the nature, extent, and inherent conditions of the Work to be 
performed.  Bidder further acknowledges that there are certain peculiar and inherent 
conditions existent in the construction of the Work that may create, during the Work, 
unusual or peculiar unsafe conditions hazardous to persons and property. 

14. Bidder expressly acknowledges that it is aware of such peculiar risks and that it has 
the skill and experience to foresee and to adopt protective measures to adequately 
and safely perform the Work with respect to such hazards. 

15. Bidder expressly acknowledges that it is familiar with and capable of complying with 
applicable federal, State, and local requirements relating to COVID-19 or other public 
health emergency/epidemic/pandemic including, if required, preparing, posting, and 
implementing a Social Distancing Protocol. 

16. Bidder expressly acknowledges that it is aware that if a false claim is knowingly 
submitted (as the terms “claim” and “knowingly” are defined in the California False 
Claims Act, Gov. Code, § 12650 et seq.), the District will be entitled to civil remedies 
set forth in the California False Claim Act.  It may also be considered fraud and the 
Contractor may be subject to criminal prosecution. 

17. The undersigned Bidder certifies that it is, at the time of bidding, and shall be 
throughout the period of the Contract, licensed by the State of California to do the 
type of work required under the terms of the Contract Documents and registered as 
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a public works contractor with the Department of Industrial Relations.  Bidder further 
certifies that it is regularly engaged in the general class and type of work called for in 
the Contract Documents. 

Furthermore, Bidder hereby certifies to the District that all representations, certifications, 
and statements made by Bidder, as set forth in this bid form, are true and correct and are 
made under penalty of perjury. 

Dated this    day of   20   

Name of Bidder:   

Type of Organization:   

Signature:   

Print Name:   

Title:   

Address of Bidder:   

Taxpayer Identification No. of Bidder:   

Telephone Number: ____________________  Fax Number:   

E-mail:    Web Page:   

Contractor's License No(s): No.:   Class:   Expiration Date:   

 No.:   Class:  Expiration Date:   

 No.:   Class:  Expiration Date:   

Public Works Contractor Registration No.:    

END OF DOCUMENT 
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AGREEMENT 

THIS AGREEMENT IS MADE AND ENTERED INTO THIS     DAY OF   
 , 20___, by and between the Solano Community College District (“District”) and  
          (“Contractor”) 
(“Agreement”). 

WITNESSETH: That the parties hereto have mutually covenanted and agreed, and by these 
presents do covenant and agree with each other, as follows: 

1. The Work:  Contractor agrees to furnish all tools, equipment, apparatus, facilities, 
labor, and material necessary to perform and complete in a good and workmanlike 
manner, the work of the following project: 

Annex HVAC and Roofing 

(“Project” or “Contract” or “Work”) 

It is understood and agreed that the Work shall be performed and completed as required in 
the Contract Documents including, without limitation, the Drawings and Specifications and 
submission of all documents required to secure funding or by the Division of the State 
Architect for close-out of the Project, under the direction and supervision of, and subject to 
the approval of, the District or its authorized representative. 

2. The Contract Documents:  The complete Contract consists of all Contract 
Documents as defined in the General Conditions and incorporated herein by this 
reference.  Any and all obligations of the District and Contractor are fully set forth 
and described in the Contract Documents.  All Contract Documents are intended to 
cooperate so that any Work called for in one and not mentioned in the other or vice 
versa is to be executed the same as if mentioned in all Contract Documents. 

3. Interpretation of Contract Documents:  Should any question arise concerning 
the intent or meaning of Contract Documents, including the Drawings or 
Specifications, the question shall be submitted to the District for interpretation.  If a 
conflict exists in the Contract Documents, valid, written modifications, beginning with 
the most recent, shall control over this Agreement (if any), which shall control over 
the Special Conditions, which shall control over any Supplemental Conditions, which 
shall control over the General Conditions, which shall control over the remaining 
Division 0 documents, which shall control over Division 1 Documents which shall 
control over Division 2 through Division 49 documents, which shall control over 
figured dimensions, which shall control over large-scale drawings, which shall control 
over small-scale drawings.  In the case of a discrepancy or ambiguity solely between 
and among the Drawings and Specifications, the discrepancy or ambiguity shall be 
resolved in favor of the interpretation that will provide District with the functionally 
complete and operable Project described in the Drawings and Specifications.  In no 
case shall a document calling for lower quality and/or quantity material or 
workmanship control.  The decision of the District in the matter shall be final. 
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4. Time for Completion:  It is hereby understood and agreed that the Work under this 
Contract shall be completed by August 14th, 2023 (“Contract Time”).   

5. Completion - Extension of Time:  Should the Contractor fail to complete this 
Contract, and the Work provided herein, within the time fixed for completion, due 
allowance being made for the contingencies provided for herein, the Contractor shall 
become liable to the District for all loss and damage that the District may suffer on 
account thereof.  The Contractor shall coordinate its Work with the Work of all other 
contractors.  The District shall not be liable for delays resulting from Contractor's 
failure to coordinate its Work with other contractors in a manner that will allow 
timely completion of Contractor's Work.  Contractor shall be liable for delays to other 
contractors caused by Contractor's failure to coordinate its Work with the Work of 
other contractors. 

6. Liquidated Damages:  Time is of the essence for all work under this Agreement.  It 
is hereby understood and agreed that it is and will be difficult and/or impossible to 
ascertain and determine the actual damage that the District will sustain in the event 
of and by reason of Contractor's delay; therefore, Contractor agrees that it shall pay 
to the District the sum of two thousand dollars ($2000) per day as liquidated 
damages for each and every day's delay beyond the time herein prescribed in 
completion of the work.   

It is hereby understood and agreed that this amount is not a penalty. 

In the event that any portion of the liquidated damages is not paid to the District, 
the District may deduct that amount from any money due or that may become due 
the Contractor under this Agreement, and such deduction does not constitute a 
withholding or penalty.  The District's right to assess liquidated damages is as 
indicated herein and in the General Conditions. 

The time during which the Contract is delayed for cause, as hereinafter specified, 
may extend the time of completion for a reasonable time as the District may grant, 
provided that Contractor has complied with the claims procedure of the Contract 
Documents.  This provision does not exclude the recovery of damages by either 
party under other provisions in the Contract Documents. 

7. Loss Or Damage:  The District and its agents and authorized representatives shall 
not in any way or manner be answerable or suffer loss, damage, expense, or liability 
for any loss or damage that may happen to the Work, or any part thereof, or in or 
about the same during its construction and before acceptance, and the Contractor 
shall assume all liabilities of every kind or nature arising from the Work, either by 
accident, negligence, theft, vandalism, or any cause whatsoever; and shall hold the 
District and its agents and authorized representatives harmless from all liability of 
every kind and nature arising from accident, negligence, or any cause whatsoever. 

8. Limitation Of District Liability:  District’s financial obligations under this Contract 
shall be limited to the payment of the compensation provided in this Contract.  
Notwithstanding any other provision of this Contract, in no event shall District be 
liable, regardless of whether any claim is based on contract or tort, for any special, 
consequential, indirect or incidental damages, including, but not limited to, lost 
profits or revenue, lost bonding capacity, arising out of or in connection with this 
Contract for the services performed in connection with this Contract. 
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9. Insurance and Bonds:  Prior to issuance of the Notice to Proceed by the District, 
Contractor shall provide all required certificates of insurance, insurance 
endorsements, and payment and performance bonds as evidence thereof. 

10. Prosecution of Work:  If the Contractor should neglect to prosecute the Work 
properly or fail to perform any provisions of this Contract, the District, may, pursuant 
to the General Conditions and without prejudice to any other remedy it may have, 
make good such deficiencies and may deduct the cost thereof from the payment 
then or thereafter due the Contractor. 

11. Authority of Architect, Project Inspector, and DSA: Contractor hereby 
acknowledges that the Architect(s), the Project Inspector(s), and the Division of the 
State Architect (“DSA”) have authority to approve and/or suspend Work if the 
Contractor’s Work does not comply with the requirements of the Contract 
Documents, Title 24 of the California Code of Regulations, and all applicable laws and 
regulations.  The Contractor shall be liable for any delay caused by its non-compliant 
Work. 

12. Assignment of Contract:  Neither the Contract, nor any part thereof, nor any 
moneys due or to become due thereunder, may be assigned by the Contractor 
without the prior written approval of the District, nor without the written consent of 
the Surety on the Contractor's Performance Bond (the “Surety”), unless the Surety 
has waived in writing its right to notice of assignment. 

13. Classification of Contractor’s License:  Contractor hereby acknowledges that it 
currently holds valid Type “A” or “B” Contractor's license(s) issued by the State of 
California, Contractors’ State License Board, in accordance with division 3, chapter 9, 
of the Business and Professions Code and in the classification called for in the 
Contract Documents. 

14. Registration as Public Works Contractor:  The Contractor and all Subcontractors 
currently are registered as public works contractors with the Department of 
Industrial Relations, State of California, in accordance with Labor Code section 
1771.1. 

15. Payment of Prevailing Wages:  The Contractor and all Subcontractors shall pay all 
workers on all Work performed pursuant to this Contract not less than the general 
prevailing rate of per diem wages and the general prevailing rate for holiday and 
overtime work as determined by the Director of the Department of Industrial 
Relations, State of California, for the type of work performed and the locality in 
which the work is to be performed within the boundaries of the District, pursuant to 
sections 1770 et seq. of the California Labor Code. 

16. Labor Compliance Monitoring and Enforcement:  This Project is subject to labor 
compliance monitoring and enforcement by the Department of Industrial Relations 
pursuant to Labor Code section 1771.4 and Title 8 of the California Code of 
Regulations.  Contractor specifically acknowledges and understands that it shall 
perform the Work of this Agreement while complying with all the applicable 
provisions of Division 2, Part 7, Chapter 1, of the Labor Code, including, without 
limitation, the requirement that the Contractor and all of its Subcontractors shall 
timely submit complete and accurate electronic certified payroll records as required 
by the Contract Documents, or the District may not issue payment. 
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17. Contract Price:  In consideration of the foregoing covenants, promises, and 
agreements on the part of the Contractor, and the strict and literal fulfillment of each 
and every covenant, promise, and agreement, and as compensation agreed upon for 
the Work and construction, erection, and completion as aforesaid, the District 
covenants, promises, and agrees that it will well and truly pay and cause to be paid 
to the Contractor in full, and as the full Contract Price and compensation for 
construction, erection, and completion of the Work hereinabove agreed to be 
performed by the Contractor, the following price: 

          DOLLARS 
AND xx/100 ($      ) 

in lawful money of the United States, which sum is to be paid according to the 
schedule provided by the Contractor and accepted by the District and subject to 
additions and deductions as provided in the Contract.  This amount supersedes any 
previously stated and/or agreed to amount(s). 

18. Owner’s Allowance: Included in the Contract Price above is a five percent (5% 
Percent) allowance for the Owner’s use only, for the following price:  

          DOLLARS 
AND xx/100 ($      ) 

 The above allowance shall only be used by authorization by the Owner. Contractor 
shall not bill for or be due any portion of this allowance unless the District has 
identified specific work, Contractor has submitted price for that work or the District 
has proposed a price for that work, the District has accepted the cost for that work, 
and the District has prepared a change order incorporating that work. Contractor 
hereby authorizes the District to execute a unilateral deductive Change Order at or 
near the end of the Project for all or any portion of the Allowance no allocated.  

19. ALTERNATE #01: Additive re-roofing at the south roof. Do provide bolt-on, OSHA 
compliant railing at roof hatch. 

Demolish the existing exhaust fan (EF-1) and fresh air intake (FAI) hood on the 
south roof, condensing unit (CU-1) on north roof, and the fan coil unit (FC-1) in the 
firs floor attic space. Provide (RTU-11), utility connections, and the fan coil unit 
controls as indicated. Recover and recycle refrigerant from FC-1 and CU-1 split 
system. 

for the following price:  

     DOLLARS AND xx/100 ($  ) 

 

20. No Representations:  No representations have been made other than as set forth 
in writing in the Contract Documents, including this Agreement.  Each of the Parties 
to this Agreement warrants that it has carefully read and understood the terms and 
conditions of this Agreement and all Contract Documents, and that it has not relied 
upon the representations or advice of any other Party or any attorney not its own.   
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21. Entire Agreement:  The Contract Documents, including this Agreement, set forth 
the entire agreement between the parties hereto and fully supersede any and all 
prior agreements, understandings, written or oral, between the parties hereto 
pertaining to the subject matter thereof.   

22. Severability:  If any term, covenant, condition, or provision in any of the Contract 
Documents is held by a court of competent jurisdiction to be invalid, void or 
unenforceable, the remainder of the provisions in the Contract Documents shall 
remain in full force and effect and shall in no way be affected, impaired, or 
invalidated thereby. 

23. Authority of Signatories:  Each party has the full power and authority to enter into 
and perform this Contract, and the person signing this Contract on behalf of each 
party has been properly authorized and empowered to enter into this Contract. This 
Contract may be executed in one or more counterparts, each of which shall be 
deemed an original.  For this Agreement, and for all Contract Documents requiring a 
signature, a facsimile or electronic signature shall be deemed to be the equivalent of 
the actual original signature.  All counterparts so executed shall constitute one 
Contract binding all the Parties hereto. 

 

 

[SIGNATURES ON FOLLOWING PAGE]  
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IN WITNESS WHEREOF, accepted and agreed on the date indicated above: 

CONTRACTOR  SOLANO COMMUNITY COLLEGE 
DISTRICT 

    

By:   By:   

Title:   Title:   

NOTE: If the party executing this Contract is a corporation, a certified copy of the by-laws, 
or of the resolution of the Board of Directors, authorizing the officers of said 
corporation to execute the Contract and the bonds required thereby must be 
attached hereto. 

END OF DOCUMENT 
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DOCUMENT 01 11 00 

SUMMARY OF WORK 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS AND PROVISIONS 

All Contract Documents should be reviewed for applicable provisions related to the provisions 
in this document, including without limitation: 

A. General Conditions, including, without limitation, Site Access Conditions and 
Requirements; 

B. Special Conditions. 

1.02 SUMMARY OF WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of this Contract consists of the following: 

All labor, materials, equipment, and supplies necessary for the removal, and 
replacement of the existing 3 ply built up roof system. The scope of work for 
the project is further defined in the contract documents but contains other 
DFOW’s (Definable Features of Work) including; installation of OSHA 
compliant railings/gate at Roof hatches, modifications to existing utility 
elevations to match new flashing height, demolition and install of 10 new 
package rooftop units, removal and re-install of existing plumbing vents, all 
mechanical, patching, repair, rigging, controls and balance work with 
corresponding report, pre and post construction air balance reports, install of 
new district standard Delta DDC System, cleaning of new ductwork systems, 
demo and provide power to new HVAC equipment, fire alarm work in support 
of new HVAC scope. 

  The project includes 1 Bid alternate. 

 

1.03 CONTRACTS 

A. Perform the Work under a single, fixed-price Contract. 

1.04 WORK BY OTHERS 

A. Work on the Project that will be performed and completed prior to the start of 
the Work of this Contract: 

(1) None Identified. 

B. Work on the Project that will be performed by others concurrent with the 
Work of this Contract: 
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(1) None Identified. 

1.05 CODES, REGULATIONS, AND STANDARDS 

A. The codes, regulations, and standards adopted by the state and federal 
agencies having jurisdiction shall govern minimum requirements for this 
Project.  Where codes, regulations, and standards conflict with the Contract 
Documents, these conflicts shall be brought to the immediate attention of the 
District and the Architect. 

B. Codes, regulations, and standards shall be as published effective as of date of 
bid opening, unless otherwise specified or indicated. 

1.06 PROJECT RECORD DOCUMENTS 

A. Contractor shall maintain on Site one set of the following record documents; 
Contractor shall record actual revisions to the Work: 

(1) Contract Drawings. 

(2) Specifications. 

(3) Addenda. 

(4) Change Orders and other modifications to the Contract. 

(5) Reviewed shop drawings, product data, and samples. 

(6) Field test records. 

(7) Inspection certificates. 

(8) Manufacturer's certificates. 

B. Contractor shall store Record Documents separate from documents used for 
construction.  Provide files, racks, and secure storage for Record Documents 
and samples. 

C. Contractor shall record information concurrent with construction progress. 

D. Specifications: Contractor shall legibly mark and record at each product 
section of the Specifications the description of the actual product(s) 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 Change Orders and written directives. 
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1.07 EXAMINATION OF EXISTING CONDITIONS 

A. Contractor shall be held to have examined the Project Site and acquainted 
itself with the conditions of the Site and of the streets or roads approaching 
the Site. 

B. Prior to commencement of Work, Contractor shall survey the Site and existing 
buildings and improvements to observe existing damage and defects such as 
cracks, sags, broken, missing or damaged glazing, other building elements 
and Site improvements, and other damage. 

C. Should Contractor observe cracks, sags, and other damage to and defects of 
the Site and adjacent buildings, paving, and other items not indicated in the 
Contract Documents, Contractor shall immediately report same to the District 
and the Architect. 

1.08 CONTRACTOR'S USE OF PREMISES 

A. If unoccupied and only with District’s prior written approval, Contractor may 
use the building(s) at the Project Site without limitation for its operations, 
storage, and office facilities for the performance of the Work.  If the District 
chooses to beneficially occupy any building(s), Contractor must obtain the 
District's written approval for Contractor's use of spaces and types of 
operations to be performed within the building(s) while so occupied.  
Contractor's access to the building(s) shall be limited to the areas indicated. 

B. If the space at the Project Site is not sufficient for Contractor's operations, 
storage, office facilities and/or parking, Contractor shall arrange and pay for 
any additional facilities needed by Contractor. 

C. Contractor shall not interfere with use of or access to occupied portions of the 
building(s) or adjacent property. 

D. Contractor shall maintain corridors, stairs, halls, and other exit-ways of 
building clear and free of debris and obstructions at all times. 

E. No one other than those directly involved in the demolition and construction, 
or specifically designated by the District or the Architect shall be permitted in 
the areas of work during demolition and construction activities. 

F. The Contractor shall install the construction fence and maintain that it will be 
locked when not in use.  Keys to this fencing will be provided to the District. 

1.09 PROTECTION OF EXISTING STRUCTURES AND UTILITIES 

A. The Drawings show above-grade and below-grade structures, utility lines, and 
other installations that are known or believed to exist in the area of the Work.  
Contractor shall locate these existing installations before proceeding with 
excavation and other operations that could damage same; maintain them in 
service, where appropriate; and repair damage to them caused by the 
performance of the Work.  Should damage occur to these existing 
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installations, the costs of repair shall be at the Contractor's expense and 
made to the District's satisfaction. 

B. Contractor shall be alert to the possibility of the existence of additional 
structures and utilities.  If Contractor encounters additional structures and 
utilities, Contractor will immediately report to the District for disposition of 
same as indicated in the General Conditions. 

1.10 UTILITY SHUTDOWNS AND INTERRUPTIONS 

A. Contractor shall give the District a minimum of three (3) days written notice 
in advance of any need to shut off existing utility services or to effect 
equipment interruptions.  The District will set exact time and duration for 
shutdown, and will assist Contractor with shutdown.  Work required to re-
establish utility services shall be performed by the Contractor. 

B. Contractor shall obtain District's written approval as indicated in the General 
Conditions in advance of deliveries of material or equipment or other activities 
that may conflict with District's use of the building(s) or adjacent facilities. 

1.11 STRUCTURAL INTEGRITY 

A. Contractor shall be responsible for and supervise each operation and work 
that could affect structural integrity of various building elements, both 
permanent and temporary. 

B. Contractor shall include structural connections and fastenings as indicated or 
required for complete performance of the Work. 

PART 2 – PRODUCTS Not Used. 

PART 3 – EXECUTION Not Used. 

END OF DOCUMENT 
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SECTION 00 91 11 

ADDENDUM NUMBER 1 

PARTICULARS 

1.01 DATE:  07/28/22 

1.02 PROJECT:  2100987 VACAVILLE ANNEX HVAC AND ROOFING REPLACEMENT 

1.03 OWNER:  SOLANO COMMUNITY COLLEGE DISTRICT 

1.04 ENGINEER:  SALAS O'BRIEN ENGINEERS, INC. 

TO:  PROSPECTIVE BIDDERS: 

2.01 THIS ADDENDUM FORMS A PART OF THE CONTRACT DOCUMENTS AND MODIFIES THE 

BID DOCUMENTS DATED 07/06/22 WITH AMENDMENTS AND ADDITIONS NOTED BELOW. 

2.02 ACKNOWLEDGE RECEIPT OF THIS ADDENDUM IN THE SPACE PROVIDED IN THE BID 

FORM.  FAILURE TO DO SO MAY DISQUALIFY THE BIDDER. 

2.03 THIS ADDENDUM CONSISTS OF 79 PAGES AND THE FOLLOWING DRAWINGS: 

A. Sheet G-0.0 

B. Sheet G-0.2 

C. Sheet AD-1.2 

D. Sheet A-1.2 

E. Sheet A-5.1 

F. Sheet A-5.2 

G. Sheet MD-1.1 

H. Sheet M-1.1 

 I. Sheet MD-1.2 

J. Sheet M-1.2 

K. Sheet M-5.1 

L. Sheet M-6.1 

M. Sheet M-6.2 

N. Sheet MI-6.1 

O. Sheet MI-6.2 

P. Sheet PD-1.1 

Q. Sheet P-1.1 

R. Sheet P-1.2 

S. Sheet ED-1.1 

T. Sheet E-1.1 

U. Sheet ED-1.2 

V. Sheet FA-1.1 

W. Sheet S-1.1 

CHANGES TO THE PROJECT MANUAL - SPECIFICATIONS: 

3.01 SECTION 07 53 00 - THERMOPLASTIC SINGLE-PLY ROOFING AND INSULATION 

A. Replace Section 07 53 00 in it's entirety. 

3.02 SECTION 23 05 93 - TESTING, ADJUSTING AND BALANCING FOR HVAC 

A. Paragraph 3.07 - Scope 

1. Added Paragraph D. Commissioning: 
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a. Added Paragraph 1. as follows: See specification 01 91 00 for additional 
requirements pertaining to the responsibilities of the TAB agency for commissioning. 

3.03 SECTION 23 09 23 - DIGITAL CONTROL SYSTEM AND EQUIPMENT 

A. Added Paragraph 3.16 - Commissioning: 

1. See specification 01 91 00 for additional requirements pertaining to the responsibilities        
of the DDC Controls Contractor for commissioning. 

3.04 SECTION 23 74 14 - PACKAGED OUTDOOR CENTRAL STATION AIR 

A. Replace Paragraph 3.03.A in it's entirety as follows: Provide certified manufacturer startup of 
equipment and adjust for proper operation as defined in the contract documents. 

B. Added Paragraph 3.03.B as follows: Certified Manufacturer startup technician shall coordinate 
with DDC Controls Contractor and TAB Agency during the factory startup of equipment. 

C. Added Paragraph 3.06 COMMISSIONING 

1. Added Paragraph A. as follows: See specification 01 91 00 for additional requirements 
pertaining to the responsibilities of the HVAC Manufacturer for commissioning. 

D. Added Paragraph 3.07 TRAINING 

1. Added Paragraph A. as follows: HVAC Equipment controller set-up, adjustments and units 
operation training shall be provided to the Owner's representative(s). 

2. Added Paragraph B. as follows: HVAC Equipment Manufacturer’s Representative(s) to 
provide training to Owner's representative(s) for control board replacements and re-
configuration to the original operational settings etc. 

CHANGES TO DRAWINGS: 

4.01 DRAWING G-0.0 - COVER SHEET 

A. Removed Bid Alternate #2 and Bid Alternate #3. 

B. Bid Alternate #4 consolidated into Bid Alternate #1 for South Roof HVAC and Roof 
Replacement scope of work. 

C. Roof membrane changed from TPO to PVC in Roofing Summary of Work. 

4.02 DRAWING G-0.2 - GENERAL CAMPUS SITE MAP 

A. Reference to Bid Alternates deleted at North end of North Roof. 

4.03 DRAWING AD-1.2 - ARCHITECTURAL ROOF PLAN - DEMO 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.04 DRAWING A-1.2 - ARCHITECTURAL ROOF PLAN - NEW 

A. Reference Sheet Note #14 has been revised, deleting differentiation of Bid Alternates that no 
longer exist. 

4.05 DRAWING A-5.1 - ARCHITECTURAL DETAILS 

A. Detail notes revised to reflect PVC roof membrane in lieu of TPO. Transition between new PVC 

roof membrane and existing TPO surfaces provided in detail 7. 

4.06 DRAWING A-5.2 - ARCHITECTURAL DETAILS 

A. Detail notes revised to reflect PVC roof membrane in lieu of TPO. 

4.07 DRAWING MD-1.1 - MECHANICAL FIRST FLOOR PLAN - DEMO 

A. Replaced Reference Sheet Note #1. 

B. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.08 DRAWING M-1.1 - MECHANICAL FIRST FLOOR PLAN - NEW 

A. Replaced Reference Sheet Note #1. 

B. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.09 DRAWING MD-1.2 - MECHANICAL ROOF PLAN - NEW 

A. General Note 'G' revised, deleting differentiation of Bid Alternates that no longer exist. 
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B. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.10 DRAWING M-1.2 - MECHANICAL ROOF PLAN - NEW 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.11 DRAWING M-5.1 - MECHANICAL DETAILS 

A. Detail 5 revised, changing roof membrane from TPO to PVC. 

B. Detail 7 revised to clarify scope of work at duct risers connecting to rooftop HVAC units. 

4.12 DRAWING M-6.1 - MECHANICAL CONTROLS POINTS LIST & SEQUENCES OF OPERATIONS 

A. Note 15 of the Rooftop Packaged HVAC Unit Schedule revised to change reference to Bid 
Alternate #4 to Bid Alternate #1. 

4.13 DRAWING M-6.2 - MECHANICAL SCHEDULES - FOR REFERENCE ONLY 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1 for Existing Fan Coil Unit, 
Condensing Unit, Exhaust Fan, and Gravity Air Intake equipment Schedules. 

4.14 DRAWING MI-6.1 - MECHANICAL CONTROLS POINTS LIST AND SEQUENCES OF 

OPERATION 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.15 DRAWING MI-6.2 - MECHANICAL CONTROL, SYSTEM ARCHITECTURE & SCHEMATICS 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.16 DRAWING PD-1.1 - PLUMBING FIRST FLOOR PLAN - DEMO 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.17 DRAWING P-1.1 - PLUMBING FIRST FLOOR PLAN 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.18 DRAWING P-1.2 - PLUMBING ROOF PLAN - NEW 

A. Reference to Bid Alternate #4 deleted. 

4.19 DRAWING ED-1.1 - ELECTRICAL FIRST FLOOR PLAN - DEMO 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.20 DRAWING E-1.1 - ELECTRICAL FIRST FLOOR PLAN - NEW 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.21 DRAWING ED-1.2 - ELECTRICAL FIRST FLOOR PLAN - DEMO 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.22 DRAWING E-1.2 - ELECTRICAL ROOF PLAN - NEW 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.23 DRAWING FA-1.1 - FIRE ALARM ROOF PLAN 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

4.24 DRAWING S-1.1 - STRUCTURAL GENERAL NOTES & ABBREVIATIONS 

A. Reference to Bid Alternate #4 changed to Bid Alternate #1. 

END OF SECTION 
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SECTION 07 53 00 (ADDENDUM 1) 

THERMOPLASTIC SINGLE-PLY ROOFING AND INSULATION 

PART 1  GENERAL 

1.01 SUMMARY 

A. Provide a watertight, wind resistant, external fire rated, long lasting single ply roofing and 
insulation assembly with related work. 

B. Section Includes: 

1. Inspection and preparation of surfaces. 

2. Roof:  Remove and replace roof coverings with: 

a. Ridged 2 ½ inch isocyanurate or 3 ½ inch MEPS polystyrene insulation mechanically 
attached. 

b. Gypsum barrier board adhered using low rise spray foam. 

c. PVC single ply roof membrane fully adhered. (ADDENDUM 1) 

d. Flashings consisting of PVC. 

3. Coordination of work with other trades. 

4. Protection of adjacent surfaces, the ground, and the public. 

5. Provision of all necessary equipment, to perform the specified work. 

6. Incidentals for roof system. 

1.02 REFERENCES 

A. SPRI. 

B. American Society of Civil Engineers (ASCE) 7-16 Minimum Design of Loads for Buildings and 
Other Structures. 

C. Factory Mutual (FM Global) – Approval Guide. 

D. Factory Mutual Standard 4470 – Approval Standard for Class 1 Roof Covers. 

E. National Roofing Contractors Association (NRCA) – Roofing and Waterproofing Manual. 

F. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA) – 
Architectural Sheet Metal Manual. 

G. Underwriters Laboratories (UL) – Roofing Systems and Materials Guide (TGFU R1306). 

H. Applicable AQMD. 

I. Roofing Terminology: Refer to the following publications for definitions of roofing work related 
terms used in this Section: 

1. ASTM D 1079 “Terminology Relating to Roofing and Waterproofing.” 

2. IIBEC “Glossary of Roofing Terms.” 

1.03 SYSTEM REQUIREMENTS 

A. Reroofing Performance Requirements: 

1. Provide long term, low maintenance, roof covering. 

2. Installed roofing membrane and base flashing systems shall remain watertight; and resist 
specified wind uplift pressures, thermally induced movement, and exposure to weather 
without failure. 

3. Integrate roof system with walls and other components in a weathertight and wind 
resistant manner. 

4. Comply with NRCA Roofing and Waterproofing Manual, SMACNA Architectural Sheet 
Metal Manual, and Manufacturer’s Instructions. 

5. Composition of roof covering, and flashing assembly shall match tested, rated 
requirements for water resistance, fire resistance, attachment, and adhesion. 

a. External Fire – UL 790 (ASTM E 108), Class A. 

b. Thermal Resistance – Minimum R14 LTTR minimum (roof covering alone). 

c. Comply with emittance and reflectivity requirements of the California Energy Code. 
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d. Wind Loads – ASCE 7-16, Occupancy Category III allowable stress design 
(equivalent to nominal 95 mph), terrain exposure B, calculated via NRCA Roof 
System Design Wind-Load Analysis software with a mean roof height of 20 feet, 
perimeter curbs/parapets less than 3 fee (south roof), for a building approximately 
162 x 215 feet in size. 

e. Tested Wind Resistance – FM 4474. 

1) Minimum wind resistance: 

(a) Center (Zone 1’): 7.3 psf x safety factor of 2 =  14.7 psf utilizing FM 1-60 
attachment patterns. 

(b) Field (Zone 1): 12.7 psf x safety factor of 2 =  25.4 psf utilizing FM 1-60 
attachment patterns (note Zone 1’ area not used). 

(c) Perimeter (Zone 2): 16.8 psf x safety factor of 2 =  33.6 psf utilizing FM 1-60 
attachment patterns. 

(d) Corner (Zone 3): 22.9 psf x safety factor of 2 =  45.8 psf utilizing FM 1-60 
attachment patterns. 

f. Membrane and insulation securement – FM LPDS 1-29. 

g. Hail Resistance – Moderate. 

h. Corrosion Resistance – High. 

i. Warranty – Manufacturer’s "full system" NDL warranted performance including 
membrane, insulation, south roof copings, and fasteners, against leakage, premature 
degradation, and displacement from wind speeds up to and including 

j. Roof covering assembly composition shall match tested, rated requirements for water 
resistance, fire resistance, attachment, and adhesion. 

k. Consider requirements in other Sections. Adjust installations, as needed, to assure 
water tightness and comply with manufacturer warranty requirements. 

6. Aesthetic: Neat and clean finished installation approved by the Owner's Project Manager. 

1.04 SUBMITTALS 

A. Prior to the start of work. 

1. Materials list of items proposed to be provided under this Section: 

a. Manufacturer's product data and installation instructions showing that materials meet 
or exceed specified requirements. 

b. Material Safety Data Sheets. 

2. Approved applicator letter from the Manufacturer. 

3. Certifications by manufacturers of roofing, barrier board, and insulating materials that the 
materials supplied comply with the requirements of the project documents including the 
identified ASTM and other industry standards or practices. 

4. Shop Drawings: 

a. Fastening patterns for insulation boards in the different wind resistance areas of the 
roofs. 

b. Transition flashings if different than that shown on the drawings or if needed to 
supplement details on the drawings. 

5. Sample warranty and manufacturer’s review. 

a. Sample copy of Manufacturer’s warranty. 

b. Signed copy of roof materials manufacturer’s request for warranty that indicates the 
Corporate Technical Department has reviewed and approved the roof project 
according to the information submitted on the request for warranty form. 

c. Manufacturer's letter indicating review (and comments if any) of specifications and 
drawings. 

B. At Project Date of Completion, submit the following: 

1. Record drawings. 

2. Instructions on inspection, maintenance, and repair. 

3. Contractor Guaranty. 

4. Manufacturer Warranty. 

5. Letter certifying installation and materials are in compliance with Contract Documents. 



 2100987 Vacaville Annex HVAC and Roofing Replacement 
 

07/28/2022 THERMOPLASTIC SINGLE-PLY ROOFING AND INSULATION 
ADDENDUM #1 07 53 00 - 3 
 

1.05 QUALITY CONTROL 

A. Provide quality control equipment, tools, and personnel to meet Contract Requirements. 

B. Applicators: 

1. Licensed roofing contractor with a minimum of five (5) years’ experience installing the type 
of roof system specified for this project in California. 

2. Approved by Manufacturer to install their warranted system. 

3. Sufficient size, and capable of maintaining the schedule, coordinating, supervising, and 
performing quality control. 

C. Maintain a full-time supervisor/foreman on the job site during times that work is in progress. 

D. Use an adequate number of skilled workers and foremen thoroughly trained and experienced in 
the necessary crafts and completely familiar with the specified requirements and methods 
needed for proper performance of the work of this Section. 

E. Arrange for quality assurance/warranty inspections by the Technical Service Department of the 
manufacturer. 

F. Pre-Installation Meeting: 

1. Arrange and attend a meeting at job site. 

2. Personnel to attend: 

a. Owner’s Representative. 

b. Contractor’s Project Manager. 

c. Contractor’s Full-time Foreman. 

d. Sub-contractor’s (if any for this section) Project Manager. 

e. Sub-contractor’s (if any for this section) Full-time Foreman. 

f. Roofing Consultant. 

g. Roofing Observer (if authorized). 

h. Others as requested. 

3. General installation practices will be discussed, as well as scheduling and other 
procedures. 

1.06 PROJECT DELIVERY, STORAGE AND HANDLING 

A. Protect materials against damage and moisture. 

B. Replace non-conforming, moist, wet, damaged, defective materials (including wrinkled, 
flattened, or creased rolls of membrane) at no cost to the Owner. 

C. Delivery: 

1. Deliver materials in Manufacturer's original, unopened packaging, with labels intact, 
showing date of manufacture, and directions for storage.  Rolled roof products, adhesives, 
barrier boards, and insulation boards shall bear Underwriters Laboratories (UL) labels. 

2. Verify materials have been adequately protected from moisture while in transit. 

3. Deliver materials in quantities sufficient to allow continuity of application. 

D. Storage: 

1. Label materials with Manufacturer’s or supplier’s name, brand name, and control number 
and hazard warning labels where appropriate. 

2. Store roofing, insulation, and barrier board materials on pallets, off ground or roof deck. 

a. Store rolls of membrane lying down. 

b. Protect moisture sensitive materials and allow for adequate ventilation. 

3. Store flammable materials in a cool, dry area away from sparks and open flames.  Follow 
precautions in manufacturer's Material Safety Data Sheets. 

4. Store adhesives and sealants safely between 50° F and 80°F prior to use. 

E. Handling: 

1. Utilize appropriate means for transporting materials to and upon roof. 

2. Handle materials in a manner to prevent damage to new and existing work. 

3. Exercise caution so as not to overload structure, or to cause damage to new roof 
membrane. 
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F. Confine equipment, storage of materials and debris, and operations and movements of workers 
within limits as indicated or as directed by the Owner’s Representative. 

G. Replace damaged, wet, or non-compliant materials at no cost to the Owner. 

1.07 PROJECT CONDITIONS 

A. Comply with AQMD Requirements. 

B. Weather:  Proceed with work of this section when existing and forecast weather conditions 
permit work to be performed in accordance with Manufacturer's recommendations. 

1. Do not install roofing during rain, snow, or winds that will affect an appropriate installation. 

2. Monitor substrate temperature and material temperature, as well as environmental 
conditions such as ambient temperature, moisture, sun, cloud cover, wind, humidity, and 
shade. 

a. Ensure conditions are satisfactory to begin work and ensure conditions remain 
satisfactory during the installation of specified materials. 

1) Monitor weather to ensure the project environment is dry before, and will remain 
dry, during the application of roofing materials. 

2) Ensure roofing materials, insulations, and substrates remain above the dew 
point temperature as required to prevent condensation and maintain dry 
conditions. 

b. Adjust materials and methods as necessary to accommodate varying project 
conditions. 

c. Proceed with work only when existing and forecasted weather conditions permit work 
to be performed in accordance with Manufacturer's recommendations. 

d. Do not install materials when conditions are unacceptable to achieve the specified 
results. 

3. Adhesive: 

a. Primer, where used, shall be fully dry before proceeding. 

b. Apply adhesive at 70° -- 100°F (21° - 38°C) at point of contact with the membrane. 

1) Use bulk warmers, inline heaters, or other pre-heating equipment to maintain the 
proper viscosity of the adhesive in cool temperatures. 

c. When conditions are hot and humid, modified asphalt adhesive cures and skins-over 
quickly.   Store pails in cool, dry storage areas, away from direct sun. 

d. Suspend application in situations where the adhesive cannot be kept at temperatures 
allowing for even distribution. 

C. Conditions:  Conditions that will adversely affect the long-term performance of the system shall 
be immediately brought to the attention of the Owner’s Representative for consideration. 

1. Recommend corrective action. 

2. Document the recommendation for corrective action in writing. 

1.08 SEQUENCING/SCHEDULING 

A. Scheduling: 

1. Give a minimum of one (1) week notice to the Owner’s Representative and Manufacturer 
prior to commencing any work and notify Owner’s Representative on a daily basis of any 
change in work schedule. 

B. Sequencing: 

1. Perform work in a coordinated, organized, systematic manner to attain best job possible. 

2. Proceed with work when previous trades have completed work requiring inter-
coordination. 

C. Coordination: 

1. Coordinate with the Owner’s Representative regarding access, security, protective 
measures, clean-up, and expected weather. 

2. Coordinate to provide the best possible job. 



 2100987 Vacaville Annex HVAC and Roofing Replacement 
 

07/28/2022 THERMOPLASTIC SINGLE-PLY ROOFING AND INSULATION 
ADDENDUM #1 07 53 00 - 5 
 

1.09 WARRANTY/GUARANTY 

A. Roofing Manufacturer’s Warranty: 

1. Provide, single source, full system, no dollar limit (NDL), no penal sum manufacturer’s 
warranty, without deductibles or limitations on coverage amount, for workmanship and 
material coverage for new components of the roof assembly (membrane, insulation, 
adhesive, barrier board, fasteners, flashings, new copings, sealant, etc.), against leakage, 
premature degradation, and Code level windstorm displacement (95 mph). 

a. The guaranty shall be a term type, without deductibles or limitations on coverage 
amount. 

b. This warranty shall not exclude random areas of localized ponding from coverage. 

2. Warranty Duration:  Thirty (30) years. 

B. Guaranty: Five (5) years against defects in workmanship and against leakage or Code level (95 
mph) wind damage.  Guaranty shall include and provide for repair and replacement of materials 
and systems that leak, are displaced by wind (up to code level) or are defective. 

1. Comply with the provisions of the Guaranty at the end of this Section. 

PART 2  PRODUCTS 

2.01 GENERAL 

A. Obtain components from the single source roofing system manufacturer warranting the roofing 
system.  Products used in the system shall be labeled by the single source roofing system 
manufacturer issuing the warranty. 

1. Provide secondary materials only as recommended by the Manufacturer of the primary 
materials. 

2. Provide incidental products related to installation of the listed products and Manufacturers. 

B. Reference to a specific product name or type is intended to reflect quality standards and 
establish typical requirements, including, but not limited to  water resistance, reinforcement, 
strength, flexibility, adhesion, fire resistance, wind resistance, compatibility, durability, 
appearance, maintainability, risk or hazard of installation or lack thereof, reliability and quality of 
similar installations, and warranties. 

C. Materials shall be asbestos-free. 

2.02 BOARD PRODUCTS 

A. Ridged Board Insulation, either MEPS or Isocyanurate: 

1. MEPS Rigid Roof Insulation, flat or tapered. 

a. Molded expanded polystyrene insulation board. 

1) Conform to ASTM C-578, Type II. 

2) FM wind uplift classification suitable for uplift pressures at the site. 

3) 15 psi compressive strength. 

4) Minimum board density of 1.35 lbs. per cubic foot. 

5) Maximum water absorption of 3.0-percent by volume. 

6) R value of 4.0 per inch at 75-degrees F. 

b. Products and Manufacturers: 

1) InsulFoam EPS Tapered Roof Insulation – by InsulFoam. 

2) Foam-Control EPS Tapered Roof Insulation – by ACH Foam Technologies. 

3) Thermal Star XT 15 Tapered Roof Insulation – by Atlas Roofing Corp. 

4) Or Equivalent. 

2. Polyisocyanurate Rigid Roof Insulation, flat or tapered. 

a. Panels composed of a closed cell, rigid polyisocyanurate foam core material, 
integrally laminated between glass fiber facers. 

1) Conform to ASTM C 1289, Type II, Class 2, Grade 2, 20 psi. 

2) FM wind uplift classification suitable for uplift pressures at the site. 

3) Minimum R 5 per inch at 75 degrees F. 

b. Products and Manufacturers: 

1) Sopra-Iso Plus – by Soprema. (ADDENDUM 1) 
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2) Sarnatherm Insulation ACFoam IV – by Sika/Sarnafil. (ADDENDUM 1) 

3) Or Equivalent. 

B. Cover Board Under the Roof Membrane: 

1. Gypsum Board: 

a. Non-structural, glass mat-embedded front and back, silicone treated core, water-
resistant gypsum core panel, UL-classified Type DGG, ASTM C1278 or ASTM 
C1177/C1177M as applicable. 

1) Over roof insulation: 1/4-inch thick. (ADDENDUM 1) 

b. Products and Manufacturers: 

1) DensDeck Prime - by G-P Gypsum Products. 

2) Securock Gypsum Fiber - by USG. 

C. Tapered Edge Panels and Cant Strips: 

1. Tapered Edge Strip and Boards: 

a. Expanded perlite, blended with binders and fibers. 

1) Meets or exceeds ASTM C728. 

2) Dimensions:  Size as required; 6 in x 1/2 in, 12 in x 1 in, 12 in x 1-1/2 in, 18 in x 
1 in, or 18 in x 1-1/2 in. 

D. Adhesive for Cover Board: 

1. Two (2) component, polyurethane foam adhesive.  Moisture cured or catalyst cured.  
Highly elastomeric, VOC compliant, all-purpose foamable adhesive that sets in minutes. 

2. Products: 

a. Duotack 365 – by Soprema. (ADDENDUM 1) 

b. AD Board Adhesive – by Sika/Sarnafil (ADDENDUM 1) 

c. Or Equivalent. 

2.03 ROOF MEMBRANE 

A. Sheet Materials: 

1. Thermoplastic Roofing Membrane and base flashing membrane, provide either PVC 
membrane compliant with ASTM D4434 or a PVC membrane containing KEE and 
compliant with ASTM D4434: (ADDENDUM 1) 

a. Polyvinyl Chloride (PVC) membrane, reinforced with a fiberglass or polyester 
fabric, fleece backed, exceeding: (ADDENDUM 1) 

1) ASTM D4434 "Standard for Polyvinyl Chloride Sheet Roofing".  
Classification:  Type II or III. (ADDENDUM 1) 

2) Membrane thickness: nominal 80-mils plus or minus 10%. (ADDENDUM 1) 

3) Membrane color shall be White. 

4) Solar reflectance of and emittance compliant with the California Energy Code. 

5) Products and Manufacturers: 

(a) Sentinel P200 HFB Fleece Back – by Soprema. (ADDENDUM 1) 

(b) Sarnafil G410-20 Fleece Back – by Sika/Sarnafil. (ADDENDUM 1) 

(c) Or Equivalent. 

2. “T” Joint Cover: 

a. Thermoplastic membrane compatible with the field membrane suitable for sealing 
over “T” joints. 

b. Products and Manufacturers: 

1) Sentinel T-Joint Patches – By Soprema (ADDENDUM 1) 

2) SarnaCircles – by Sika/Sarnafil. (ADDENDUM 1) 

3) Or Equivalent. 

3. Formable Flashing:  Non-reinforced, flexible, heat weldable PVC sheet. 

a. Thickness:  0.060 inch (1.52 mm) plus/minus 10 percent. 

b. Color:  Same as field membrane. 

c. Products and Manufacturers: 

1) Sentinel G150 – By Soprema (ADDENDUM 1) 
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2) Sarnafil G410-20 – By Sika/Sarnafil (ADDENDUM 1) 

3) Or Equivalent. 

4. Adhesives: 

a. Adhesives for Fleece Backed Field Membrane: 

1) Provide solvent based or waterborne adhesive as available from the 
manufacturer of the membrane.  Provide vertical grade versions of adhesives as 
recommended by the membrane manufacturer. 

2) Spatter or ribbon pattern low rise foam adhesive. 

(a) Low pressure, two-component spray polyurethane foam adhesive designed 
for bonding fleece back thermoplastic membranes. 

(b) Products and Manufacturers: 

(1) Duotack SPF – by Soprema. (ADDENDUM 1) 

(2) Stabond U-148A Adhesive – by Sika/Sarnafil. (ADDENDUM 1) 

(3) Or Equivalent. (ADDENDUM 1) 

b. Adhesives for Smooth Backed flashing membrane: 

1) VOC compliant, aerosol contact adhesive. 

2) Products and Manufacturers: 

(a) Sentinel S Bonding Adhesive – By Soprema (ADDENDUM 1) 

(b) Sarnacol 2121 Adhesive – by Sika/Sarnafil. (ADDENDUM 1) 

(c) Or Equivalent. 

B. TPO flashing tie in strips to existing TPO compliant with ASTM D 6878 "Standard 
Specification For Thermoplastic Polyolefin Based Sheet Roofing". (ADDENDUM 1) 

1. Formable Flashing:  Non-reinforced, flexible, heat weldable TPO sheet. 
(ADDENDUM 1) 

a. Thickness:  0.060 inch (1.52 mm) plus/minus 10 percent. (ADDENDUM 1) 

b. Color:  Same as field membrane. (ADDENDUM 1) 

c. Products and Manufacturers: (ADDENDUM 1) 

1) .060 Flashing – by Carlisle SynTec. (ADDENDUM 1) 

2) Or Equivalent. (ADDENDUM 1) 

C. Thermoplastic membrane coated sheet metal flashing. (ADDENDUM 1) 

1. 24 ga G-90 galvanized sheet metal with thermoplastic membrane bonded to it in the 
factory. 

a. Color:  Same as wall membrane. (ADDENDUM 1) 

b. Products and Manufacturers: (ADDENDUM 1) 

1) TPO manufacturer supplied clad metal as applicable. (ADDENDUM 1) 

2) PVC manufacturer supplied clad metal as applicable. (ADDENDUM 1) 

D. Catalyzed Acrylic Resin Flashing System: 

1. A specialty flashing system, liquid-applied, fully reinforced, multi-component, polyurethane 
resin membrane installed over a prepared or primed substrate. 

a. The flashing system consists of a catalyzed resin primer, basecoat, and topcoat, 
combined with a non-woven polyester fleece. 

b. The resin and catalyst are pre-mixed immediately prior to installation. 

c. Topcoat shall be white. 

2. Membrane: 

a. Alsan RS 230 Flash by Soprema. (ADDENDUM 1) 

b. Liquid Flashing SW or WW as appropriate by Sika/Sarnafil. (ADDENDUM 1) 

c. Or Equivalent. 

3. Catalyst 

a. Alsan RS Catalyst Powder - by Sika/Sarnafil (ADDENDUM 1) 

b. Liquid Flashing Catalyst - by Sika/Sarnafil (ADDENDUM 1) 

c. Or Equivalent. 

4. Fabric Reinforcement: 

a. Alsan RS Fleece - by Soprema (ADDENDUM 1) 
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b. Liquid Flashing Fleece - by Sika/Sarnafil. (ADDENDUM 1) 

c. Or Equivalent. 

5. Primer for Metal 

a. Alsan RS Metal Primer - by Soprema. (ADDENDUM 1) 

b. Or Equivalent. 

6. Cleaner: 

a. Alsan RS cleaner - by Soprema. (ADDENDUM 1) 

b. Seam Cleaner – by Sika/Sarnafil (ADDENDUM 1) 

c. Or Equivalent. 

2.04 FASTENERS 

A. Insulation Fasteners: 

1. #12 corrosion resistant screws with 3-inch insulation plates. 

a. Corrosion resistant to FM 4470. 

2. Products and Manufacturers: 

a. Screws per membrane manufacturer. (ADDENDUM 1) 

B. Plates for fasteners at perimeters and adjoining penetrations. 

1. FM Approved corrosion resistant metal plates. 

a. 3-inch insulation plates per membrane manufacturer. (ADDENDUM 1) 

b. Or equivalent. 

C. Termination bar: 

1. Aluminum: Minimum 1/8-inch x 1 inch x 10 ft. 6060-T5 extruded aluminum bar with pre-
punched fastener slots. 

a. TB-125 Termination Bar – by TruFast. 

b. Or equivalent. 

2.05 MISCELLANEOUS 

A. Traffic Walk Protection Panels: 

1. Thermoplastic slip resistant panels 36-inch wide. 

a. Products and Manufacturers: 

1) Sarnatred-V – by Sika/Sarnafil (ADDENDUM 1) 

2) Sentinel Walk Pad – By Soprema (ADDENDUM 1) 

3) Or equivalent. 

B. Sealant: 

1. Concealed sealant; Provide butyl or urethane sealant at concealed locations. 

a. Urethane:  One-component gun-grade polyurethane sealant requirements of Fed 
Spec. No. TT-S-00230C and ASTM C 920, Type S, Grade NS, Class 25, roof 
materials manufacturer approved. 

1) Products and Manufacturers: 

(a) Sika Flex 1a – by Sika/Sarnafil. (ADDENDUM 1) 

(b) Sopramastic SP-1 – by Soprema. (ADDENDUM 1) 

(c) Or equivalent. 

b. Butyl: One-component butyl sealant for membrane edges meeting the 
requirements of Fed Spec. TT-C-1796A, Type II, Class B roof materials and 
approval from the approved membrane manufacturer. (ADDENDUM 1) 

1) Minimum 3/4 inch wide. (ADDENDUM 1) 

2) Products and manufacturers: (ADDENDUM 1) 

(a) TFC butyl tape-seal – by Triangle Fastener Corp as purchased through 
the membrane manufacturer. (ADDENDUM 1) 

(b) Or equivalent. (ADDENDUM 1) 

C. Band clamps:  Stainless steel hose clamps, adjustable. 

D. Water cut off seal:  Temporary seal for roofing components that have open and incomplete 
portions at the end of a workday or for a temporary weather seal. 
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1. Effective means and methods approved by the roofing membrane manufacturer. 

2. Products and Manufacturers. 

a. Effective means and methods approved by the roofing membrane 
manufacturer. (ADDENDUM 1) 

PART 3  EXECUTION 

3.01 GENERAL 

A. General: 

1. Comply with manufacturer’s instructions, project documents, references, and Code 
requirements. 

3.02 PROTECTION 

A. Provide protection for the public and workers. 

B. Protect new and existing work from damage. 

1. Schedule and execute work without exposing the interior building areas, and existing 
components, to the effects of inclement weather.  The existing building and its contents 
shall be protected against risks. 

a. Take adequate precautions if inclement weather is anticipated during the work to 
ensure materials and building interiors are protected from moisture. 

2. Ensure adhesive or welding fumes are not drawn into the building. 

3. Adequately limit traffic or material storage on newly installed roof surfaces.  When 
unavoidable, provide walk treads, insulation boards or plywood with underlying protection. 

4. Provide protection on exterior walls to prevent marking or scoring. 

5. Precautions shall be taken when using adhesives at or near rooftop vents or air intakes.  
Adhesive odors could enter the building. 

a. Coordinate the operation of vents and air intakes in such a manner as to avoid the 
intake of adhesive odor while ventilating the building. 

b. Keep lids on unused cans at all times. 

6. Verify that roof drain lines are functioning correctly (not clogged or blocked) before starting 
work. 

a. Report blockages in writing to the Owner’s Representative (with a letter copy to the 
roof manufacturer) for corrective action prior to the installation of the roof system. 

7. Check drains each night prior to leaving the site and remove any debris. 

8. Secure new and temporary construction, including equipment and accessories in such a 
manner as to preclude wind blow-off and subsequent roof or equipment damage. 

C. Limited Access:  Prevent access by the public to materials, tools, and equipment during the 
course of the project. 

3.03 EXAMINATION 

A. Site Verification of Conditions: 

1. Inspect surfaces prior to application to ensure that they are acceptable.  Notify Owner’s 
Representative, immediately, in writing, of any condition that may adversely affect quality 
of specified work. 

a. Carefully inspect existing conditions and installed work, prior to work of this section, 
and verify that such work is complete and ready for commencement of roofing work. 

b. Verify roof covering removal is complete in the area of application. 

c. Verify work of other trades penetrating roof deck or roof covering are complete or 
ready to receive roofing and flashing. 

d. Check surfaces for inadequate anchorage, foreign materials, moisture, or 
unevenness preventing execution and quality performance of roof system. 

1) Verify insulation is adequately dry in accordance with manufacturer instructions. 

2) Obtain roof manufacturer approval of substrate prior to installation. 

2. Do not proceed until unsatisfactory conditions are corrected. 
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3.04 PREPARATION 

A. Remove existing roofing material(s) and flashing: 

1. Legally dispose of offsite. 

2. Remove debris daily from the project site. 

3. Ensure the exposed area can be made watertight at the end of the day or first sign of 
inclement weather. 

B. Provide cleaned and properly prepared surfaces in accordance with the Manufacturer’s 
instructions and Project Requirements. 

1. Adequately clean surfaces and remove loose material before installation of roof system. 

a. Clean vents, pipes, conduits, tubes, stacks, and other metal substrates to bare metal 
where membrane will be adhered. 

2. Surfaces shall be free of any standing water, dew, ice, loose debris or any other 
contaminate that could impair the quality of the installation. 

3. Substrate shall be adequately smooth, clean, and free of sharp edges and or projections 
and obvious depressions that would interfere with the installation and performance of the 
assembly. 

3.05 CONSTRUCTION 

A. General: 

1. Comply with Manufacturer's recommendations, unless specified more stringently herein. 

2. Take necessary precautions regarding worker health and safety when using solvents, 
fumes, and adhesives. 

3. Install fasteners straight, tight, and perpendicular to the substrates, complying with 
minimum penetration requirements of the manufacturer for specific substrate types. 

a. Do not over torque or over drive fasteners. 

B. Daily Completion: 

1. Complete the roof assembly and related flashings each day that insulation and barrier 
board is installed. 

a. Work as long as necessary to complete the insulation, coverboard, membrane, base 
flashings, and penetration flashings. 

1) Do not leave the site until membrane and flashing work is complete. 

2) Membrane seams shall be heat welded before leaving the job site each day. 

2. Uninterrupted water stops shall be installed at the end of each day's work. 

a. Completely remove water stops before proceeding with the next day's work. 

b. Water stops shall not emit dangerous or unsafe fumes and shall not remain in contact 
with the finished roof as the installation progresses. 

c. Contaminated membrane shall be replaced at no cost to the Owner. 

C. Insulation Board Application: 

1. Insulation replacement: 

a. Provide insulation or where indicated or needed. 

2. Insulation Application: 

a. Install insulation board with the long dimension of the board(s) running in parallel 
alignment.  Stagger end joints of insulation boards a minimum of six (6) inches. 

b. Layout and install so that the minimum size board is 24 inches x 48 inches. 

1) Miter and fill the edges of the insulation boards at ridges, valleys, and other 
changes in plane to prevent open joints or irregular surfaces.  Avoid breaking or 
crushing of the insulation at the corners. 

2) Damaged corners and boards shall be cut out and replaced with a piece a 
minimum of 24 x 48 inches. 

c. Install insulation board with tightly butted joints. 

1) Maximum joint gap shall be 1/4 inch. 

2) Fill gaps in excess of 1/4 inch with tightly fitted matching insulation material. 
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d. Securely mechanically fasten in accordance with tested fastening patterns for the 
various wind uplift zones. (ADDENDUM 1) 

D. Gypsum Cover Board Application: 

1. Install boards with the long dimension of the board(s) running in parallel alignment and the 
short dimensions staggered typically ½ board, and a minimum of twelve (12) inches. 

a. Offset cover board joints at least 6-inches from insulation joints below. 

b. Layout and install so that the minimum size board is 48-inches x 48-inches. 

1) Do not kick barrier boards into place. 

2) Damaged corners and boards shall be cut out and replaced with a piece a 
minimum of 48-inches x 48-inches. 

c. Install cover board with tightly butted joints. 

1) Maximum joint gap shall be 1/4 inch. 

2) If there are gaps wider than 1/4 inch remove the board(s) and refit them. 

d. Extend to walls, drains, curbs, and penetrations to create sound surface. 

2. Adhesion: 

a. Adhere in patterns and quantities’ matching the membrane manufacturer’s published 
instructions for the specified uplift resistance requirements and cover board 
thickness. 

1) Secure according to requirements in FMG's "Approval Guide" for specified 
Windstorm Resistance Classification. 

2) Securely adhere in accordance with tested fastening patterns for the various 
wind uplift zones. 

(a) Apply board adhesive in uniform patterns. 

(1) Minimum board adhesive ribbon spacing: Four (4) inches on-centers 
for all areas. 

(b) Immediately install boards into adhesive. 

(1) Adequately weight down the boards until the adhesive sets. 

(2) Ensure boards maintain full contact with  adhesive for complete 
adhesion. 

(3) Do not allow adhesive to skin-over before placing the boards into the 
adhesive. 

E. Fleeceback PVC Membrane Application: 

1. Membrane Layout: 

a. Place membrane so that wrinkles and buckles are not formed.  Wrinkles or buckles 
must be removed from the sheet prior to attachment. 

b. Use widths of membrane appropriate for the center, field, perimeter, and corner 
regions of roof. 

c. Lay out membrane in straight rows: 

1) Field and perimeter sheets shall be shingled or run parallel to the slope of the 
roof to avoid the restraint of water flow. 

2) Extend field membrane to bases of walls and curbs. 

d. Measure and snap a chalk line as needed to establish proper alignment of the sheet 
as needed. 

e. Place the roll on the line and unroll the roll its entire length and allow the membrane 
to relax.  The relaxation time required is dependent on the ambient air temperature. 

f. Provide four (4) inch minimum end laps and side laps. 

1) Stagger end laps at least twelve (12) inches. 

2. Warning Strip Membrane: 

a. Provide 4-inch-wide yellow warning strip PVC membrane placed 6-feet in from 
perimeter walls that are less that 42-inches high. (South roof only). 

3. Membrane Securement: 

a. Fully adhere membrane to barrier board. 

1) Fully adhere membrane in accordance with the manufacturer’s instructions. 

(a) Provide adhesive ribbon spacing: Four (4) Inches at all areas. 
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(1) Prevent seam contamination by keeping the adhesive application from 
the seam area. 

(2) Apply adhesive in smooth, even coats with no gaps, globs, or similar 
inconsistencies. 

(b) Verify conformance to the specified adhesive rate. 

(1) Keep a written log of the amount of adhesive used each day and the 
square footage of the membrane that was adhered each day. 

(2) Review log with Owner’s Representative each day of application. 

2) Curing or drying time of the adhesive will be affected by ambient temperatures 
and must be taken into consideration when determining flashing lengths. 

(a) Humidity can affect the drying time of solvent borne adhesives and/or 
cause condensation to form on the newly applied adhesive. 

(1) Do not install when air temperature is within 5° of dew point. 

(b) Moisture may not be present on the adhesive prior to mating or application 
of Membrane Roofing System. 

(c) Care must be taken to ensure that the adhesive has not dried too much 
before the membrane is laid in place.  This is especially important during 
hot temperatures. 

3) Roll membrane with a weighted roller to ensure complete bonding between 
adhesive and membrane. 

b. Mechanically attach the adhered membrane in selected locations. 

1) Install fasteners straight, tight, and perpendicular to the substrate: 

(a) Install fasteners so that the plate or bar is drawn down tightly to the 
membrane surface. 

(b) Do not over torque fasteners. 

(1) Properly installed fasteners will not allow the plate or termination bar to 
move (as will under-driven fasteners) and will not cause wrinkling of 
the membrane (as will over driven fasteners). 

(c) Comply with manufacturer’s minimum deck penetration requirements of 
fasteners. 

2) Mechanically fasten membrane at perimeters, where the angle of the substrate 
or cricket valley is more than five (5) degrees (1-inch in 12-inches), around pipes 
and around conduits. 

3) At perimeters, curbs, and bases of walls, fasten in patterns recommended by the 
roofing manufacturer for the various uplift zones of the roof. 

4) Secure the roof membrane at penetrations. 

(a) Provide a minimum of four (4) fasteners and 3-inch plates through the 
membrane around penetrations before installing flashing. (ADDENDUM 1) 

(b) Fasteners and plates must be installed no closer than 1/2 inch from the field 
membrane edge. 

5) Cover exposed rows of fasteners with strip of welded membrane of adequate 
width. 

4. Hot Air Welding: 

a. General: 

1) Mechanics performing welding or operating welding equipment shall have 
successfully completed a training course provided by the manufacturer’s 
Technical Service Representative prior to welding. 

2) Radius cut corners of exposed sheets, flashings and patches a minimum 1inch 
radius. 

3) Field seams must be clean and dry prior to initiating any field welding. 

(a) Clean dirty seam surfaces with a clean, dry, or damp cotton rag and, if 
necessary, with mild detergent and water.  Remove detergent residue.  Dry 
surfaces thoroughly before heat welding. 

4) Welds shall be continuous, without voids or partial welds. 
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(a) Hot air welding equipment shall be allowed to warm up for at least one 
minute prior to welding. 

(b) Welds shall be free of burns and scorch marks. 

5) Field seams exceeding 10 feet in length shall be welded with an approved 
automatic welder. 

6) Welding shall be performed by qualified personnel to ensure the quality and 
continuity of the weld. 

7) Complete the seam welding each day. 

b. Automatic Machine Welding: 

1) Follow Manufacturer’s instructions for the safe operation of the automatic 
welder. 

2) Follow local code requirements for electric supply, grounding, and surge 
protection. 

3) Automatic Machine welded seams shall utilize a suitably wide nozzle to create a 
homogeneous weld, a nominal one and one half (1-1/2) inches in width. 

4) Perform test cut of membrane weld at the beginning of every day. 

c. Hand Welding: 

1) The back edge of the seam shall be welded with a narrow but continuous weld 
to prevent loss of hot air during the final welding. 

2) Hand welded seams shall utilize a suitably wide nozzle to create a 
homogeneous weld, a nominal two (2) inches in width. 

(a) The nozzle shall be inserted into the seam at a 45-degree angle to the edge 
of the membrane. 

(b) Once the proper welding temperature has been reached and the membrane 
begins to "flow”, the hand roller is positioned perpendicular to the nozzle 
and rolled lightly. 

(1) For straight seams utilize a suitably wider nozzle. 

(2) For corners and compound connections a narrower nozzle shall be 
used. 

d. Repair openings and "fishmouths" with a welder fitted with a tubular or pencil tip 
nozzle and roller. 

1) Patch over openings and "fishmouths" where needed and required. 

e. Weld minimum 3-inch circles of membrane over “T” joints. 

5. Flashing: 

a. General: 

1) Flashings shall be installed concurrently with the roof membrane as the job 
progresses. 

(a) No temporary flashings shall be allowed without the prior written approval of 
the Owner's Representative and the Manufacturer. 

(1) Such Approval shall only be for specific locations on specific dates. 

(b) If water is allowed to enter under the newly completed roofing, the affected 
area shall be removed and replaced at no cost to the Owner. 

2) Flashing shall be adhered to compatible, dry, smooth, and solvent-resistant 
surfaces. 

3) Provide separation as needed between bitumen and membrane. 

4) Base flashings and wall flashings. 

(a) The membrane flashing shall be carefully positioned prior to application to 
avoid wrinkles and buckles. 

(b) Extend membrane flashing a minimum of 6 inches out on to the plane of the 
roof. 

(c) Extend vertical flashing a minimum of 8 inches above the plane of the roof 
surface. 

(d) Fully adhere base flashing membrane to walls. 
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(1) Fully adhere membrane in accordance with the manufacturer’s 
instructions. 

(2) Curing or drying time of the adhesive will be affected by ambient 
temperatures and must be taken into consideration when determining 
flashing lengths. 

(3) Humidity can affect the drying time of adhesives and/or cause 
condensation to form on the newly applied adhesive. 

(4) Do not allow moisture on the adhesive prior to mating or application of 
membrane roofing system. 

(e) Secure the tops of base flashings at walls using termination bar and 
fasteners or using screws and plates. 

(f) Caulk and seal top edge of membrane flashing and termination bar in 
sealant or butyl tape. 

5) Provide pre-formed corners and flashings from the manufacturer where 
possible.  Field fabricate other flashings using manufacturer approved field 
fabrication details. 

6) Roof Drains: 

(a) Extend the roofing membrane over the drain opening. 

(1) Locate the drain and cut a hole in the roofing membrane directly over 
the drain opening. 

(2) Provide a 1/2 inch of membrane flap extending past the drain flange 
into the drain opening. 

(3) Punch holes through the roofing membrane at drain bolt locations. 

(b) Embed the roofing membrane in a full bed of sealant/adhesive on the drain 
flange prior to securement with the compression clamping ring. 

(1) Typical adhesive application is one 10.5-ounce cartridge per drain. 

(c) Lap seams shall not be located within the sump area. 

(1) Where lap seams will be located within the sump area, a separate roof 
membrane drain flashing a minimum of 12 inches larger than the sump 
area must be installed. 

(2) The roof membrane shall be mechanically attached 12 inches on 
center around the drain with screws and plates. 

(3) The separate roof drain flashing shall be heat welded to the roof 
membrane beyond the screws and plates, extended over the drain 
flange, and secured as above. 

(d) Tighten the drain compression ring in place. 

b. Pipe and Conduit Flashing: 

1) Caulk and seal tops of pipe flashings to clean metal. 

(a) Embed top of membrane in manufacturer approved sealant. 

(b) Secure the tops of pipe and conduit flashings using stainless steel hose 
clamps. 

2) Provide storm collar counterflashings at the top of pipe and conduit flashings of 
minimum four (4) inch wide roof membrane. 

(a) Caulk and seal tops of storm collars to clean metal using silicone sealant. 

(b) Secure the tops of storm collars using hose clamps. 

c. Liquid Applied PMMA flashings: 

1) Provide PMMA flashing membrane as needed for odd or complex flashings.: 

2) Prepare surfaces: 

(a) Clean metal surfaces with solvent wipe. 

(b) Prime as needed. 

(c) Lightly sand rigid PVC and plastic surfaces. Extend surface 
preparation a minimum of 1/8" (3 mm) beyond the termination of the 
flashing. (ADDENDUM 1) 

3) Application: 
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(a) Mixing: 

(1) Thoroughly mix membrane and catalyst. 

(2) Mix membrane just prior to use. 

(3) Do not mix more than can be used in a short period of time. 

4) Installation: 

(a) After mixing fully adhere PMMA to the roof membrane and the penetration. 

(b) Apply an even coat of catalyzed PMMA over membrane and substrates at 
manufacturer’s recommended rates. 

(1) While the PMMA is wet fully embed fleece reinforcement in membrane 
using roller or brush. 

(2) Ensure no air is trapped beneath the fleece. 

(3) Lap fleece a minimum of 2-inches. Apply catalyzed PMMA in laps. 

(4) Apply an even coat of catalyzed PMMA over fleece while the first coat 
of PMMA is still wet.  Apply at manufacture recommended rates. 

(c) Pipe, conduit, overflow, and penetration flashings: 

(1) Extend PMMA at least: 

(2) 8 inches up pipes and penetrations. 

(3) 6 inches onto the SBS membrane. 

(4) 4 inches onto wall around outside of overflow scupper. 

5) Wrap fleece around pipes, conduits, penetrations, and the insides of scuppers 
embedded in fresh PMMA and then coat fleece with PMMA. 

(a) Finger cut fleece at base and extend fingers at least 2-inches onto the field 
of the roof membrane. 

(b) Apply target sheet of fleece (in PMMA) over fingers extending at least 6 
inches onto the field of the SBS membrane. 

6) Metal flashing joints: 

(a) Clean and prepare metal surfaces. 

(b) Install reinforced PMMA to seal joints. 

F. Walkways: 

1. Provide walk pads in locations indicated. 

a. Minimum walk pad size 2 1/2-foot x 6 foot. 

b. Spacewalk pads four (4) inches apart to allow drainage. 

c. Continuously weld walk pad perimeters to the roof membrane. 

2. Weld walk pads to roof membrane as recommended by manufacturer. 

G. Roof Protection: 

1. Protect partially and fully completed roofing work from damage and other trades until 
completion. 

2. Whenever possible, stage materials in such a manner that foot traffic is minimized over 
completed roof areas. 

a. When it is not possible to stage materials away from locations where partial or 
complete installation has taken place, temporary walkways and platforms shall be 
installed in order to protect all completed roof areas from traffic and point loading 
during the application process. 

3. Temporary water stops shall be installed at the end of each workday and removed prior to 
commencement of work the following day. 

a. At the end of each working day or at the sign of rain, install temporary, 100% 
watertight seal(s) at incomplete edges and portions of the work. 

b. If water is allowed to enter beneath the newly completed roofing, remove and replace 
the affected area(s). 

c. Remove temporary water stops prior to the commencement of work at the beginning 
of the next workday. 
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3.06 FIELD QUALITY CONTROL 

A. Provide quality control equipment, tools, and supervisory personnel to meet Project 
Requirements. 

1. Initiate and maintain a QC program. 

a. The QC program will include, but is not limited to, the supervision, inspection, and 
probing of all heat welding incorporated within the Membrane Roofing System. 

b. Weld Inspection: 

1) Initiate daily inspections of all completed work which shall include, but is not 
limited to, the probing of all field welding with a dull pointed instrument to assure 
the quality of the application and ensure that any equipment or operator 
deficiencies are immediately resolved. 

2) Ensure that all aspects of the installation (sheet layout, attachment, welding, 
flashing details, etc.) are in accordance with the Manufacturer’s instructions. 

3) Excessive patching of field seams because of inexperienced or poor 
workmanship is not acceptable.  Remove and replace such membrane. 

c. Maintain a written log of adhesive application vs square footage of membrane. 

1) Update daily. 

2) Submit to Owner at progress meetings or as requested. 

d. If inconsistencies in the quality of the application of the assembly, membrane and/or 
welds are found, cease work until corrective actions are taken to ensure the 
continuity of the installation. 

B. Site Tests: 

1. Provide tests required by the Manufacturer, as specified, and as requested by the Owner’s 
Representative. 

2. Cooperate with testing and inspecting agencies engaged or required to perform services 
during installation of the roofing assembly. 

3. Test Work for Compliance with Project Requirements. 

a. Test work at appropriate intervals for compliance with Project Requirements. 

1) Test applications periodically for appropriate application rates, seam widths, 
offsets, adhesion, etc. 

2) Adjust materials and procedures and repeat tests until successful. 

b. Weld Tests: 

1) Probe welded seams for continuity using a rounded screwdriver. 

2) Smoke during the welding operation, shiny membrane surfaces, and an 
uninterrupted flow of dark gray material from the underside of the top membrane 
is visible evidence that welding is proceeding correctly. 

3) On site test cut sampling of welded seams shall be made daily by the Applicator. 

(a) Take one (1) inch wide cross-section samples of welded seams at least 
four (4) times a day. 

(1) Take at least two (2) test cuts in machine welded joints and at least 
two (2) test cuts in hand welded joints. 

(2) Take cuts soon after welding commences in the morning, and after 
lunch. 

(3) Test cuts to be one by four (1 x 4) inches in size. 

(4) Verify welding meets requirements by attempting to pull apart the 
weld. 

(5) Compliant welds display failure from shearing of the membrane prior 
to separation of the weld. 

(b) Label test cuts with the day and time and retain in a binder on site. 

(c) Patch test cuts at no cost to the Owner. 

4) The Owner’s Representative and Membrane Manufacturer will have the right to 
request additional cuts be taken by the Contractor and repaired as specified 
herein or otherwise indicated by the Membrane Manufacturer and approved by 
the Owner’s Representative at no cost to the Owner. 
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4. Conduct additional tests and repairs at the request of the Owner’s Representative or 
Manufacturer, as specified herein, or as otherwise indicated by the Manufacturer and 
approved by the Owner’s Representative at no cost to the Owner. 

C. Compliance: 

1. Assembly must be in accordance with Contract Documents and approved by the Owner’s 
Representative and Manufacturer. 

2. Corrective action shall be one (1) of following at the option of the Owner’s Representative. 

a. Perform repairs to bring Work into compliance with Contract Documents. 

b. Completely remove and replace faulty assembly; or 

c. Perform repairs in accordance with Manufacturer's recommendations as specified 
herein and provide extended Contractor guaranty of duration as determined by the 
Owner’s Representative. 

D. Manufacturer’s Technical Services: 

1. Provide Manufacturer field services. 

2. Provide for all Manufacturer inspection, fees, and if necessary, re-inspection. 

3. Provide Manufacturer review of substrates, mockups, tests, and application. 

4. Provide at least weekly visits by the Manufacturer during application. 

5. Start installation of roofing membrane in presence of roofing system manufacturer's 
technical personnel. 

6. Provide Manufacturer’s comprehensive final inspection after completion of the roof system 
of each building. 

3.07 WARRANTY INSPECTION 

A. Upon the date of completion of the project, the authorized roofing contractor shall complete and 
submit the Manufacturer’s Project Completion Notice. 

B. Upon receipt of the notice of completion, a Technical Representative of the Manufacturer shall 
schedule an inspection with a representative of the roofing contractor to thoroughly review the 
installation and verify compliance with Manufacturer’s project documents. 

C. Corrections or modifications necessary for compliance with the specifications and acceptance 
for warranty (punch list) will be noted on the Final Inspection for Warranty Form. 

D. Provide Manufacturer’s warranty upon completion of all punch list items and final acceptance of 
the installation. 

3.08 ADJUSTING AND CLEANING 

A. Work areas are to be kept clean, clear, and free of debris. 

B. Do not allow trash, waste, or debris to collect on the roof.  These items shall be removed from 
the roof on a daily basis. 

C. Collect tools and unused materials at the end of each workday and store properly off the 
finished roof surface and protected from exposure to the elements. 

D. Dispose of or recycle trash and excess material in a manner conforming to current Owner and 
EPA regulations and local laws. 

E. Clean and restore damaged surfaces to their original condition. 

F. Upon completion of the Work, remove excess materials from the job site and sweep clean the 
public surfaces below. 

1. Properly clean the finished roof surface after completion, and make sure the drains are not 
clogged. 

2. Leave site, building, and grounds in a condition comparable to what existed prior to the 
Work. 

3. Repairs and clean-up work shall be done to the satisfaction of the Owner’s Representative 
at the sole expense of the Contractor to restore to the pre-existing Owner. 
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Section 075300        

1. Minimum seven (7) days prior to application and prior to pre-

application meeting. 
       

a. Approved applicator letter from Manufacturer. R       

b. Manufacturer’s letter indicating review of specifications and 

intent to issue specified warranty, including:  Product name, 

project address, and project size; Manufacturer’s additional 

requirements (if any); Contractor’s additional requirements, (if 

any). 

R       

c. Sample copy of Manufacturer’s warranty with wind rider. R       

d. Complete list of materials proposed with Membrane 

Manufacturer general recommendations and application 

instructions. 

R       

1) Insulation Boards, flat and tapered. R R      

2) Perlite Tapered Edge Insulation. R R      

3) Gypsum Cover Board. R R      

4) 3 in plates and screws for supplemental fasteners of 

membrane (ADDENDUM 1) 
R       

5) Termination bar fasteners R       

6) Termination bar R       

7) Spray foam adhesive for cover board R R      

8) Adhesive for fleece backed PVC, water based or spray foam R R      

9) Adhesive for smooth-backed PVC flashing R R      

10) PVC fleece backed roofing membrane R R      

11) PVC smooth backed flashing membrane R R      

12) Preformed PVC flashings R R      

13) Sealant R R      

14) PVC clad metal (ADDENDUM 1) R R      

15) TPO clad metal (ADDENDUM 1) R R      

16) TPO flashing membrane (ADDENDUM 1) R R      

17) Walk pad R R      

18) Hose clamps for boot flashings R       

19) Water cut off seal R R      

20) PMMA membrane R R      

21) PMMA catalyst R R      

22) PMMA fabric reinforcement R R      

23) PMMA primers R R      

24) PMMA cleaner R R      

25) Membrane cleaner for tie-in. R R      

2. During construction:        

a. Written log of adhesive application vs square footage of 

membrane 
R       

3. Closeout:        

a. Instructions on inspection, maintenance, and repair R       

For Reviewer’s Use 
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b. Contractor Guaranty R       

c. Manufacturer Warranty R       

d. Project Record Documents R       

e. Letter certifying installation and materials are in compliance 

with Contract Documents 
R       

 



 2100987 Vacaville Annex HVAC and Roofing Replacement 
 

07/28/2022 THERMOPLASTIC SINGLE-PLY ROOFING AND INSULATION 
ADDENDUM #1 07 53 00 - 20 
 

 

GUARANTY 

Solano County Community College Annex Bldg., 

2000 N. Village Parkway, Vacaville, California. 

 

Contractor:  ____________________________________________________________________________________________  

 

Address:  _____________________________________________________  Phone:  ______________________________  

 

City:  ______________________________________  State: _______ Zip Code:  ____________________________  

 

Contractor represents to Owner that the Work has been installed in accordance with Contract Documents. 

 

If within five (5) years after the date of final acceptance, any of the work of this Contract is found to be defective, or 

not in accordance with the Contract Documents, the Contractor shall correct it promptly after receipt of a written notice 

from the Owner to do so and replace all component materials or systems that are structurally unsound, which admit 

water, or otherwise malfunction, including damaged components and elements which require frequent repair or service 

calls.  The obligation of this guaranty shall be the Contractor's and shall be enforced by the Owner against the 

Contractor and shall survive the termination of the Contract.  Final payment is not acceptance "as is" and is not to be 

construed as relieving the Contractor from the responsibility to have properly installed the systems and related work.  

The Owner has the right, in the case of emergency at any time during this five (5)-year period and without invalidating 

this guaranty, to make any temporary repairs that are required in order to protect the building and the contents of the 

building from damage due to leaking.  The cost of such emergency repairs shall be paid by the Contractor except for 

items stated below. 

 

For the five (5) year period from the date of completion and Owner's acceptance, the Contractor shall agree to inspect 

and make necessary repairs to defects or leaks in the work of this Contract.  Emergency calls will be attended to within 

one (1) day from receipt of notice from Owner.  As soon as weather permits, the Contractor shall restore affected areas 

to standards of this Contract and repair any damages from these items without cost to Owner, except for damage caused 

by fire, structural failure, acts or omissions of Owner's subsequent contractors, foundation settlement, failure or 

cracking of unrepaired substrates and structure, leaks through unrepaired areas, floods, lightning, earthquakes, or 

damage from code level winds.  The manufacturer's representations and warranties do not release or waive any of the 

Contractor's obligations. 

 

At 12 months the Contractor, Manufacturer (at the Owner's option) and Owner's Representative shall make an 

inspection of the work of this Contract.  All deficiencies and all other defects shall be repaired by the Contractor at their 

own expense. 

 

IN WITNESS WHEREOF, this instrument has been duly executed this ____ day of ___________, 2022. 

 

By: ______________________________________        __________________________________ 

 Corporate Officer of Contractor                                   Title 

 
END OF SECTION 
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SECTION 23 05 93 (ADDENDUM 1) 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Testing, adjustment, and balancing of air systems. 

B. Measurement of final operating condition of HVAC systems. 

1.02 REFERENCE STANDARDS 

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016. 

B. AABC MN-1 - AABC National Standards for Total System Balance; 2002. 

C. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC 
Systems; 2008. 

D. NEBB (TAB) - Procedural Standards for Testing Adjusting and Balancing of Environmental 
Systems; 2015, Eighth Edition. 

E. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2002. 

1.03 SUBMITTALS  

A. See Division 1 for submittal procedures. 

B. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be 
followed and the specific approach for each system and component. 

1. Submit to Engineer. 

2. Submit six weeks prior to starting the testing, adjusting, and balancing work. 

3. Include at least the following in the plan: 

a. Preface:  An explanation of the intended use of the control system. 

b. List of all air flow, water flow, sound level, system capacity and efficiency 
measurements to be performed and a description of specific test procedures, 
parameters, formulas to be used. 

c. Copy of field checkout sheets and logs to be used, listing each piece of equipment to 
be tested, adjusted and balanced with the data cells to be gathered for each. 

d. Identification and types of measurement instruments to be used and their most recent 
calibration date. 

e. Final test report forms to be used. 

C. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and 
balancing of systems and equipment to achieve specified performance. 

1. Revise TAB plan to reflect actual procedures and submit as part of final report. 

2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final 
copies for Engineer and for inclusion in operating and maintenance manuals. 

3. Include actual instrument list, with manufacturer name, serial number, and date of 
calibration. 

4. Units of Measure:  Report data in I-P (inch-pound) units only. 

 PART 2  PRODUCTS 

2.01 GENERAL REQUIREMENTS  

A. Test Instruments: 

1. Balancing Contractor shall provide all necessary test instruments required to take 
readings including, but not limited to: Pressure gauges, thermometers, humidity 
instruments, sling psychrometers, flow meter read out instruments (differential pressure 
gauges, etc.), air flow hoods, pitot tubes, anemometers, ammeters, voltmeters, 
tachometers, sound level meters, vibration analyzers, etc., as required to perform 
measurements required to perform the work of this section and applicable Commissioning 
specifications. These instruments are considered to be the property of the balancing 
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contractor and required for usual performance of testing and balancing work.  No 
allowance will be made for contractor's failure to provide adequate test instruments. 

B. Incidental Equipment and Materials: 

1. Balancing Contractor shall provide at his own expense incidental and/or temporary 
equipment required to make such readings as required for the performance of this work.  
Such incidentals include but are not limited to: pipe nipples, couplings, tees, elbows, plugs 
and caps, gauge valves, teflon tape, and other miscellaneous fittings required to make 
readings required for balancing work.  Incidental materials and fittlings shall be removed 
and the facility restored to 'as found' condition after completion of readings and balancing 
activities. 

C. Tools and Labor: 

1. Balancing Contractor shall provide all tools and labor required to effect necessary 
readings for balancing work, including but not limited to electric drill and bits, wrenches, 
pliers, screwdrivers, teflon tape, flashlights, rags, pocket knife or leatherman, pencils, 
pens, test forms, paper, and other minor tools required for work of this section. 

2. Provide labor to alter minor piping and other systems to allow temporary installation of test 
gages and thermometers, etc., required to make necessary readings.  This includes 
removal of plugs on pump castings and temporary installation of piping, valves, gauges 
and nipples required to attach pressure gauges for readings, drilling required holes in 
ductwork and subsequent installation of plugs to allow ductwork pitot tube traverses, 
connections to flow elements, including a reasonable effort to clear obstructions from test 
ports, etc.  Remove temporary fittings, valves and gauges at completion of readings and 
restore equipment to 'as found' condition. 

 PART 3  EXECUTION 

3.01 GENERAL REQUIREMENTS 

A. Perform total system balance in accordance with one of the following: 

1. AABC (NSTSB), AABC National Standards for Total System Balance. 

2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of 
Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems. 

3. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems. 

4. SMACNA (TAB). 

5. 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 three years documented experience. 

3. Certified by one of the following: 

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion 
submit AABC National Performance Guaranty. 

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle. 

c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy 
Management Institute:  www.tabbcertified.org/#sle. 

E. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency. 

3.02 EXAMINATION  

A. Verify that systems are complete and operable before commencing work.  Ensure the following 
conditions: 
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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. 

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system 
balance. 

3.03 PREPARATION  

A. Hold a pre-balancing meeting prior to starting TAB work. 

1. Require attendance by all installers whose work will be tested, adjusted, or balanced.  
Required attendance by personnel that will actually be performing the balancing work. 

B. Provide additional balancing devices as required. 

3.04 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. 

3.05 RECORDING AND ADJUSTING  

A. Field Logs:  Maintain written logs including: 

1. Running log of events and issues. 

2. Discrepancies, deficient or uncompleted work by others. 

3. Lists of completed tests. 

B. Ensure recorded data represents actual measured or observed conditions. 

C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings 
to be restored.  Set and lock memory stops. 

D. Mark on drawings the locations where traverse and other critical measurements were taken and 
cross reference the location in the final report. 

E. After adjustment, take measurements to verify balance has not been disrupted or that such 
disruption has been rectified. 

F. Leave systems in proper working order, replacing belt guards, closing access doors, closing 
doors to electrical switch boxes, and restoring thermostats to specified settings. 

3.06 AIR SYSTEM PROCEDURE 

A. After systems are balanced, work with the controls contractor to determine optimal final setpoint 
of fan system static pressure controls.  Final setpoint shall be determined by supplying design 
airflow to all zones with no boxes throttling. 

B. Measure air quantities at air inlets and outlets. 

C. 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. 

D. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required, 
including sheaves and labor.    Vary branch air quantities by damper regulation. 
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E. Provide system schematic with required and actual air quantities recorded at each outlet or 
inlet. 

F. Measure static air pressure conditions on air supply units, including filter and coil pressure 
drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters. 

G. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design 
conditions. 

H. Measure temperature conditions across outside air, return air, and exhaust dampers to check 
leakage. 

I. 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. 

J. Measure building static pressure and adjust supply, return, and exhaust air systems to provide 
required relationship between each to maintain approximately 0.03 inches positive static 
pressure at each classroom, lounge, and office related space. 

3.07 SCOPE 

A. Pre-construction air balance for the existing air systems prior to the removal of the existing 
mechanical equipment, listing the following (but not limited to) items: 

1. Existing system designation such as nameplate, model number, serial number, size, tag. 

2. Type of control the system was under at the time of testing 

3. Outside air temperature 

4. System fan motor nameplate data and related electrical characteristics 

5. Fan data 

6. ESP, ISP, and TSP data 

7. Floorplan indicating measured airflows at existing air outlets/inlets (i.e. diffusers, grilles, or 
registers) 

B. Post-construction air balance for the new air systems after installation of new mechanical 
equipment, listing the following (but not limited to) items: 

1. System designation such as nameplate, model number, serial number, size, tag. 

2. Type of control the system was under at the time of testing 

3. Outside air temperature 

4. System fan motor nameplate data and related electrical characteristics 

5. Fan data 

6. ESP, ISP, and TSP data 

7. Floorplan indicating measured airflows at existing and new air outlets/inlets (i.e. diffusers, 
grilles, or registers) 

C. Test, adjust, and balance the following: 

1. Packaged Roof Top Heating/Cooling Units. 

2. Fans. 

3. Air Inlets and Outlets. 

D. Commissioning (ADDENDUM 1) 

1. See Specification 01 91 00 for additional requirements pertaining to the 
responsibilities of the TAB agency for commissioning. 

3.08 MINIMUM DATA TO BE REPORTED 

A. Electric Motors (RTU Supply and Powered Exhaust Fan, and; Exhaust Fan): 

1. Manufacturer. 

2. Model/Frame. 

3. HP/BHP. 

4. Phase, voltage, amperage; nameplate, actual, no load. 

5. RPM. 

6. Service factor. 

7. Starter size, rating, heater elements. 
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8. Sheave Make/Size/Bore. 

B. Air Cooled Condensers: 

1. Identification/number. 

2. Location. 

3. Manufacturer. 

4. Model number. 

5. Entering DB air temperature, actual. 

6. Leaving DB air temperature, actual. 

7. Number of compressors. 

C. Cooling Coils: 

1. Location. 

2. Service. 

3. Manufacturer. 

4. Air flow, design and actual. 

5. Entering air DB temperature, design and actual. 

6. Entering air WB temperature, design and actual. 

7. Leaving air DB temperature, design and actual. 

8. Leaving air WB temperature, design and actual. 

9. Air pressure drop, design and actual. 

D. Rooftop Package Units: 

1. Location. 

2. Manufacturer. 

3. Model number. 

4. Serial number. 

5. Arrangement/Class/Discharge. 

6. Supply air flow, specified and actual. 

7. Return air flow, specified and actual. 

8. Outside air flow, specified and actual. 

9. Exhaust/relief air flow, actual 

10. Total static pressure (total external), specified and actual. 

11. Inlet pressure. 

12. Discharge pressure. 

13. Sheave Make/Size/Bore. 

14. Number of Belts/Make/Size. 

15. Fan RPM. 

16. Gas flow rate. 

17. Heat input. 

18. Burner manifold gas pressure. 

19. Percent carbon monoxide (CO). 

20. Percent carbon dioxide (CO2). 

21. Percent oxygen (O2). 

22. Percent excess air. 

23. Flue gas temperature at outlet. 

24. Ambient temperature. 

25. Percent combustion efficiency. 

26. Heat output. 

E. Return Air/Outside Air: 

1. Identification/location. 

2. Design air flow. 

3. Actual air flow. 

4. Design return air flow. 

5. Actual return air flow. 
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6. Design outside air flow. 

7. Actual outside air flow. 

8. Return air temperature. 

9. Outside air temperature. 

10. Required mixed air temperature. 

11. Actual mixed air temperature. 

12. Actual outside/return air ratio. 

F. Exhaust Fans: 

1. Location. 

2. Manufacturer. 

3. Model number. 

4. Serial number. 

5. Air flow, specified and actual. 

6. Total static pressure (total external), specified and actual. 

7. Inlet pressure. 

8. Discharge pressure. 

9. Sheave Make/Size/Bore. 

10. Number of Belts/Make/Size. 

11. Fan RPM. 

G. Duct Leak Tests: 

1. Description of ductwork under test. 

2. Duct design operating pressure. 

3. Duct design test static pressure. 

4. Duct capacity, air flow. 

5. Maximum allowable leakage duct capacity times leak factor. 

6. Test static pressure. 

7. Leakage. 

END OF SECTION 
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SECTION 23 09 23 (ADDENDUM 1) 

DIGITAL CONTROL SYSTEM AND EQUIPMENT (DELTA) 

PART 1:  GENERAL 

1.01 SECTION INCLUDES 

A. Description 

B. Approved Control System Contractors and Manufacturers 

C. Quality Assurance 

D. Codes and Standards 

E. System Performance 

F. Submittals 

G. Warranty 

H. Ownership of Proprietary Material 

1.02 DESCRIPTION 

A. General:  The control system shall be as shown and consist of a high-speed, peer-to-peer 
network of DDC controllers and an operator workstation residing and communicating on a 
BACnet internet work.  Each mechanical system, building floor plan, and control device will be 
depicted by point-and-click graphics. 

B. The control system shall be supplied with a complete web enabled package. The system shall 
support unlimited users using standard web browsers such as Chrome or Firefox. The web 
server software shall operate on standard industry PC servers. Proprietary servers or “black 
boxes” are not acceptable. Web browser software shall be manufactured by the control system 
manufacturer and shall have the same look and feel as the operating system. Third party web 
software is not acceptable. 

C. The system will provide for future expansion to include monitoring of the card access, fire 
alarm, and lighting control systems 

1.03 APPROVED CONTROL SYSTEM MANUFACTURERS 

A. The following are the approved Control System manufacturers: 

B. Delta Controls by ESI 

1. The Contractor shall use only products from the corresponding manufacturer and product 
line listed. 

2. The system shall connect to the existing Delta Controls System. New graphics shall be 
created at this server. The system shall be installed in to match the owners standards 
including installation methods, graphic screens, programming, alarms, and historical 
trending to match the existing Delta Control System installed by Environmental Systems, 
Inc. 

3. The above list of manufacturers applies to operator workstation software, controller 
software, the custom application programming language, Building Controllers, Custom 
Application Controllers, and Application Specific Controllers.  All other products specified 
herein (e.g., sensors, valves, dampers, and actuators) need not be manufactured by the 
above manufacturers. 

1.04 QUALITY ASSURANCE 

A. Contractor/Manufacturer Qualifications 

1. The Installer shall have an established working relationship with the Control System 
Manufacturer. 

2. The Installer shall have successfully completed Control System Manufacturer's classes on 
the control system.  The Installer shall present for review the certification of completed 
training, including the hours of instruction and course outlines upon request. 



 2100987 Vacaville Annex HVAC and Roofing Replacement 
 

07/28/2022 DIGITAL CONTROL SYSTEM AND EQUIPMENT (DELTA) 
ADDENDUM #1 23 09 23 - 2 
 

3. All products used in this installation shall be new, currently under manufacture, and shall 
be applied in standard off the shelf products.  This installation shall not be used as a test 
site for any new products unless explicitly approved by the Engineer in writing.  Spare 
parts shall be available for at least 5 years after completion of this contract. 

1.05 CODES AND STANDARDS 

A. All work, materials, and equipment shall comply with the rules and regulations of all codes and 
ordinances of the local, state, and federal authorities.  Such codes, when more restrictive, shall 
take precedence over these plans and specifications.  As a minimum, the installation shall 
comply with the current editions in effect 30 days prior to receipt of bids of the following codes: 

1. National Electric Code (NEC) 

2. Uniform Building Code (UBC) 

a. Section 710.5, Wiring in Plenums 

b. Section 1106 Refrigeration Machinery Rooms 

c. Section 1107, Refrigeration Machinery Room Ventilation 

d. Section 1108, Refrigeration Machinery Room Equipment and Controls 

e. Section 1120, Detection and Alarm Systems 

3. Uniform Mechanical Code (UMC) 

4. ASHRAE 135-1995 

5. FCC Regulation, Part 15- Governing Frequency Electromagnetic Interference 

6. Underwriters Laboratories UL916 

1.06 SYSTEM PERFORMANCE 

A. Performance Standards.  The system shall conform to the following: 

1. Graphic Display.  The system shall display a graphic with 20 dynamic points/objects with 
all current data within 10 seconds. 

2. Graphic Refresh.  The system shall update a graphic with 20 dynamic points/objects with 
all current data within 8 seconds 

3. Object Command.  The maximum time between the command of a binary object by the 
operator and the reaction by the device shall be less than 2 seconds.  Analog objects 
should start to adjust within 2 seconds 

4. Object Scan.  All changes of state and change of analog values will be transmitted over 
the high-speed Ethernet network such that any data used or displayed at a controller or 
workstation will have been current within the previous 2 seconds 

5. Alarm Response Time.  The maximum time from when an object goes into alarm to when 
it is annunciated at the workstation shall not exceed 45 seconds 

6. Program Execution Frequency.  Custom and standard applications shall be capable of 
running as often as once every 1 second.  The Contractor shall be responsible for 
selecting execution times consistent with the mechanical process under control 

7. Performance.  Programmable controllers shall be able to execute DDC PID control loops 
at a frequency of at least once per second.  The controller shall scan and update the 
process value and output generated by this calculation at this same frequency 

8. Multiple Alarm Annunciations.  All workstations on the network must receive alarms within 
5 seconds of each other 

9. Reporting Accuracy.  The system shall report all values with an end-to-end accuracy as 
listed or better than those listed in Table 1 

10. Stability of Control.  Control loops shall maintain measured variable at setpoint within the 
tolerances listed in Table 2 

1.07 TABLE 1: REPORTING ACCURACY 
          

MEASURED VARIABLE REPORTED ACCURACY 
SPACE TEMPERATURE ±0.5ºC [±1ºF] 
DUCTED AIR ±0.5ºC [±1ºF] 
OUTSIDE AIR ±1.0ºC [±2ºF] 
DEWPOINT ±1.5ºC [±3ºF] 



 2100987 Vacaville Annex HVAC and Roofing Replacement 
 

07/28/2022 DIGITAL CONTROL SYSTEM AND EQUIPMENT (DELTA) 
ADDENDUM #1 23 09 23 - 3 
 

WATER TEMPERATURE ±0.5ºC [±1ºF] 
DELTA-T ±0.15ºC[±0.25ºF] 
RELATIVE HUMIDITY ±5% RH 
WATER FLOW ±5% OF FULL SCALE 
AIRFLOW (TERMINAL) ±10% OF FULL SCALE (SEE NOTE 1) 
AIRFLOW (MEASURING STATIONS) ±5% OF FULL SCALE 
AIR PRESSURE (DUCTS) ±25 PA [±0.1 "W.G.] 
AIR PRESSURE (SPACE) ±3 PA [±0.01 "W.G.] 
WATER PRESSURE  ±2% OF FULL SCALE (SEE NOTE 2) 
ELECTRICAL 5% OF READING (SEE NOTE 3) (A, V, W, 

POWER FACTOR) 
CARBON MONOXIDE (CO) ±5% OF READING 
CARBON DIOXIDE (CO2) ±50 PPM 
  
NOTE 1:  10%-100% OF SCALE  
NOTE 2: FOR BOTH ABSOLUTE AND 
DIFFERENTIAL PRESSURE 

 

NOTE 3:  NOT INCLUDING UTILITY-SUPPLIED 
METERS 

 

 

1.08 TABLE 2: CONTROL STABILITY AND ACCURACY 
     

CONTROLLED VARIABLE CONTROL ACCURACY RANGE OF MEDIUM 
AIR PRESSURE ±50 PA [±0.2" W.G.] 

±3 PA [±0.01" W.G.] 
0-1.5 KPA [0-6" W.G.] 
-25 TO 25 PA [-0.1 TO 0.1" 
W.G.] 

AIRFLOW ±100 CFM  
TEMPERATURE ±0.5ºC [±1.0ºF]  
HUMIDITY ±5% RH  
FLUID PRESSURE ±10 KPA  [±1.5 PSI] 

±250 PA [±1.0" W.G.] 
0-1 KPA [1-150 PSI] 
0-12.5 KPA [0-50"W.G.] 

 

1.09 SUBMITTALS 

A. Product Data and Shop Drawings: Contractor shall provide shop drawings or other submittals 
on all hardware, software, and installation to be provided. No work may begin on any segment 
of this project until submittals have been reviewed and approved for conformity with the design 
intent. When manufacturer's cut sheets apply to a product series rather than a specific product, 
the data specifically applicable to the project shall be highlighted or clearly indicated by other 
means.  Each submitted piece of literature and drawings shall clearly reference the 
specification and/or drawing that the submittal is to cover.  General catalogs shall not be 
accepted as cut sheets to fulfill submittal requirements.  Submittals shall be provided within 12 
weeks of contract award.  Submittals shall include: 

1. Direct Digital Control System Hardware: 

a. A complete bill of materials of equipment to be used shall be listed indicating quantity, 
manufacturer, model number, and other relevant technical data. 

b. Manufacturer's description and technical data, such as performance curves, product 
specification sheets, and installation/maintenance instructions for the items listed 
below and other relevant items not listed below: 

1) Direct Digital Controller (controller panels) 

2) Transducers/Transmitters 

3) Sensors (including accuracy data) 

4) Actuators 

5) Valves 

6) Relays/Switches 
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7) Control Panels 

8) Power Supply 

9) Batteries 

10) Operator Interface Equipment 

11) Wiring 

12) Wiring diagrams and layouts for each control panel.  Show all termination 
numbers 

13) Schematic diagrams for all field sensors and controllers. Provide floor plans of 
all sensor locations and control hardware 

2. Central System Hardware and Software 

a. A complete bill of material of equipment used indicating quantity, manufacturer, 
model number, and other relevant technical data. 

b. Manufacturer's description and technical data, such as product specification sheets 
and installation/maintenance instructions for the items listed below and other relevant 
items not listed below: 

1) Central Processing Unit 

2) Monitors 

3) Keyboard 

4) Power Supply 

5) Interface Equipment Between CPU and Control Panels 

6) Operating System Software 

7) Operator Interface Software 

8) Color Graphic Software 

9) Third-party Software 

10) A schematic diagram for all control wiring, communication wiring and power 
wiring shall be provided.  Provide a schematic drawing of the central system 
installation.  Label all cables and ports with computer manufacturers’ model 
numbers, function and data link protocol(s).  Show all interface wiring to the 
control system 

11) Provide detailed system architecture of wiring between central control unit, 
operator workstation(s), routers, gateways and all control panels 

12) A list of the color graphic screens shall be provided.  For each screen, provide a 
conceptual layout of pictures and data, and show or explain which other screens 
can be directly accessed 

3. Controlled Systems: 

a. A schematic diagram of each controlled system.  The schematics shall have all 
control points/objects labeled and with point/object names shown or listed.  The 
schematics shall graphically show the location of all control elements in the system 

b. A schematic wiring diagram for each controlled system.  Each schematic shall have 
all elements labeled.  Where a control element is the same as that shown on the 
control system schematic, it shall be labeled with the same name.  All terminals shall 
be labeled 

c. An instrumentation list for each controlled system.  Each element of the controlled 
system shall be listed in table format.  The table shall show element name, type of 
device, manufacturer, model number, and product data sheet number 

d. A mounting, wiring, and routing plan view drawing.  The drawing shall be done in ¼" 
scale.  The design shall take into account HVAC, electrical and other systems’ design 
and elevation requirements.  The drawing shall show the specific location of all 
concrete pads and bases and any special wall bracing for panels to accommodate 
this work 

e. A complete description of the operation of the control system, including sequences of 
operation.  The description shall include and reference a schematic diagram of the 
controlled system 
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f. A point/object list for each system controller including both inputs and outputs (I/O), 
point/object number, the controlled device associated with the I/O point/object, and 
the location of the I/O device.  Software flag points/objects, alarm points/objects, etc 

4. Quantities of items submitted shall be reviewed, but are the responsibility of the 
Contractor 

5. A description of the proposed process along with all report formats and checklists to be 
used in Part 3: “Control System Demonstration and Acceptance.” 

6. A BACnet Protocol Implementation Conformance Statement (PICS) for each type of 
controller and operator interface included in the submittal. PICS to include for each 
product, as a minimum, a list of BACnet functional groups supported, BACnet services 
supported, BACnet data link options available and BACnet objects provided 

B. Project Record Documents: Upon completion of installation, submit three copies of record (as-
built) documents.  The documents shall be submitted for approval prior to final completion and 
shall include: 

1. Project Record Drawings.  These shall be as-built versions of the submittal shop drawings.  
One set of magnetic media including DXF drawing files also shall be provided 

2. Testing and Commissioning Reports and Checklists.  Completed versions of all reports 
and checklists, used to meet the requirements of Part 3: “Control System Demonstration 
and Acceptance.” 

3. Certification of the pressure test required in Part 3: “Control Air Tubing.” 

4. Operation and Maintenance (O & M) Manual.  This shall include as-built versions of the 
submittal product data.  In addition to the information required for submittals, the O & M 
manual shall include: 

a. Operators Manual with procedures for operating the control systems, including 
logging on/off, alarm handling, producing point/object reports, trending data, 
overriding computer control, and changing setpoints and other variables 

b. One set of Programming Manuals with a description of the programming language 
(including syntax), statement descriptions (including algorithms and calculations 
used), point/object database creation and modification, program creation and 
modification, and use of the editor 

c. A list of recommended spare parts with part numbers and suppliers 

d. Licenses, guarantee, and warranty documents for all equipment and systems 

e. Recommended preventive maintenance procedures for all system components, 
including a schedule of tasks (inspection, cleaning, calibration, etc.), time between 
tasks, and task descriptions 

C. Manuals: The Contractor shall provide manuals for all equipment provided. 

1.10 WARRANTY 

A. Warrant all work as follows: 

1. Labor and materials for the control system specified shall be warranted free from defects 
for a period of 12 months after final completion and acceptance.  Control system failures 
during the warranty period shall be adjusted, repaired, or replaced at no additional cost or 
reduction in service to the Owner.  The Contractor shall respond to the Owner's request 
for warranty service within 24 hours during normal business hours. 

2. All work shall have a single warranty date, even when the Owner has received beneficial 
use due to an early system start-up.  If the work specified is split into multiple contracts or 
a multi-phase contract, then each contract or phase shall have a separate warranty start 
date and period 

3. Operator workstation software, project-specific software, graphic software, database 
software, and firmware updates which resolve known software deficiencies as identified by 
the Contractor shall be provided at no charge during the warranty period.  Any upgrades 
or functional enhancements associated with the above mentioned items also can be 
provided during the warranty period for an additional charge to the Owner by purchasing 
an in-warranty service agreement from the Contractor.  Written authorization by the Owner 
must, however, be granted prior to the installation of any of the above mentioned items. 
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4. Exception:  The Contractor shall not be required to warrant reused devices, except for 
those that have been rebuilt and/or repaired.  The Contractor shall warrant all installation 
labor and materials, however, and shall demonstrate that all reused devices are in 
operable condition at the time of Engineer’s acceptance. 

1.11 OWNERSHIP OF PROPRIETARY MATERIAL 

A. All project-developed software and documentation shall become the property of the Owner.  
These include, but are not limited to: 

1. Project graphic images 

2. Record drawings 

3. Project database 

4. Project-specific application programming code 

5. All documentation 

PART 2: PRODUCTS 

2.01 SECTION INCLUDES 

A. Materials 

B. Communication 

C. Operator Workstation 

D. Controller Software 

E. Building Controllers 

F. Advanced Application Controllers 

G. Application Specific Controllers 

H. Input/ Output Interface 

I. Power Supplies and Line Filtering 

J. Auxiliary Control Devices 

K. Wiring and Raceways 

L. Fiber Optic Cable System 

2.02 MATERIALS 

A. All products used in this project installation shall be new, currently under manufacture, and 
shall be applied in similar installations for a minimum of two years.  This installation shall not be 
used as a test site for any new products unless explicitly approved by the Owner’s 
Representative in writing.  Spare parts shall be available for at least five years after completion 
of this contract. 

2.03 COMMUNICATION 

A. All control products provided for this project shall comprise a BACnet internetwork.  
Communication involving control components (i.e., all types of controllers and Operator 
Workstations) shall conform to ANSI/ASHRAE Standard 135-2001, BACnet. 

B. Each BACnet device shall operate on the BACnet Data Link/Physical layer protocol specified 
for that device as defined in this section. 

C. The Contractor shall provide all communication media, connectors, repeaters, bridges, hubs, 
switches, and routers necessary for the internetwork. 

D. All controllers shall have a communication port for connections with the Operator Workstations 
using the BACnet Data Link/ Physical layer protocol. 

E. Communication services over the internetwork shall result in operator interface and value 
passing that is transparent to the internetwork architecture as follows: 

1. Connection of an Operator Workstation device to any one controller on the internetwork 
will allow the operator to interface with all other controllers as if that interface were directly 
connected to the other controllers. Data, status information, reports, system software, 
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custom programs, etc., for all controllers shall be available for viewing and editing from 
any one controller on the internetwork. 

2. All database values (e.g., objects, software variables, custom program variables) of any 
one controller shall be readable by any other controller on the internetwork.  This value 
passing shall be automatically performed by a controller when a reference to an object 
name not located in that controller is entered into the controller's database.  An 
operator/installer shall not be required to set up any communication services to perform 
internetwork value passing. 

F. The time clocks in all controllers shall be automatically synchronized daily. An operator change 
to the time clock in any controller shall be automatically broadcast to all controllers on the 
network. 

2.04 OPERATOR WORKSTATION. NOT NEEDED, INTERFACE WITH EXISTING PC-BASED 
SYSTEM. 

A. System Graphics.  The existing operator workstation software shall be expanded to include new 
graphics to match the remodeled systems. 

2.05 CONTROLLER SOFTWARE 

A. Furnish the following applications software for building and energy management.  All software 
applications shall reside and operate in the system controllers.  Editing of applications shall 
occur at the operator workstation 

B. System Security 

1. User access shall be secured using individual security passwords and user names. 

2. Passwords shall restrict the user to the objects, applications, and system functions as 
assigned by the system manager. 

3. User Log On/Log Off attempts shall be recorded. 

C. Scheduling.  Provide the capability to schedule each object or group of objects in the system.  
Each schedule shall consist of the following: 

1. Weekly Schedule.  Provide separate schedules for each day of the week.  Each of these 
schedules should include the capability for start, stop and optimal start.  Each schedule 
may consist of up to 10 events.  When a group of objects are scheduled together, provide 
the capability to adjust the start and stop times for each member. 

2. Holiday Schedules.  Provide the capability for the operator to define up to 99 special or 
holiday schedules.  These schedules may be placed on the scheduling calendar and will 
be repeated each year.  The operator shall be able to define the length of each holiday 
period. 

2.06 BUILDING CONTROLLERS 

A. General.  Provide an adequate number of Building Controllers to achieve the performance 
specified in the Part 1 Article on “System Performance.”  Each of these panels shall meet the 
following requirements. 

1. The Energy Management and Control System shall be comprised of one or more 
independent, standalone, microprocessor-based Building Controllers to manage the global 
strategies described in the System Software section. 

2. The Building Controller shall have sufficient memory to support its operating system, 
database, and programming requirements. 

3. Data shall be shared between networked Building Controllers. 

4. The operating system of the Building Controller shall manage the input and output 
communication signals to allow distributed controllers to share real and virtual object 
information and allow central monitoring and alarms. 

5. Controllers that perform scheduling shall have a real-time clock. 

6. The Building Controller shall communicate with other BACnet objects on the internetwork 
using the Read (Execute and Initiate) and Write (Execute and Initiate) Property services 
as defined in ASHRAE Standard 135-2020. 
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7. BACnet Functional Groups.  The Building Controller shall support the following BACnet 
functional groups: Clock, Event Initiation, COV Event Response, Files, Device 
Communication and Time Master. 

B. Communication 

1. Each Building Controller shall support BACnet™ over Ethernet and BACnet™ over IP.  
The Building Controller shall be connected to the BACnet network using the ISO 8802-3 
(Ethernet) Data L/ Physical layer protocol. 

2. Each Building Controller with a communications card shall perform BACnet routing if 
connected to a network of Custom Application and Application Specific Controllers. 

3. The Building Controller secondary communication network shall support BACnet MS/TP. 

C. Environment.  Controller hardware shall be suitable for the anticipated ambient conditions. 

1. Controllers used outdoors and/or in wet ambient conditions shall be mounted within 
waterproof enclosures and shall be rated for operation at 0°C to 40°C [32°F to 100°F] and 
10 to 90% RH. 

2. Controllers used in conditioned space shall be mounted in dust-proof enclosures and shall 
be rated for operation at 0°C to 50°C [32°F to 120°F]. 

D. Building Controllers shall be fully peer to peer. 

E. Serviceability.  Provide diagnostic LEDs for power, communication, and processor.  All wiring 
connections shall be made to field- removable, modular terminal strips. 

F. Immunity to power and noise.  Controller shall be able to operate at 90% to 110% of nominal 
voltage rating and shall perform an orderly shutdown below 80% nominal voltage. The Building 
Controller shall maintain all database information including BIOS and programming information 
in the event of a power loss for at least 72 hours. Operation shall be protected against electrical 
noise of 5 to 120 Hz and from keyed radios up to 5 W at 1 m [3 ft]. 

G. Inputs/Outputs. 

1. Inputs.  Controller input/output board shall support dry contact, 0-5 VDC and 0-10 VDC- 
voltage, 4-20 mA- current and thermistor-resistive signal types (10K ohm) on an individual 
basis for connecting any status or sensing device. 

2. Outputs. Output supported shall be 0-10 VDC, 24 VAC triac, 24 VAC dry contact. All 
HOA’s shall be supervised. 

3. Diagnostics.  Controller input/output board shall have red LEDs providing input status 
indication. 

4. Building Controller shall have the capability to create, delete and support the following 
BACnet Objects: 

a. ANALOG INPUT, ANALOG OUTPUT AND ANALOG VALUE: These objects shall 
have the following writeable properties: Object Name; Object Value; Description; 
COV Increment; Out of Service and Units.  In addition, these objects shall support the 
properties: Device type; Reliability; Min./Max. Values; Update Interval and Resolution. 

b. BINARY INPUT, BINARY OUTPUT AND BINARY VALUE: These objects shall have 
the following writeable properties: Object Name; Object Value; Description; Polarity; 
Default Value; Min On/Off and Out of Service.  In addition, these objects shall support 
the properties: Device Type; Reliability; Active/Inactive Texts; Update Interval; 
Resolution; Change-of-State Time; Count Times and Time Reset. 

c. CALENDAR:  This object shall have the following writeable properties: Object Name; 
Object Value; Description; and Date List. 

d. DEVICE: This object shall have the following writeable properties: Object Name; 
Description; Location; and UTC Offset. 

e. EVENT ENROLMENT: This object shall have the following writeable properties: 
Object Name; Object Value; Description; Out-of-Service; Event & Notify Types; 
Parameters; Property Ref; Enable; and Notification Class. 

f. FILE: This object shall have the following writeable properties: Object Name; 
Description; File Type; and File Access. 
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g. LOOP (PID): This object shall have the following writeable properties: Object Name; 
Object Value; Description; Polarity; Output and Input Refs.; Input Value & Units; 
Setpoint  Value; PID Values; Bias; Write Priority and COV Increment. In addition, this 
object shall support the properties: Reliablity; Update Interval; Proportional Constant 
& Units; Derviative Constant & Units. 

h. NOTIFICATION CLASS: This object shall have the following writeable properties: 
Object Name; Object Value; Description; Priority and Ack Required. 

i. PROGRAM: This object shall have the following writeable properties: Object Name; 
Object Value and Description. In addition, this object shall support the property 
Reliability. 

j. SCHEDULE: This object shall have the following writeable properties: Object Name; 
Object Value and Description; Effective period; Schedule; Exception; Controlled 
Properties and Write Properties. 

k. TREND LOG: This object shall have the following writeable properties: Object Name; 
Description; Log Enable; Start/stop Times; Log Device Object Property; Log Interval; 
Stop When Full; Buffer Size; and Record Count. 

2.07 ADVANCED APPLICATION CONTROLLERS 

A. General.  Provide an adequate number of Programmable Application Controllers to achieve the 
performance specified in the Part 1 Article on “System Performance.”  Each of these panels 
shall meet the following requirements. 

1. The Advanced Application Controller shall have sufficient memory to support its operating 
system, database, and programming requirements. 

2. Advanced Application Controllers shall be fully peer to peer. 

3. The operating system of the Controller shall manage the input and output communication 
signals to allow distributed controllers to share real and virtual object information, and 
allow central monitoring and alarms. 

4. Both firmware and controller database shall be loadable over the network. 

B. Communication. 

1. Each Advanced Application Controller shall reside on a BACnet network using the MS/TP 
or Ethernet Data Link/ Physical layer protocol. 

2. The controller shall provide a service communication port using BACnet Data Link/ 
Physical layer protocol for connection to portable operators’ workstation and allow access 
to the entire network. 

C. Environment.  Controller hardware shall be suitable for the anticipated ambient conditions. 

1. Controllers used outdoors and/or in wet ambient conditions shall be mounted within 
waterproof enclosures, and shall be rated for operation at 0°C to 40°C [32°F to 100°F]. 

2. Controllers used in conditioned space shall be mounted in dust-proof enclosures, and 
shall be rated for operation at 0°C to 50°C [32°F to 120°F]. 

D. Serviceability.  Provide diagnostic LEDs for power, communication, and processor.  All wiring 
connections shall be made to field-removable, modular terminal strips — or to a termination 
card connected by a ribbon cable. 

E. Memory.  The Advanced Application Controller shall be non-volatile FLASH memory. 

F. Immunity to power and noise.  Controller shall be able to operate at 90% to 110% of nominal 
voltage rating and shall perform an orderly shutdown below 80% nominal voltage.  Operation 
shall be protected against electrical noise of 5 to120 Hz and from keyed radios up to 5 W at 1 
m [3 ft]. 

2.08 APPLICATION SPECIFIC CONTROLLERS 

A. General.  Application Specific Controllers (ASCs) are microprocessor-based DDC controllers 
which through hardware or firmware design are able to control a wide variety of equipment.  
They are fully user-programmable, and are not restricted to any one type of equipment. 

1. Each ASC shall be capable of standalone operation and shall continue to provide control 
functions without being connected to the network 
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2. Each ASC will contain sufficient I/O capacity to control the target system. 

3. Both firmware and controller database shall be loadable over the network 

4. Application Specific Controllers shall be fully peer to peer 

5. ASC’s shall come with an integrated housing to allow for easy mounting and protection of 
the circuit board. Only wiring terminals shall be exposed. 

B. Communication 

1. The controller shall reside on a BACnet network using the MS/TP Data Link/ Physical 
layer protocol. 

2. Each controller shall have a BACnet Data Link/ Physical layer compatible connection for a 
laptop computer or a portable operator's tool.  This connection shall be extended to a 
space temperature sensor port where shown and allow access to the entire network. 

3. Each controller shall have a secondary sub network for communicating sensors or I/O 
expansion modules 

C. Environment.  The hardware shall be suitable for the anticipated ambient conditions. 

1. Controllers used outdoors and/or in wet ambient conditions shall be mounted within 
waterproof enclosures, and shall be rated for operation at -40°C to 65°C [-40°F to 150°F] 
and/or suitably installed in a heated or fan cooled enclosure 

2. Controllers used in conditioned space shall be mounted in dust-proof enclosures and shall 
be rated for operation at 0°C to 50°C [32°F to 120°F]. 

D. Serviceability.  Provide diagnostic LEDs for power, communication, and processor.  All wiring 
connections shall be made to field-removable, modular terminal strips. 

E. Memory.  The Application Specific Controller shall use non-volatile memory and maintain all 
BIOS and programming information in the event of a power loss. 

F. Immunity to power and noise.  ASC shall be able to operate at 90% to 110% of nominal voltage 
rating and shall perform an orderly shutdown below 80%.  Operation shall be protected against 
electrical noise of 5-120 Hz and from keyed radios up to 5 W at 1 m [3 ft]. 

G. Transformer.  Power supply for the ASC must be rated at minimum of 125% of ASC power 
consumption and shall be fused or current limiting type. 

H. Input/Output.  ASC shall support as a minimum, directly connected, a combination of analog 
outputs and binary outputs and universal software selectable analog or digital inputs. ASC 
inputs shall support 0-5 VDC-voltage, 4-20mA-current, thermistor-resistance and dry contacts.  
ASC outputs shall support 0-10 VDC-voltage, digital triac rated at 0.5 amps at 24 VAC 

2.09 AUXILIARY CONTROL DEVICES 

A. Existing auxiliary control devices, wiring, and panels may be utilized when possible. 

B. Motorized control dampers, unless otherwise specified else-where, shall be furnished by the 
controls contractor. 

C. Electric damper/valve actuators. 

1. The actuator shall have electronic overload or digital rotation sensing circuitry to prevent 
damage to the actuator throughout the rotation of the actuator. 

2. Where shown, for power-failure/safety applications, an internal mechanical, spring-return 
mechanism shall be built into the actuator housing. 

3. All non-spring-return actuators shall have an external manual gear release to allow 
manual positioning of the damper when the actuator is not powered.  Spring-return 
actuators with more than 7 N·m [60 in-lb] torque capacity shall have a manual crank for 
this purpose. 

D. Control valves. 

1. Control valves shall be two-way or three-way type for two-position or modulating service 
as shown. 

2. Water Valves: 
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a. Body and trim style and materials shall be per manufacturer's recommendations for 
design condi-tions and service shown, with equal percentage ports for modu-lating 
service. 

3. Steam Valves: 

a. Body and trim materials shall be per manufac-turer's recommendations for design 
conditions and service.  Linear ports for modulating service. 

E. Binary Temperature Devices 

1. Low-limit thermostats.  Low-limit thermostats shall be vapor pressure type with an element 
6 m [20 ft] minimum length.  Element shall respond to the lowest temperature sensed by 
any 30 cm [ 1 ft] section.  The low-limit thermostat shall be manual reset only and be 
supplied as DPST. 

F. Temperature sensors. 

1. Temperature sensors shall be thermistors. 

2. Space sensors shall be equipped with the following: 

a. programmable buttons for setpoint adjustment and override 

b. 3-value, 96-segment LCD display 

3. Provide matched temperature sensors for differential temperature measurement. 

G. Humidity sensors. 

1. Duct and room sensors shall have a sensing range of 0% to 100%. 

2. Outdoor air humidity sensors shall have a sensing range of 20% to 95% RH.  They shall 
be suitable for ambient conditions of -40°C to 75°C [-40°F to 170°F]. 

3. Humidity sensor's drift shall not exceed 3% of full scale per year. 

H. Flow switches. 

1. Flow-proving switches shall be either paddle or differential pressure type 

I. Local control panels 

1. All indoor control cabinets shall be fully enclosed NEMA 1 construction with [hinged door], 
and removable sub-panels. 

2. Interconnections between internal and face-mounted devices pre-wired with color-coded 
stranded conductors neatly installed in plastic troughs and/or tie-wrapped.  Terminals for 
field connections shall be UL Listed for 600 volt service, individually identified per 
control/interlock drawings, with adequate clearance for field wiring.  Control terminations 
for field connection shall be individually identified per control drawings 

2.10 WIRING AND RACEWAYS 

A. General:  Provide copper wiring, plenum cable, and raceways in accordance to local code. 

B. Existing wiring and raceways may be reused where possible. 

PART 3: EXECUTION 

3.01 SECTION INCLUDES 

A. Examination 

B. Protection 

C. Coordination 

D. General Workmanship 

E. Field Quality Control 

F. Existing Equipment 

G. Wiring 

H. Communication Wiring 

I. Fiber Optic Cable 

J. Control Air Tubing 

K. Installation of Sensors 
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L. Flow Switch Installation 

M. Actuators 

N. Warning Labels 

O. Identification of Hardware and Wiring 

P. Controllers 

Q. Programming 

R. Control System Checkout and Testing 

S. Control System Demonstration and Acceptance 

T. Cleaning 

3.02 EXAMINATION 

A. The project plans shall be thoroughly examined for control device and equipment locations.  
Any discrepancies, conflicts, or omissions shall be reported to the Architect/Engineer for 
resolution before rough-in work is started 

B. The Contractor shall inspect the site to verify that equipment may be installed as shown.  Any 
discrepancies, conflicts, or omissions shall be reported to the Engineer for resolution before 
rough-in work is started 

C. The Contractor shall examine the drawings and specifications for other parts of the work.  If 
head room or space conditions appear inadequate — or if any discrepancies occur between the 
plans and the Contractor’s work, and the plans and the work of others — the Contractor shall 
report these discrepancies to the Engineer and shall obtain written instructions for any changes 
necessary to accommodate the Contractor’s work with the work of others.  Any changes in the 
work covered by this specification made necessary by the failure or neglect of the Contractor to 
report such discrepancies shall be made by — and at the expense of — this Contractor. 

3.03 PROTECTION 

A. The Contractor shall protect all work and material from damage by its work or employees, and 
shall be liable for all damage thus caused 

B. The Contractor shall be responsible for its work and equipment until finally inspected, tested, 
and accepted.  The Contractor shall protect any material that is not immediately installed.  The 
Contractor shall close all open ends of work with temporary covers or plugs during storage and 
construction to prevent entry of foreign objects 

3.04 COORDINATION 

A. Site 

1. Where the mechanical work will be installed in close proximity to, or will interfere with work 
of other trades, the Contractor shall assist in working out space condi-tions to make a 
satisfac-tory adjustment.  If the Contractor installs its work before coordinating with other 
trades, so as to cause any inter-ference with work of other trades. 

2. Coordinate and schedule work with all other work in the same area, or with work which is 
dependent upon other work, to facilitate mutual progress. 

3.05 GENERAL WORKMANSHIP 

A. Install equipment, piping, and wiring/raceway parallel to building lines (i.e., horizontal, vertical, 
and parallel to walls) wherever possible. 

B. Provide sufficient slack and flexible connections to allow for vibration of piping and equipment 

C. Install all equipment in readily accessible locations as defined by Chapter 1, Article 100, Part A 
of the National Electrical Code (NEC). 

D. All wiring shall be verified for its integrity to ensure continuity and freedom from shorts and 
grounds 
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E. All equipment, installation, and wiring shall comply with acceptable industry specifications and 
standards for performance, reliability, and compatibility and be executed in strict adherence to 
local codes and standard practices. 

3.06 FIELD QUALITY CONTROL 

A. All work, materials, and equipment shall comply with the rules and regulations of applicable 
local, state, and federal codes and ordinances as identified in Part 1 of this specification 

B. Contractor shall continually monitor the field installation for code compliance and quality of 
workmanship 

C. Contractor shall have work inspected by local and/or state/provincial authorities having 
jurisdiction over the work 

3.07 EXISTING EQUIPMENT 

A. Wiring:  The contractor may reuse any abandoned wires.  The integrity of the wire and its 
proper application to the installation is the responsibility of the Contractor.  The wire shall be 
properly identified and tested as per this specification.  Unused or redundant wiring must be 
properly identified as such. 

B. Local Control Panels:  The Contractor may reuse any existing local control panel to locate new 
equipment.  All redundant equipment within these panels must be removed.  Panel face cover 
must be patched to fill all holes caused by removal of unused equipment, or replaced with new, 
Existing panels become the property of the Contractor. 

C. Unless otherwise directed, the Contractor is not responsible for the repairs or replacement of 
existing energy equipment and systems, valves, dampers, or actuators.  Should the Contractor 
find existing equipment which requires maintenance, the Owner is to be notified immediately. 

D. Temperature Sensor Wells: The Contractor may reuse any existing wells in piping for 
temperature sensors.  These wells shall be modified as required for proper fit of new sensors 

E. Room Thermostats: Shall be removed and become the property of the Owner, unless otherwise 
noted 

F. Electronic Sensors and Transmitters:  Unless specifically noted otherwise Shall be removed 
and become the property of the Owner, unless otherwise noted 

3.08 WIRING 

A. All control and interlock wiring shall comply with national and local electrical codes. 

B. All low-voltage wiring shall meet NEC Class 2 requirements.  (Low-voltage power circuits shall 
be sub-fused when required to meet Class 2 current-limit.) 

3.09 ACTUATORS 

A. Mount and link control damper actuators per manufacturer's instructions. 

1. To compress seals when spring-return actuators are used on normally closed dampers, 
power actuator to approximately 5° open position, manually close the damper, and then 
tighten the linkage 

2. Check operation of damper/actuator combination to confirm that actuator modulates 
damper smoothly throughout stroke to both open and closed positions. 

3. Provide all mounting hardware and linkages for actuator installation. 

B. Electric/Electronic 

1. Dampers:  Actuators shall be direct-mounted on damper shaft or jackshaft unless shown 
as a linkage installation.  For low-leakage dampers with seals, the actuator shall be 
mounted with a minimum 5° available for tightening the damper seals.  Actuators shall be 
mounted following manufacturer's recommendations 

2. Valves:  Valves controlled as part of this project will be provided by EMCS contractor for 
installation by others. 
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3.10 IDENTIFICATION OF HARDWARE AND WIRING 

A. All wiring and cabling, including that within factory-fabricated panels, shall be labeled at each 
end within 5 cm [2"] of termination with the DDC address or termination number. 

B. Permanently label or code each point/object of field terminal strips to show the instrument or 
item served. 

C. Identify control panels with minimum 1 cm [½”] letters on laminated plastic nameplates. 

D. Identify all other control components with permanent labels.  All plug-in components shall be 
labeled such that removal of the component does not remove the label. 

E. Identify room sensors relating to terminal box or valves with nameplates. 

3.11 CONTROLLERS 

A. Building Controllers and Advanced Application Controllers shall be selected to provide a 
minimum of 15% spare I/O point/object capacity for each point/object type found at each 
loca-tion.  If input /objects are not universal, 15% of each type is required.  If outputs are not 
universal, 15% of each type is required.  A minimum of one spare is required for each type of 
point/object used. 

1. Future use of spare capacity shall require providing the field device, field wiring, 
point/object database definition, and custom software.  No additional controller boards or 
point/object modules shall be required to implement use of these spare points 

3.12 PROGRAMMING 

A. Provide sufficient internal memory for the specified sequences of operation and trend logging.  
There shall be a minimum of 25% of available memory free for future use. 

B. Point/object Naming:  System point/object names shall be modular in design, allowing easy 
operator interface without the use of a written point/object index.  Use the following naming 
convention: 

C. Software Programming 

1. Provide programming for the system and adhere to the sequences of operation provided.  
The Contractor also shall provide all other system programming necessary for the 
operation of the system, but not specified in this document.  Imbed into the control 
program sufficient comment statements to clearly describe each section of the program.  
The comment statements shall reflect the language used in the sequences of operation.  
Use the appropriate technique based on the following programming types: 

a. Text-based: 

1) must provide actions for all possible situations 

2) must be modular and structured 

3) must be commented 

4) Parameter-based 

(a) must provide actions for all possible situations 

(b) must be documented 

D. Operator Interface 

1. Standard Graphics.  Provide graphics for all mechanical systems and floor plans of the 
building.  This includes each chilled water system, hot water system, chiller, boiler, air 
handler, and all terminal equipment.  Point/object information on the graphic displays shall 
dynamically update.  Show on each graphic all input and output points/objects for the 
system.  Also show relevant calculated points/objects such as setpoints 

2. The Contractor shall provide all the labor necessary to install, initialize, start up, and 
troubleshoot all Operator Workstation software and their functions as described in this 
section.  This includes any operating system software, the Operator Workstation 
database, and any third-party software installation and integration required for successful 
operation of the operator interface 
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3.13 CONTROL SYSTEM CHECKOUT AND TESTING 

A. Start-up Testing:  All testing listed in this article shall be performed by the Contractor and shall 
make up part of the necessary verification of an operating control system.  This testing shall be 
completed before the Owner’s Representative is notified of the system demonstration. 

1. The Contractor shall furnish all labor and test apparatus required to calibrate and prepare 
for service of all instruments, controls, and accessory equipment furnished under this 
specification 

2. Verify that all control wiring is properly connected and free of all shorts and ground faults.  
Verify that terminations are tight 

3. Enable the control systems and verify calibration of all input devices individually.  Perform 
calibration procedures per manufacturers’ recommendations 

4. Verify that all binary output devices (relays, solenoid valves, two-position actuators and 
control valves, magnetic starters, etc.) operate properly and that the normal positions are 
correct 

5. Verify that all analog output devices (I/Ps, actuators, etc.) are functional, that start and 
span are correct, and that direction and normal positions are correct.  The Contractor shall 
check all control valves and automatic dampers to ensure proper action and closure.  The 
Contractor shall make any necessary adjustments to valve stem and damper blade travel 

6. Verify that the system operation adheres to the Sequences of Operation.  Simulate and 
observe all modes of operation by overriding and varying inputs and schedules.  Tune all 
DDC loops and optimum Start/Stop routines. 

7. Alarms and Interlocks 

a. Check each alarm separately by including an appropriate signal at a value that will 
trip the alarm 

b. Interlocks shall be tripped using field contacts to check the logic, as well as to ensure 
that the fail-safe condition for all actuators is in the proper direction. 

c. Interlock actions shall be tested by simulating alarm conditions to check the initiating 
value of the variable and interlock action 

3.14 CONTROL SYSTEM DEMONSTRATION AND ACCEPTANCE 

A. Demonstration 

1. Prior to acceptance, the control system shall undergo a series of performance tests to 
verify operation and compliance with this specification.  These tests shall occur after the 
Contractor has completed the installation, started up the system, and performed its own 
tests 

2. The tests described in this section are to be performed in addition to the tests that the 
Contractor performs as a necessary part of the installation, startup, and debugging 
process and as specified in the “Control System Checkout and Testing” Article in Part 3 of 
this specification. 

3. The demonstration process shall follow that approved in Part 1: “Submittals.”  The 
approved checklists and forms shall be completed for all systems as part of the 
demonstration 

4. The Contractor shall provide a person equipped with two-way communication and shall 
demonstrate actual field operation of each control and sensing point for all modes of 
operation including day, night, occupied, unoccupied, seasonal changeover, and power 
failure modes.  The purpose is to demonstrate the calibration, response, and action of 
every point/object and system.  Any test equipment required to prove the proper operation 
shall be provided by and operated by the Contractor. 

5. As each control input and output is checked, a log shall be completed showing the date, 
technician's initials, and any corrective action taken or needed. 

6. Demonstrate compliance with Part 1: “System Performance 

7. Demonstrate compliance with Sequences of Operation through all modes of operation 

8. Demonstrate complete operation of Operator Workstation 

9. Additionally, the following items shall be demonstrated: 



 2100987 Vacaville Annex HVAC and Roofing Replacement 
 

07/28/2022 DIGITAL CONTROL SYSTEM AND EQUIPMENT (DELTA) 
ADDENDUM #1 23 09 23 - 16 
 

a. DDC Loop Response.  The Contractor shall supply trend data output in a graphical 
form showing the step response of each DDC loop.  The test shall show the loop's 
response to a change in setpoint, which represents a change of actuator position of 
at least 25% of its full range.  The sampling rate of the trend shall be from 10 seconds 
to 3 minutes, depending on the speed of the loop.  The trend data shall show for each 
sample the setpoint, actuator position, and controlled variable values.  Any loop that 
yields unreasonably under-damped or over-damped control shall require further 
tuning by the Contractor. 

b. Demand limiting.  The Contractor shall supply a trend data output showing the action 
of the demand-limiting algorithm.  The data shall document the action on a minute-by-
minute basis over at least a 30-minute period.  Included in the trend shall be building 
kW, demand limiting setpoint, and the status of shed-able equipment outputs. 

c. Optimum Start/Stop.  The Contractor shall supply a trend data output showing the 
capability of the algorithm. 

d. Interface to the building fire alarm system if applicable 

e. Any tests that fail to demonstrate the operation of the system shall be repeated at a 
later date.  The Contractor shall be responsible for any necessary repairs or revisions 
to the hardware or software to successfully complete all tests. 

B. Acceptance 

1. All tests described in this specification shall have been performed to the satisfaction of 
both the Engineer and Owner prior to the acceptance of the control system as meeting the 
requirements of Completion.  Any tests that cannot be performed due to circumstances 
beyond the control of the Contractor may be exempt from the Completion requirements if 
stated as such in writing by the Engineer.  Such tests shall then be performed as part of 
the warranty. 

2. The system shall not be accepted until all forms and checklists completed as part of the 
demonstration are submitted and approved as required in Part 1: “Submittals.” 

3.15 CLEANING 

A. The Contractor shall clean up all debris resulting from its activities daily.  The Contractor shall 
remove all cartons, containers, crates, etc., under its control as soon as their contents have 
been removed.  Waste shall be collected and placed in a designated location. 

B. At the completion of work in any area, the Contractor shall clean all of its work, equipment, etc., 
keeping it free from dust, dirt, and debris, etc. 

C. At the completion of work, all equipment furnished under this section shall be checked for paint 
damage, and any factory-finished paint that has been damaged shall be repaired to match the 
adjacent areas.  Any cabinet or enclosure that has been deformed shall be replaced with new 
material and repainted to match the adjacent areas 

3.16  COMMISSIONING (ADDENDUM 1) 

A. See Specification 01 91 00 for additional requirements pertaining to the responsibilities 
of the DDC Controls Contractor for commissioning. 

END OF SECTION 
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SECTION 23 74 14 (ADDENDUM 1) 

PACKAGED OUTDOOR CENTRAL-STATION AIR HANDLING UNITS 

PART 1: GENERAL 

1.01 SECTION INCLUDES 

A. Rooftop HVAC Units (RTU) (Heat Pump with Auxillary Natural Gas Heating) 

1.02 REFERENCES 

A. AFBMA 9 - Load Ratings and Fatigue Life for Ball Bearings. 

B. AMCA 99—Standards Handbook 

C. AMCA 210—Laboratory Methods of Testing Fans for Rating Purposes 

D. AMCA 500—Test Methods for Louver, Dampers, and Shutters. 

E. AHRI 340/360  - Unitary Large Equipment 

F. NEMA MG1—Motors and Generators 

G. National Electrical Code. 

H. NFPA 70—National Fire Protection Agency. 

I. SMACNA—HVAC Duct Construction Standards—Metal and Flexible. 

J. UL 900—Test Performance of Air Filter Units. 

1.03 SUBMITTALS 

A. Shop Drawings: Indicate assembly, unit dimensions, weight loading, required clearances, 
construction details, field connection details, electrical characteristics and connection 
requirements. 

B. Product Data: 

1. Provide literature that indicates dimensions, weights, capacities, ratings, fan performance, 
and electrical characteristics and connection requirements. 

2. Provide computer generated fan curves with specified operating point clearly plotted. 

3. Manufacturer’s Installation Instructions. 

1.04 OPERATION AND MAINTENANCE DATA 

A. Maintenance Data: Provide instructions for installation, maintenance and service 

1.05 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing the Products specified in this section 
with minimum five years documented experience, who issues complete catalog data on total 
product. 

B. Startup must be done by trained personnel experienced with rooftop equipment. 

C. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters 
and remote controls are in place, bearings lubricated, and manufacturers’ installation 
instructions have been followed. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site. 

B. Accept products on site and inspect for damage. 

C. Store in clean dry place and protect from weather and construction traffic. Handle carefully to 
avoid damage to components, enclosures, and finish. 

PART 2: PRODUCTS 

2.01 MANUFACTURERS 

A. Basis of Design:  Daikin Applied 

1. No known equals  [Deducts for alternative equipment will be considered.] 
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2.02 GENERAL DESCRIPTION 

A. Daikin Applied Rebel Single zone Heating and Cooling Unit(s), model DPS. The Daikin Rebel 
DPS unit(s) utilize heat pump technology with hybrid heating (auxillary natural gas heating), 
variable speed ECM motors, and modulating variable speed inverter scroll compressor(s). 
Furnish as shown on plans. Unit performance and electrical characteristics shall be per the job 
schedule. 

B. Configuration: Fabricate as detailed on prints and drawings: 

1. Return plenum  / economizer section 

2. Filter section 

3. Cooling coil section 

4. Supply fan section 

5. Exhaust fan section 

6. Gas heating section. 

7. Condensing unit section 

C. The complete unit shall be cETLus listed. 

D. The unit shall be ASHRAE 90.1-2019 compliant and labeled. 

E. Each unit shall be specifically designed for outdoor rooftop application and include a 
weatherproof cabinet. Each unit shall be completely factory assembled and shipped in one 
piece.  Packaged units shall be shipped fully charged with R-410 Refrigerant and oil. 

F. The unit shall undergo a complete factory run test prior to shipment. The factory test shall 
include a refrigeration circuit run test, a unit control system operations checkout, a unit 
refrigerant leak test and a final unit inspection. 

G. All units shall have decals and tags to indicate caution areas and aid unit service. Unit 
nameplates shall be fixed to the main control panel door. Electrical wiring diagrams shall be 
attached to the control panels. Installation, operating and maintenance bulletins and start-up 
forms shall be supplied with each unit. 

H. Performance: All scheduled EER, IEER, capacities and face areas are minimum accepted 
values. All scheduled amps, kW, and HP are maximum accepted values that allow scheduled 
capacity to be met. 

I. Warranty: The manufacturer shall provide 12-month parts only warranty.  Defective parts shall 
be repaired or replaced during the warranty period at no charge. The warranty period shall 
commence at startup or six months after shipment, whichever occurs first. 

2.03 CABINET, CASING, AND FRAME 

A. Panel construction shall be double-wall construction for all panels.  All floor panels shall have a 
solid galvanized steel inner liner on the air stream side of the unit to protect insulation during 
service and maintenance. Insulation shall be a minimum of 1" thick with an R-value of 7.0, and 
shall be 2 part injected foam.  Panel design shall include no exposed insulation edges.  Unit 
cabinet shall be designed to operate at total static pressures up to 5.0 inches w.g. 

B. Exterior surfaces shall be constructed of painted galvanized steel, for aesthetics and long-term 
durability.  Paint finish will include a base primer with a high-quality polyester resin topcoat.  
Finished, unabraded panel surfaces shall be exposed to an ASTM B117 salt spray environment 
and exhibit no visible red rust at a minimum of 3,000 hours exposure.  Finished, abraded 
surfaces shall be tested per ASTM D1654, having a mean scribe creepage not exceeding 1/16” 
at 1,000 hours minimum exposure to an ASTM B117 salt spray environment.  Measurements of 
results shall be quantified using ASTM D1654 in conjunction with ASTM D610 and ASTM D714 
to evaluate blister and rust ratings. 

C. Service doors shall be provided on the fan section, filter section, control panel section, and 
heating vestibule in order to provide user access to unit components.  All service access doors 
shall be mounted on multiple, stainless steel hinges and shall be secured by a latch system.  
Removable service panels secured by multiple mechanical fasteners are not acceptable. 
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D. The unit base shall overhang the roof curb for positive water runoff and shall seat on the roof 
curb gasket to provide a positive, weathertight seal. Lifting brackets shall be provided on the 
unit base to accept cable or chain hooks for rigging the equipment. 

2.04 OUTDOOR/RETURN/EXHAUST AIR SECTION 

A. Unit shall be provided with an outdoor air economizer section. The economizer section shall 
include outdoor, return, and exhaust air dampers. The economizer operation shall be fully 
integral to the mechanical cooling and allow up to 100% of mechanical cooling if needed to 
maintain the cooling discharge air temperature.  The outdoor air hood shall be factory installed 
and constructed from galvanized steel finished with the same durable paint finish as the main 
unit. The hood shall include moisture eliminator filters to drain water away from the entering air 
stream.  The outside and return air dampers shall be sized to handle 100% of the supply air 
volume. The dampers shall be parallel blade design.  Damper blades shall be gasketed with 
side seals to provide an air leakage rate of 1.5 cfm / square foot of damper area at 1” 
differential pressure in according with testing defined in AMCA 500.  A barometric exhaust 
damper shall be provided to exhaust air out of the back of the unit.  A bird screen shall be 
provided to prevent infiltration of rain and foreign materials. Exhaust damper blades shall be 
lined with vinyl gasketing on contact edges. Control of the dampers shall be by a factory 
installed direct coupled actuator. Damper actuator shall be of the modulating, spring return 
type. A comparative enthalpy control shall be provided to sense and compare enthalpy in both 
the outdoor and return air streams to determine if outdoor air is suitable for “free” cooling.  If 
outdoor air is suitable for “free” cooling, the outdoor air dampers shall modulate in response to 
the unit’s temperature control system. 

B. Economizer assembly Fault Detection and Diagnostics (FDD) shall be 90.1, IECC, and 
California Title 24 compliant.  MicroTech III controls shall display a warning, and write a warning 
to the BAS, if the economizer malfunctions in accordance with 90.1, IECC, and Title 24 
specifications. 

2.05 EXHAUST FAN 

A. Exhaust fan shall be a single width, single inlet (SWSI) airfoil centrifugal fan. The fan wheel 
shall be Class II construction with aluminum fan blades that are continuously welded to the hub 
plate and end rim. The exhaust fan shall be a direct drive fan mounted to the motor shaft.  Belts 
and sheaves are not acceptable due to the additional maintenance. 

B. The fan motor shall be a totally enclosed EC motor that is speed controlled by the rooftop unit 
controller.  The motor shall include thermal overload protection and protect the motor in the 
case of excessive motor temperatures.  The motor shall have phase failure protection and 
prevent the motor from operation in the event of a loss of phase.  Motors shall be premium 
efficiency. 

C. The unit DDC controller shall provide building static pressure control. The unit controller shall 
provide proportional control of the exhaust fans from 25% to 100% of the supply air fan 
designed airflow to maintain the adjustable building pressure setpoint.  The field shall mount 
the required sensing tubing from the building to the factory mounted building static pressure 
sensor. 

2.06 FILTERS 

A. Unit shall be provided with a draw-through filter section. The filter rack shall be designed to 
accept a 2” prefilter and a 4” final filter.  The unit design shall have a hinged access door for the 
filter section.  The manufacturer shall ship the rooftop unit with 2” MERV 8 and 4" MERV 14  
filters. 

2.07 COOLING COIL 

A. The indoor coil section shall be installed in a draw through configuration, upstream of the 
supply air fan. The coil section shall be complete with a factory piped cooling coil and an 
ASHRAE 62.1 compliant double sloped drain pan. 

B. The direct expansion (DX) cooling coils shall be fabricated of seamless high efficiency copper 
tubing that is mechanically expanded into high efficiency aluminum plate fins.  Coils shall be a 
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multi-row, staggered tube design with a minimum of 3 rows.  All cooling coils shall have an 
interlaced coil circuiting that keeps the full coil face active at all load conditions. All coils shall be 
factory leak tested with high pressure air under water. 

C. The cooling coil shall have an electronic controlled expansion valve.  The unit controller shall 
control the expansion valve to maintain liquid subcooling and the superheat of the refrigerant 
system. 

D. The refrigerant suction lines shall be fully insulated from the expansion valve to the 
compressors. 

E. The drain pan shall be stainless steel and positively sloped.  The slope of the drain pan shall be 
in two directions and comply with ASHRAE Standard 62.1.  The drain pan shall have a 
minimum slope of 1/8" per foot to provide positive draining. The drain pan shall extend beyond 
the leaving side of the coil.  The drain pan shall have a threaded drain connection extending 
through the unit base. 

2.08 SUPPLY FAN 

A. Supply fan shall be a single width, single inlet (SWSI) airfoil centrifugal fan.  The fan wheel shall 
be Class II construction with fan blades that are continuously welded to the hub plate and end 
rim. The supply fan shall be a direct drive fan mounted to the motor shaft.  Belts and sheaves 
are not acceptable due to the additonal maintenance. 

B. All fan assemblies shall be statically and dynamically balanced at the factory, including a final 
trim balance, prior to shipment. 

C. Supply fan and motor assembly combinations larger than 8 hp or 22” diameter shall be 
internally isolated on 1” deflection, spring isolators and include removable shipping tie downs. 

D. The fan motor shall be a totally enclosed EC motor that is speed controlled by the rooftop unit 
controller.  The motor shall include thermal overload protection and protect the motor in the 
case of excessive motor temperatures.  The motor shall have phase failure protection and 
prevent the motor from operation in the event of a loss of phase.  Motors shall be premium 
efficiency. 

E. The supply fan shall be capable of airflow modulation from 30% to 100% of the scheduled 
designed airflow.  The fan shall not operate in a state of surge at any point within the 
modulation range. 

2.09 VARIABLE AIR VOLUME CONTROL 

A. The unit controller shall proportional control the ECM motors on the supply fan based on space 
temperature.  The unit controller shall increase/decrease the speed of the supply fan in order to 
maintain the space temperature within its setpoint and deadband.  The unit controller shall 
provide discharge air temperature control with the compressor modulation. 

2.10 HEATING SECTION 

A. The rooftop unit shall include a natural gas heating section.  The gas furnace design shall be 
one natural gas fired heating module factory installed downstream of the supply air fan in the 
heat section.  The heating module shall be a tubular design with in-shot gas burners. 

B. Natural gas heating shall be factory programmed to be the primary/lead source for heating. 

C. The module shall be complete with furnace controller and control valve capable of 5:1 
modulating operation. 

D. The heat exchanger tubes shall be constructed of stainless steel. 

E. The module shall have an induced draft fan that will maintain a negative pressure in the heat 
exchanger tubes for the removal of the flue gases. 

F. Each burner module shall have two flame roll-out safety protection switches and a high 
temperature limit switch that will shut the gas valve off upon detection of improper burner 
manifold operation.  The induced draft fan shall have an airflow safety switch that will prevent 
the heating module from turning on in the event of no airflow in the flue chamber. 
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G. The factory-installed DDC unit control system shall control the gas heat module.  Field installed 
heating modules shall require a field ETL certification. The manufacturer’s rooftop unit ETL 
certification shall cover the complete unit including the gas heating modules. 

2.11 HEAT PUMP HEATING 

A. Heat pump heating is to be factory programmed to the on-board controller, interfaced with the 
Delta DDC control system, and shall be factory programmed to be the secondary/auxiliary 
source for heating. The unit shall be factory provided with a natural gas furnace. The natural 
gas furnace shall be factory programmed to be primary/lead source for heating. 

1. The evaporator coil, condenser coil, compressors and refrigerant circuit shall be designed 
for heatpump operation. The refrigerant circuit shall contain a 4 way reversing valve for 
the heatpump operation. The outdoor coil shall have an electronic expansion valve to 
control the refrigerant flow. The unit controller shall modulate the expansion valve to 
maintain compressor operation within the compressor operational envelope. 

2. The refrigerant system shall have a pump-down cycle. 

3. The unit shall have a natural gas furnace for primary/lead heating. The heat pump heating 
operation shall be secondary/lag heating and shall be rotated to primary/lead heating if 
either of the following conditions occur: 

a. If OAT is greater than or equal to a user defined/adjustable setpoint (see sequences 
of operation) and space temperature is less than setpoint, then natural gas heating 
cycle shall turndown and disable (if enabled) and heat pump heating cycle shall be 
iniated. See sequences of operation MI-6.1. 

b. If fault occurs to gas furnace heating, heat pump heating cycle shall be initiated until 
fault and alarm is cleared. See sequences of operation MI-6.1. 

2.12 CONDENSING SECTION 

A. Outdoor coils shall be cast aluminum, micro-channel coils. Plate fins shall be protected and 
brazed between adjoining flat tubes such that they shall not extend outside the tubes.   A sub-
cooling coil shall be an integral part of the main outdoor air coil.  Each outdoor air coil shall be 
factory leak tested with high-pressure air under water. 

B. Fan motors shall be an ECM type motor for proportional control.  The unit controller shall 
proportionally control the speed of the condenser fan motors to maintain the head pressure of 
the refrigerant circuit from ambient condition of 25~120°F.  Mechanical cooling shall be 
provided to 25º F.  The motor shall include thermal overload protection and protect the motor in 
the case of excessive motor temperatures.  The motor shall have phase failure protection and 
prevent the motor from operation in the event of a loss of phase. 

C. The condenser fan shall be low noise blade design.  Fan blade design shall be a dynamic 
profile for low tip speed.  Fan blade shall be of a composite materia 

D. The unit shall have scroll compressors.  One of the compressors shall be an inverter 
compressor providing proportional control.  The unit controller shall control the speed of the 
compressor to maintain the discharge air temperature.  The inverter compressor shall have a 
separate oil pump and an oil separator for each compressor that routes oil back to the 
compressor instead of through the discharge line. 

E. Pressure transducers shall be provided for the suction pressure and head pressure.  
Temperature sensor shall be provided for the suction temperature and the refrigerant discharge 
temperature of the compressors.  All of the above devices shall be an input to the unit controller 
and the values be displayed at the unit controller. 

F. Refrigerant circuit shall have a bypass valve between the suction and discharge refrigerant 
lines for low head pressure compressor starting and increased compressor reliability.  When 
there is a call for mechanical cooling the bypass valve shall open to equalizing the suction and 
discharge pressures.  When pressures are equalized the bypass valve shall close and the 
compressor shall be allowed to start. 

G. Each circuit shall be dehydrated and factory charged with R-410A Refrigerant and oil. 
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2.13 ELECTRICAL 

A. Unit wiring shall comply with NEC requirements and with all applicable UL standards. All 
electrical components shall be UL recognized where applicable. All wiring and electrical 
components provided with the unit shall be number and color-coded and labeled according to 
the electrical diagram provided for easy identification. The unit shall be provided with a factory 
wired weatherproof control panel. Unit shall have a single point power terminal block for main 
power connection. A terminal board shall be provided for low voltage control wiring. Branch 
short circuit protection, 115-volt control circuit transformer and fuse, system switches, and a 
high temperature sensor shall also be provided with the unit. Each compressor and condenser 
fan motor shall be furnished with contactors and inherent thermal overload protection. Supply 
fan motors shall have contactors and external overload protection. Knockouts shall be provided 
in the bottom of the main control panels for field wiring entrance. 

B. A GFI receptacle shall be unit mounted that is field powered. 

C. A single fused disconnect switch shall be provided for disconnecting electrical power at the unit.  
Disconnect switches shall be mounted internally to the control panel and operated by an 
externally mounted handle. 

2.14 CONTROLS 

A. Provide a complete integrated microprocessor based Direct Digital Control (DDC) system to 
control all unit functions including temperature control, scheduling, monitoring, unit safety 
protection, including compressor minimum run and minimum off times, and diagnostics.  This 
system shall consist of all required temperature sensors, pressure sensors, controller and 
keypad/display operator interface. All MCBs and sensors shall be factory mounted, wired and 
tested. 

B. The stand-alone DDC controllers shall not be dependent on communications with any on-site or 
remote PC or master control panel for proper unit operation. The microprocessor shall maintain 
existing set points and operate stand alone if the unit loses either direct connect or network 
communications. The microprocessor memory shall be protected from voltage fluctuations as 
well as any extended power failures. All factory and user set schedules and control points shall 
be maintained in nonvolatile memory. No settings shall be lost, even during extended power 
shutdowns. 

C. The DDC control system shall permit starting and stopping of the unit locally or remotely. The 
control system shall be capable of providing a remote alarm indication. The unit control system 
shall provide for outside air damper actuation, emergency shutdown, remote heat 
enable/disable, remote cool enable/disable, heat indication, cool indication, and fan operation. 

D. All digital inputs and outputs shall be protected against damage from transients or incorrect 
voltages. All field wiring shall be terminated at a separate, clearly marked terminal strip. 

E. The DDC controller shall have a built-in time schedule. The schedule shall be programmable 
from the unit keypad interface. The schedule shall be maintained in nonvolatile memory to 
insure that it is not lost during a power failure. There shall be one start/stop per day and a 
separate holiday schedule. The controller shall accept up to sixteen holidays each with up to a 
5-day duration. Each unit shall also have the ability to accept a time schedule via BAS network 
communications. 

F. The keypad interface shall allow convenient navigation and access to all control functions.  The 
unit keypad/display character format shall be 4 lines x 20 characters. All control settings shall 
be password protected against unauthorized changes.  For ease of service, the display format 
shall be English language readout. Coded formats with look-up tables will not be accepted.  
The user interaction with the display shall provide the following information as a minimum: 

1. Return air temperature. 

2. Discharge air temperature. 

3. Outdoor air temperature. 

4. Space air temperature. 

5. Outdoor enthalpy, high/low. 
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6. Compressor suction temperature and pressure 

7. Compressor head pressure and temperature 

8. Expansion valve position 

9. Condenser fan speed 

10. Inverter compressor speed 

11. Dirty filter indication. 

12. Airflow verification. 

13. Cooling status. 

14. Control temperature (Changeover). 

15. VAV box output status. 

16. Cooling status/capacity. 

17. Unit status. 

18. All time schedules. 

19. Active alarms with time and date. 

20. Previous alarms with time and date. 

21. Optimal start 

22. Supply fan and exhaust fan speed. 

23. System operating hours. 

a. Fan 

b. Exhaust fan 

c. Cooling 

d. Inndividual compressor 

e. Heating 

f. Economizer 

g. Tenant override 

G. The user interaction with the keypad shall provide the following: 

1. Controls mode 

a. Off manual 

b. Auto 

c. Heat/Cool 

d. Cool only 

e. Heat only 

f. Fan only 

2. Occupancy mode 

a. Auto 

b. Occupied 

c. Unoccupied 

d. Tenant override 

3. Unit operation changeover control 

a. Return air temperature 

b. Space temperature 

c. Network signal 

4. Cooling and heating change-over temperature with deadband 

5. Cooling discharge air temperature (DAT) 

6. Supply reset options 

a. Return air temperature 

b. Outdoor air temperature 

c. Space temperature 

d. Airflow (VAV) 

e. Network signal 

f. External (0-10 vdc) 

g. External (0-20 mA) 

7. Temperature alarm limits 
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a. High supply air temperature 

b. Low supply air temperature 

c. High return air temperature 

8. Lockout control for compressors. 

9. Compressor interstage timers 

10. Night setback and setup space temperature. 

11. Building static pressure. 

12. Economizer changeover 

a. Enthalpy 

b. Drybulb temperature 

13. Currently time and date 

14. Tenant override time 

15. Occupied/unoccupied time schedule 

16. One event schedule 

17. Holiday dates and duration 

18. Adjustable set points 

19. Service mode 

a. Timers normal (all time delays normal) 

b. Timers fast (all time delays 20 sec) 

H. If the unit is to be programmed with a night setback or setup function, an optional space sensor 
shall be provided. Space sensors shall be available to support field selectable features. Sensor 
options shall include: 

1. Zone sensor with tenant override switch 

2. Zone sensor with tenant override switch plus heating and cooling set point adjustment. 
(Space Comfort Control systems only) 

I. To increase the efficiency of the cooling system the DDC controller shall include a discharge air 
temperature reset program for part load operating conditions.  The discharge air temperature 
shall be controlled between a minimum and a maximum discharge air temperature (DAT) based 
on one of the following inputs: 

1. Airflow 

2. Outside air temperature 

3. Space temperature 

4. Return air temperature 

5. External signal of 1-5 vdc 

6. External signal of 0-20 mA 

7. Network signal 

2.15 ROOF CURB 

A. A prefabricated heavy gauge galvanized steel, mounting curb shall be provided for field 
assembly on the roof decking prior to unit shipment. The roof curb shall be a full perimeter type 
with complete perimeter support of the air handling section and condensing section. The curb 
shall be a minimum of 14" high and include a nominal 2" x 4" wood nailing strip. Gasket shall be 
provided for field mounting between the unit base and roof curb. 

B. Roof mounting curb shall be factory built to match the slope of the existing roof deck. Existing 
roof slopes to be field verified by contractor. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that roof is ready to receive work and opening dimensions are as indicated on shop 
drawings. 

B. Verify that proper power supply is available. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 
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B. Install in accordance with NFPA 90A. 

C. Mount units on factory built roof mounting curb providing watertight enclosure to protect 
ductwork and utility services. Install roof mounting curb (sloped to match the existing roof deck) 
so that top face of curb is level. 

D. Locate remote panels where indicated on drawings. 

3.03 SYSTEM STARTUP 

A. Prepare and start equipment. Adjust for proper operation. Provide certified manufacturer 
startup of equipment and adjust for proper operation as defined in the contract 
documents. (ADDENDUM 1) 

B. Certified Manufacturer startup technician shall coordinate with DDC Controls Contractor 
for TAB Agency during the factory startup of equipment. (ADDENDUM 1) 

3.04 CLOSEOUT ACTIVITIES 

A. See Division 1 for closeout submittals. 

3.05 MAINTENANCE 

A. Provide service and maintenance of packaged roof top units for one year from Date of 
Substantial Completion. 

B. Include maintenance items as outlined in manufacturer's operating and maintenance data, 
including minimum of six filter replacements, minimum of one fan belt replacement, and 
controls check-out, adjustments, and recalibration. 

3.06 COMMISSIONING (ADDENDUM 1) 

A. See Specification 01 91 00 for additional requirements pertaining to the responsibilities 
of the HVAC Manufacturer for commissioning. 

3.07 TRAINING (ADDENDUM 1) 

A. HVAC Equipment controller set-up, adjustments and units operation training shall be 
provided to the Owner's representative(s). 

B. HVAC Equipment Manufacturer's Representative(s) to provide training to Owner's 
Representative(s) for control board replacements and re-configuration to the original 
operational settings etc. 

END OF SECTION 
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2B

2A

MECHANICALLY ATTACHED 2-1/2 IN. COATED
GLASS (CG) POLYISOCYANURATE RIGID ROOF
INSULATION BOARD 

MECHANICALLY ATTACHED 2-1/2 IN. COATED
GLASS (CG) POLYISOCYANURATE RIGID ROOF
INSULATION BOARD 

MECHANICALLY ATTACHED 2-1/2 IN. COATED
GLASS (CG) POLYISOCYANURATE RIGID ROOF
INSULATION BOARD 

MECHANICALLY ATTACHED 2-1/2 IN. COATED
GLASS (CG) POLYISOCYANURATE RIGID ROOF
INSULATION BOARD 

CONTROL DAMPER,
REFER TO MECH DWGS

WATER CUT-OFF SEALANT, COMPRESS
WITH CLAMP RING INSTALLATION

WATER CUT-OFF  SEALANT, COMPRESS
WITH  CLAMP RING INSTALLATION

#12 COATED MEMBRANE FASTENER AND 3 IN. 
STRESS PLATE, 12" OC AROUND DRAIN

MIN 1-1/2 IN. WIDE CONT
HEAT WELD, TYP

VIF

1 FOOT

(E) OR NEW OVERFLOW ROOF DRAIN STRAINER, REPLACE
(E) PLASTIC STRAINERS WITH CAST IRON

16 GA GALV OVERFLOW EXTENSION COLLAR WITH WELDED SEAM,
ADHERE AND EMBED AGAINST WATER DAM COLLAR IN SILICONE

SEALANT, VIF HEIGHT TO EXTEND 2 IN. ABOVE ROOF SURFACE

PRIMARY ROOF DRAIN STRAINER, REPLACE
(E) PLASTIC STRAINERS WITH CAST IRON

PRIMARY ROOF DRAIN STRAINER, REPLACE
(E) PLASTIC STRAINERS WITH CAST IRON

(E) OR NEW SECONDARY
(OVERFLOW) ROOF DRAIN
BOWL AND DRAIN PIPE 

UNDER-DECK CLAMP AND DRAIN
SUPPORTS NOT SHOWN, TYP, VIF

SUMP RECEIVER (IF
INSTALLED OR NEEDED)

MECHANICALLY ATTACHED TAPERED INSULATION TO FORM SUMP, 
VIF DRAIN BOWL POSITION AND FIT TAPERED INSULATION FOR

SMOOTH TRANSITION OF ROOF MEMBRANE INTO DRAIN

MECHANICALLY ATTACHED 2-1/2 IN. COATED
GLASS (CG) POLYISOCYANURATE RIGID
ROOF INSULATION BOARD 

(E) OR NEW DRAIN CLAMP RING - REPLACE (E) BOLTS
WITH NEW STAINLESS STEEL BOLTS

PRE-MFR BOOT STYLE PIPE FLASHINGPENETRATION MEMBRANE WRAP 34

9
10

NO SCALE
NO SCALE

NO SCALE

8 IN. TYP

(E) PLYWOOD ROOF DECK

(E) PLYWOOD ROOF DECK

(E) PLYWOOD ROOF DECK

ADJUSTABLE, STAINLESS
STEEL CLAMP BAND

ADJUSTABLE, STAINLESS
STEEL CLAMP BAND

ADJUSTABLE, STAINLESS STEEL CLAMP BAND
WATER CUT-OFF SEALANT

MIN 1-1/2 IN. CONT.
HEAT WELD

80 MIL FLEECE BACK PVC ROOF MEMBRANE, ADHERE WITH
4 IN. OC RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

80 MIL FLEECE BACK PVC ROOF MEMBRANE,
ADHERE WITH 4 IN. OC RIBBONS OF LOW
RISE SPRAY FOAM ADHESIVE

80 MIL FLEECE BACK PVC ROOF MEMBRANE,
ADHERE WITH 4 IN. OC RIBBONS OF LOW
RISE SPRAY FOAM ADHESIVE

80 MIL FLEECE BACK PVC ROOF MEMBRANE, ADHERE WITH
4 IN. OC RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

80 MIL FLEECE BACK PVC ROOF MEMBRANE, ADHERE IN
4 IN. OC RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC
RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

5/8 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC
RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC
RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC
RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC
RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

TAPERED MEPS RIGID ROOF INSULATION (MATERIAL SLOPE
AS NEEDED TO OBTAIN MIN 1/4:12 FINISH SLOPE TO DRAIN),
ADHERE IN RIBBONS OF LOW RISE FOAM ADHESIVE

NOTE:  FACTORY FULLY WELDED BOOT FLASHINGS TO BE USED WHERE
FLASHING CAN BE SLID DOWN OVER PENETRATION, OTHERWISE FIELD
SPLIT FLASHINGS (FIELD HEAT WELDED TOGETHER TO BE USED), OR 
AS NEEDED PIPE WRAP FLASHING PER

PENETRATION, SIZE AND TYPE
VARIES (BY OTHERS)

#12 COATED MEMBRANE FASTENER AND 3 IN. STRESS PLATE,
12 IN. OC (MIN 4 EQUALLY SPACED AROUND PENETRATION)

#12 COATED MEMBRANE FASTENER AND 3 IN. 
STRESS PLATE, 12 IN. OC (MIN 4 EQUALLY

SPACED AROUND PENETRATION)

MIN 1-1/2" WIDE CONT HEAT WELD

CONT HEAT WELD

MIN
8 IN.
TYP

ADJUSTABLE, STAINLESS STEEL CLAMP BAND

REINFORCED 60 MIL PVC TARGET SHEET
REINFORCED 60 MIL PVC TARGET SHEET

WATER CUT-OFF SEALANT

PENETRATION, SIZE AND TYPE VARIES 

NON-REINFORCED PVC FLASHING MEMBRANE,
HEAT WELDED TO PVC TARGET SHEET

ALUMINUM TAPE AT CONTAMINATED PIPES (WHERE
NEEDED OR PIPE SURFACE CLEANED)

FLASHING AT FAN CURB 

FLASHING AT RTU  CURB

6

5

NO SCALE

NO SCALE

NO SCALE

NO SCALE

MIN 1-1/2 HEAT WELD

MIN 1-1/2 HEAT WELD

4 IN.

PRE-MFR STEEL CURB
PER MECH DWGS

SS THREADED ROD, NUTS AND
FENDER WASHERS PER

2x6 WOOD BLOCKING

ADJUSTABLE, SS
CLAMP BAND

1-1/2 IN. POLYISOCYANURATE
RIGID ROOF INSULATION,

ADHERE

1-1/2 IN. POLYISOCYANURATE
RIGID ROOF INSULATION,

ADHERE

PRE-MFR STEEL CURB
PER MECH DWGS

ADHERED 1/4 IN. PRE-PRIMED
FIBERGLASS FACED GYPSUM

ROOF COVER BOARD

2x4 WOOD BLOCKING BY AHU CURB
MFR - PROVIDE IF NOT INCLUDED

WITH CURB 

TYPICAL ROOF COVERING ASSEMBLY
1

PRE-MANUFACTURED PVC BOOT PENETRATION
FLASHING, HEAT WELDED TO  PVC BASE FLASHING

ALUMINUM TERMINATION BAR ANCHORED
WITH MEMBRANE FASTENERS, 12" OC.

6
A5.1

6
A5.1

6
A5.1

#10 HEX HEAD SCREW, 12 IN. OC

#12 COATED SCREW WITH 3 IN. STRESS PLATE, 12 IN. OC

MEMBRANE FASTENER WITH STRESS PLATE, 12 IN. OC

FAN OR VENT PER MECH DWGS

WATER CUT-OFF SEALANT, COMPRESS BEHIND MEMBRANE FLASHING

80 MIL FLEECE BACK PVC ROOF MEMBRANE, ADHERE WITH
4 IN. OC RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

MECHANICALLY ATTACHED 2-1/2 IN.COATED GLASS (CG)
POLYISOCYANURATE RIGID ROOF INSULATION BOARD 

(E) PLYWOOD ROOF DECK

OFFSET BOARD JOINTS BETWEEN ADJACENT
BOARDS AND  BOARD LAYERS, TYP (MIN 6 IN.)

1-1/2 IN. FROM
BOARD EDGES, TYP

FLASHING AT ROOF / OVERFLOW DRAINS DETAIL NOTES:
1.   TEMPORARILY PLUG DRAIN PIPES AND WATER TEST DRAIN BOWLS
      AND CONNECTIONS TO DRAIN PIPES FOR LEAKAGE PRIOR TO START
      OF ROOFING.  PROVIDE WRITTEN AND PHOTO DOCUMENTATION OF
      WATER TESTING TO OWNER PRIOR TO START OF WORK.
2.   TEMPORARILY PLUG DRAIN PIPES DURING WORK TO PREVENT
       DEBRIS FROM ENTERING DRAIN LINES.  UNPLUG DRAINS AT
      END OF EACH WORK DAY TO MAKE DRAINS FUNCTIONAL.   

AIR HANDLING UNIT PER MECH DWGS

GASKET PER MECH DWGS

PROVIDE FIRE / AIR BARRIER AS REQUIRED

PROVIDE FIRE / AIR BARRIER AS REQUIRED 4
-

NON-REINFORCED PVC
MEMBRANE STORM COLLAR

NON-REINFORCED PVC MEMBRANE STORM COLLAR

MIN 3 IN.

MIN 3 IN.

PROVIDE MIN R14 INSULATION
UNDER DRAIN SUMP

VIF

VIF

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC

RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

SCALE:  NOT TO SCALE

FLASHING AT WALLS

(E) PLYWOOD ROOF DECK

#12 SCREW WITH 3 IN. STRESS PLATE,
12 IN. OC

7

MECHANICALLY ATTACHED TAPERED INSULATION TO FORM SUMP, 
VIF DRAIN BOWL POSITION AND FIT TAPERED INSULATION FOR

SMOOTH TRANSITION OF ROOF MEMBRANE INTO DRAIN

(E) OR NEW CLAMP RING WITH 2 IN.
INTEGRAL WATERDAM, REPLACE
(E) BOLTS WITH NEW STAINLESS
STEEL BOLTS

FULLY ADHERED 60 MIL PVC
REINFORCED MEMBRANE
FLASHING SHEET

UNDER DECK SUPPORTS AND CLAMPS NOT SHOWN, VIF

UNDER DECK SUPPORTS AND CLAMPS NOT SHOWN, VIF

FULLY ADHERED 60 MIL PVC
 REINFORCED MEMBRANE
  FLASHING SHEET

4 IN.

TAPER INSULATION DETAIL NOTES:
1.  PROVIDE TAPERED RIGID ROOF INSULATION COUNTER SLOPE CRICKETING
     WHERE INDICATED ON ROOF PLAN AND WHERE NEEDED TO PROVIDE SLOPE
     TO DRAIN AT BUILDING CORNERS AND CURBS.
2.  PARTIAL ROOF ASSEMBLY CONSTRUCTION SHOWN FOR DRAWING CLARITY. 
     

MIN. 1/4 : 12 SLOPE TO DRAIN

FULLY ADHERED 60 MIL REINFORCED
PVC MEMBRANE FLASHING SHEET

PRE-FINISHED SUPPLEMENTAL 24 GA GALV SHEET METAL COUNTER
FLASHING (OMIT IF (E) EQUIPMENT COVER EXTENDS 4 IN. OVER
BASE FLASHING MEMBRANE)

MECHANICALLY ATTACHED
1/4 IN. PRE-PRIMED FIBER
GLASS FACED GYPSUM
ROOF BOARD

(E) WALL SHEATHING,
PRESUMED PLYWOOD
OR EXT. GYPSUM

FULLY ADHERED 60 MIL PVC
REINFORCED MEMBRANE

SEE FLASHING AT WALL DETAIL

FLASHING AT END DRAIN AT WALL

SUMP AT MID-WALL DRAIN / OVERFLOW
SUMP AT END WALL DRAIN / OVERFLOW

NOTE: AT SOME LOCATIONS (E) DRAIN / OVERFLOW ORIENTED 90 DEG FROM LAYOUT ABOVE

7
-

MECHANICALLY ATTACHED 2-1/2 IN. COATED
GLASS (CG) POLYISOCYANURATE RIGID

ROOF INSULATION BOARD 

(E) PLYWOOD ROOF DECK

TAPERED MEPS RIGID ROOF INSULATION
(MATERIAL SLOPE AS NEEDED TO OBTAIN

MIN 1/4:12 FINISH SLOPE TO DRAIN), ADHERE
IN RIBBONS OF LOW RISE FOAM ADHESIVE

5/8 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC

RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE NEW ROOF AND OVERFLOW
DRAINS PER MECH DWGS

WALL LINE

2A
A501

(E) DECK SLOPE (E) DECK SLOPE

30 DEG TYP

2B
A501

WALL LINE

TAPERED MEPS RIGID ROOF INSULATION (MATERIAL SLOPE
AS NEEDED TO OBTAIN MIN 1/4:12 FINISH SLOPE TO DRAIN),
ADHERE IN RIBBONS OF LOW RISE FOAM ADHESIVE

MECHANICALLY ATTACHED TAPERED INSULATION
TO FORM SUMP,  VIF DRAIN BOWL POSITION AND
FIT TAPERED INSULATION FOR SMOOTH TRANSITION
OF ROOF MEMBRANE INTO DRAIN

12 IN. TYP

(E) PLYWOOD ROOF DECK

TAPER INSULATION CRICKET

WALL LINE12 IN. TYP

VIF

VIF

(E) ROOF AND OVERFLOW
DRAINS, VIF POSITION

(E) 1/2 IN.  ROOF DECK

(E) OR NEW PRIMARY ROOF DRAIN
BOWL AND DRAIN PIPE

NOTE:  AT PRIMARY ROOF DRAINS ONLY (NO OVERFLOWS), TAPER INSULATION SUMP LAYOUT
IS REDUCED ACCORDINGLY WITH MEMBRANE FLASHING CONSTRUCTED SIMILARLY.

NOTE:  AT LOCATIONS WITH ROOF DRAINS ONLY (NO OVERFLOWS), TAPER INSULATION SUMP LAYOUT IS REDUCED ACCORDINGLY WITH MEMBRANE FLASHING CONSTRUCTED SIMILARLY

ADHERED 1/4 IN. PRE-PRIMED
FIBERGLASS FACED GYPSUM

ROOF COVER BOARD

PRE-FINISHED 24 GA GALV SHEET METAL COUNTERFLASHING

FULLY ADHERED 60 MIL REINFORCED PVC MEMBRANE FLASHING SHEET

PVC FIELD WRAP FLASHING OF THREADED ROD (OR REINFORCED PMMA)

#12 COATED SCREW WITH 3 IN. STRESS PLATE, 12 IN. OC

6-1/2 IN.

14 GA STEEL PLATE PER

#12 TEK SCREWS PER

BLOCKING / FRAMING PER

6
A5.1

2 IN.

(E) PLYWOOD ROOF DECK

MECHANICALLY ATTACHED 2-1/2 IN. COATED GLASS (CG)
POLYISOCYANURATE RIGID ROOF INSULATION BOARD 

80 MIL FLEECE BACK PVC ROOF MEMBRANE, ADHERE WITH
4 IN. OC RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC

RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

CONT MIN 1-1/2 IN. HEAT WELD

#12 SCREW WITH 3 IN. STRESS PLATE, 12 IN. OC 

4 IN. WIDE 24 GA TPO FACTORY
CLAD METAL, FASTEN 6 IN. OC

CONT MIN 1-1/2 IN. WIDE HEAT WELD

CONT MIN 1-1/2 IN. WIDE HEAT WELD

6 IN. WIDE 60 MIL REINFORCED TPO MEMBRANE FLASHING STRIP,
HEAT WELD TO TPO CLAD METAL AND (E) WALL MEMBRANE

VARIES, VIF

REMOVE (E) METAL REGLET
AND COUNTER FLASHING

FULLY ADHERED 60 MIL REINFORCED
PVC MEMBRANE FLASHING SHEET

MECHANICALLY ATTACHED 1/4 IN.
PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD

(E) TPO WALL MEMBRANE

(E) WALL SHEATHING,
PRESUMED PLYWOOD
OR EXT. GYPSUM

(E) PLYWOOD ROOF DECK

80 MIL FLEECE BACK PVC ROOF MEMBRANE,
ADHERE WITH 4 IN. OC RIBBONS OF LOW

RISE SPRAY FOAM ADHESIVE

CONT MIN 1-1/2 IN. HEAT WELD

CONT MIN 1-1/2 IN. WIDE HEAT WELD

REMOVE (E) METAL REGLET
AND COUNTER FLASHING

FULLY ADHERED 60 MIL REINFORCED
PVC MEMBRANE FLASHING SHEET

#12 SCREW WITH 3 IN. STRESS PLATE, 12 IN. OC

(E) WALL SHEATHING,
PRESUMED PLYWOOD
OR EXT. GYPSUM

MECHANICALLY ATTACHED 1/4 IN.
PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD

(E) TPO WALL MEMBRANE

MECHANICALLY ATTACHED 2-1/2 IN. COATED GLASS (CG)
POLYISOCYANURATE RIGID ROOF INSULATION BOARD 

TAPERED MEPS RIGID ROOF INSULATION (MATERIAL SLOPE
AS NEEDED TO OBTAIN MIN 1/4:12 FINISH SLOPE TO DRAIN),
ADHERE WITH RIBBONS OF LOW RISE FOAM ADHESIVE,
SEE A1.2 ARCHITECTURAL ROOF PLAN - NEW FOR LAYOUT

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC
RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

VARIES ALONG CRICKET - VIF

4 IN. WIDE 24 GA TPO FACTORY
CLAD METAL, FASTEN 6 IN. OC

CONT MIN 1-1/2 IN. WIDE HEAT WELD

1

1

1
1

1

1

1

1

1

1

1
1

1

1

1

1

1

11

1

1 1

1
1

1

1

1

1

1

1

FLASHING AT ROOF / OVERFLOW DRAINS DETAIL NOTES:
1.   TEMPORARILY PLUG DRAIN PIPES AND WATER TEST DRAIN BOWLS
      AND CONNECTIONS TO DRAIN PIPES FOR LEAKAGE PRIOR TO START
      OF ROOFING.  PROVIDE WRITTEN AND PHOTO DOCUMENTATION OF
      WATER TESTING TO OWNER PRIOR TO START OF WORK.
2.   TEMPORARILY PLUG DRAIN PIPES DURING WORK TO PREVENT
       DEBRIS FROM ENTERING DRAIN LINES.  UNPLUG DRAINS AT
      END OF EACH WORK DAY TO MAKE DRAINS FUNCTIONAL.   

LS
ART
OF



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218
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National  Strength.

Local  Action.

SCALE:  NOT TO SCALE

SCALE:  NOT TO SCALE

SCALE:  NOT TO SCALE

SCALE:  NOT TO SCALE

FLASHING AT MULTIPLE PENETRATION 

FLASHING AT SOFFIT AND FASCIA

FLASHING AT (E) WALL LOUVERS

1

2

3

SHEET METAL ENCLOSURE WITH REMOVABLE TOP,
SLOPE FOR DRAINAGE, PRIME AND PAINT

MECHANICALLY ATTACHED 2-1/2 IN. COATED
GLASS (CG) POLYISOCYANURATE RIGID ROOF

INSULATION BOARD 

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC

RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

INSULATE CAVITY (INSULATION NOT SHOWN)

REINFORCED PMMA FOR PIPE
TO SHEET METAL FLASHINGS

TWO-PIECE REMOVABLE SHEET METAL
COUNTERFLASHING (RECEIVER SHOWN
CUT AWAY FOR DRAWING CLARITY)

WOOD NAILER

PIPES, MAY BE INSULATED (TWO PIPES
SHOWN, SIZE AND QUANTITY MAY VARY)

INSULATED PREMFR STEEL CURB
(PER MECHANICAL DETAILS)

(E) PLYWOOD ROOF SHEATHING

MEMBRANE TERMINATION SCREW
AND STRESS PLATE

MIN.
4 IN.

#10 HEX HEAD W/ METAL BACKED
RUBBER SEALING WASHER, 12 IN. O.C. 

8 IN.
MIN.

#12 COATED SCREW WITH 3 IN. STRESS PLATE, 12 IN. OC

NON-REINFORCED PVC MEMBRANE
CORNER REINFORCEMENT, HEAT
WELD TO FLASHING SHEET

FULLY ADHERED 60 MIL REINFORCED
PVC MEMBRANE FLASHING SHEET

80 MIL FLEECE BACK PVC ROOF MEMBRANE,
ADHERE WITH 4 IN. OC RIBBONS OF LOW
RISE SPRAY FOAM ADHESIVE

CONT MIN 1-1/2 IN. HEAT WELD

ENCAPSULATE (E) WOOD SOFFIT, FASCIA AND TRIM WITH
ADHERED 60 MIL TPO MEMBRANE AND FACTORY TPO
CLAD METAL, PROVIDE MECHANICAL ANCHORAGE AS NEEDED 

(E) STANDING SEAM 

(E) METAL FASCIA AND (PRESUMED) CLEAT

(E) PRESUMED UNDERLAYMENT

SEAL  ROOF PANEL ENDS
WITH SEALANT, TYP

FACTORY TPO LAMINATED (PRE-CLAD) METAL 
(AT FASCIA END EXTEND BEHIND COPING
END FLASHING AND CAULK JOINT)

ADHERED 60 MIL TPO MEMBRANE, PROVIDE 
MECHANICAL ANCHORAGE AS NEEDED 

ADHERED 60 MIL TPO MEMBRANE, PROVIDE 
MECHANICAL ANCHORAGE AS NEEDED 

(E) WOOD SOFFIT, FASCIA, TRIM AND BLOCKING

(E) TPO WALL MEMBRANE

CONT MIN 1-1/2 IN. WIDE HEAT WELDS, TYP

ALUMINUM SECUREMENT BAR,
ANCHOR WITH COATED MEMBRANE
FASTENERS, 8" OC, TYP

EXTEND CLAD METAL BEHIND COPING
END FLASHING AND CAULK JOINT

SEAL (E) STANDING SEAM METAL ROOFING ENDS
     ON THIS ROOF SLOPE WITH SEALANT, TYP

BOLT ATTACHED SAFETY RAIL SYSTEM, 
SEAL FASTENER PENETRATIONS WITH 
BUTYL TAPE/SEALANT

MECHANICALLY ATTACHED 2-1/2 IN. COATED
GLASS (CG) POLYISOCYANURATE RIGID ROOF
INSULATION BOARD 

(E) PLYWOOD ROOF DECK

80 MIL FLEECE BACK PVC ROOF MEMBRANE, ADHERE WITH
4 IN. OC RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC
RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

FLASHING AT ROOF HATCH CURB 

FLASHING AT SOUTH ROOF PERIMETER WALL

4

7
NO SCALE

MIN 1-1/2 HEAT WELD1-1/2 IN. POLYISOCYANURATE
RIGID ROOF INSULATION,

ADHERE

NOTE:  INTERIOR ACCESS
LADDER NOT SHOWN

(E) OR NEW PRE-MFR STEEL CURB
14 GA MIN, GALV

(E) OR NEW PRE-MFR
STEEL HATCH COVER

DEPRESS TABS TO HOLD MEMBRANE
AND BACKER ROD IN PLACE

FOAM BACKER ROD

2x6 WOOD BLOCKING TO ELEVATE
HATCH CURB TO OBTAIN MIN 8 IN.

HIGH ROOF BASE FLASHING (PROVIDE
ADDITIONAL BLOCKING AS NEEDED, VIF)

ADHERED 1/4 IN. PRE-PRIMED
FIBERGLASS FACED GYPSUM

ROOF COVER BOARD

#12 COATED SCREW WITH 3 IN. STRESS PLATE, 12 IN. OC

FULLY ADHERED 60 MIL REINFORCED PVC MEMBRANE FLASHING SHEET

(E) PLYWOOD ROOF DECK

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC

RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

CONT MIN 1-1/2 IN. HEAT WELD

#12 COATED FASTENER WITH
3 IN. STRESS PLATE, 12 IN. OC

FULLY ADHERED 60 MIL REINFORCED
PVC MEMBRANE FLASHING SHEET

ADHERED PRE-PRIMED FIBERGLASS
FACED GYPSUM ROOF BOARD

TAPERED MEPS RIGID ROOF INSULATION (MATERIAL SLOPE
AS NEEDED TO OBTAIN MIN 1/4:12 FINISH SLOPE TO DRAIN),
ADHERE IN RIBBONS OF LOW RISE FOAM ADHESIVE- SEE 
A1.2 ARCHITECTURAL ROOF PLAN - NEW FOR LAYOUT

5/8 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC
RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

VARIES ALONG
CRICKET - VIF

(E) METAL WALL COPING WITH FLANGE OVER METAL ROOF
PANELS - TEMPORARILY REMOVE AND RE-INSTALL COPING
TO INSTALL TPO MEMBRANE OVER TOP OF WALL (VIF
COPING ANCHORAGE - MAY BE CLEATED BOTH SIDES)

PRESUMED (E) METAL CLEAT

PRESUMED (E) Z - METAL AND/OR 
PRE-FORMED FOAM CLOSURE

(E) BATTEN SEAMED
METAL ROOF PANEL

PRESUMED (E) METAL ROOF
PANEL UNDERLAYMENT

PRESUMED (E) PLYWOOD ROOF DECK

BUTYL BASED UNDERLAYMENT MEMBRANE

WATER CUT-OFF SEALANT

(E) WOOD BLOCKING

PRESUMED (E) CONCRETE WALL

MECHANICALLY ATTACHED 2-1/2 IN. COATED
GLASS (CG) POLYISOCYANURATE RIGID
ROOF INSULATION BOARD 

NEW CLEAT - MIN. ONE GAUGE THICKER
THAN (E) COPING METAL - ANCHOR 6 IN. 

APART, STAGGERED IN TWO ROWS

SCALE:  NOT TO SCALE

FLASHING AT (E) COUNTER FLASHING

(E) PLYWOOD ROOF DECK

MECHANICALLY ATTACHED 2-1/2 IN. COATED GLASS (CG)
POLYISOCYANURATE RIGID ROOF INSULATION BOARD 

80 MIL FLEECE BACK PVC ROOF MEMBRANE, ADHERE WITH
4 IN. OC RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

80 MIL FLEECE BACK PVC ROOF MEMBRANE,
ADHERE WITH 4 IN. OC RIBBONS OF LOW

RISE SPRAY FOAM ADHESIVE

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC

RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

CONT MIN 1-1/2 IN. HEAT WELD

#12 COATED SCREW WITH 3 IN. STRESS PLATE, 12 IN. OC

(E) CEMENT PLASTER

5

VARIES, VIF

TEMPORARILY REMOVE AND RE-INSTALL (E) METAL
COUNTER FLASHING TO INSTALL PVC MEMBRANE

BASE FLASHING

ALUMINUM TERMINATION  BAR, ANCHOR
WITH COATED MEMBRANE FASTENERS, 12 IN. OC 

FULLY ADHERED 60 MIL REINFORCED
PVC MEMBRANE FLASHING SHEET

MECHANICALLY ATTACHED 1/4 IN.
PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD

(E) WALL SHEATHING,
PRESUMED PLYWOOD
OR EXT. GYPSUM

WATER CUT-OFF SEALANT

SCALE:  NOT TO SCALE

BASE FLASHING AT (E) METAL ROOFING

(E) PLYWOOD ROOF DECK
MECHANICALLY ATTACHED 2-1/2 IN. COATED GLASS (CG)

POLYISOCYANURATE RIGID ROOF INSULATION BOARD 

80 MIL FLEECE BACK PVC ROOF MEMBRANE,
ADHERE WITH 4 IN. OC RIBBONS OF LOW
RISE SPRAY FOAM ADHESIVE

1/4 INCH PRE-PRIMED FIBERGLASS FACED
GYPSUM ROOF BOARD, ADHERE WITH 4 IN. OC
RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

REINFORCED 60 MIL PVC FLASHING STRIP-IN SHEET

REINFORCED 60 MIL PVC FLASHING STRIP-IN SHEET
WITH CONT MIN 1-1/2 IN. HEAT WELDS TO PRECLAD 
METAL AND ROOF MEMBRANE

CONT MIN 1-1/2 IN. HEAT WELD

FACTORY PVC LAMINATED (PRECLAD) 24 GA GALV METAL BASE FLASHING,
FASTEN 8 IN. OC, SEE ADJACENT ISOMETRIC JOINT DETAIL

6

VIF - 8 IN. MIN OR MAX
 AVAILABLE HEIGHT

(E) STANDING SEAM METAL ROOFING

(E) METAL FASCIA AND (PRESUMED) CLEAT

PRESUMED (E) UNDERLAYMENT

SEAL ROOF PANEL ENDS WITH SEALANT, TYP

FASTENERS, 8 IN. OC - INSTALL IN A STAGGERED PATTERN 
WITH MIN. TWO FASTENERS AT PRE-CLAD ENDS IN BOTH
HORIZONTAL AND VERTICAL FLANGES

PRECLAD METAL BASE,  FABRICATE
TO MATCH ROOF SLOPE 

80 MIL FLEECE BACK PVC ROOF MEMBRANE, ADHERE WITH
4 IN. OC RIBBONS OF LOW RISE SPRAY FOAM ADHESIVE

FACTORY PVC LAMINATED (PRE-CLAD) 24 GA GALV
METAL BASE FLASHING, FORM WITH

HEM AT TOP AND BOTTOM

6 IN. WIDE NON-REINFORCED JOINT STRIP, (SHOWN CUT
AWAY) MIN. 1-1/2 INCH WELDS TO PRECLAD METAL,
EXTEND PAST PRE-CLAD PRIOR TO WELDING OF
REINFORCED FLASHING SHEET

6 IN. WIDE JOINT STRIP, EXTEND
BEYOND PRE-CLAD METAL PRIOR
TO REINFORCED FLASHING SHEET 

2 INCH WIDE ALUMINUM TAPE,
CENTER  OVER JOINT

2 INCH MIN WELD AREA

4 IN. MIN.

VIF - 8 IN. MIN OR MAX
 AVAILABLE HEIGHT

3/8 IN.  BUTT JOINT

6
A5.2

SIM 6
A5.2

7
A5.2

TYPICAL EXISTING WALL VENT  

60 MIL REINFORCED TPO MEMBRANE FLASHING
(SHOWN CUT AWAY), EXTEND UNDER (E) RIDGE 

FLASHING, HEAT WELD TO PRE-CLAD METAL
AND (E) TPO WALL MEMBRANE

SET HOOD FLASHING SIDE FLANGES IN
CONT WIDE BEAD OF SILICONE SEALANT

FACTORY TPO LAMINATED (PRE-CLAD) 24 GA GALV
HOOD FLASHING, FASTEN HOOD FLASHING

SIDE FLANGES TO WALL 6 IN. OC WITH
#8 TRUSS HEAD SCREWS

(E) TPO WALL MEMBRANE

(E) METAL RIDGE FLASHING
FOR (E) METAL ROOFING

FLASHING SIMILAR EACH
SIDE OF HOOD FLASHING

(E) METAL RIDGE FLASHING
FOR (E) METAL ROOFING

FACTORY TPO LAMINATED (PRE-CLAD) 24 GA GALV HOOD FLASHING,
EXTEND MIN 3 IN UNDER (E) METAL RIDGE FLASHING

(E) INSTALLED WALL LOUVER
(SEE PHOTO AT RIGHT)

4 IN. 

4 IN. 

30 DEG

FASTEN HOOD FLASHING SIDE FLANGES TO
WALL 6 IN. OC WITH #8 TRUSS HEAD SCREWS

VIF - EXTEND UNDER (E) METAL
RIDGE FLASHING MIN 3 IN.

3/4 IN.

VIF

VIF

VIF

SEAL STANDING SEAM METAL ROOFING ENDS
   ABOVE LOW SLOPE ROOF WITH SEALANT, TYP

VIF - MIN 8 IN.

SSD FOR ANCHORAGE

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.

2

3

4

1

2

3

4

1

B C D E F

A

G

B C D E F

A

G



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.

2

3

4

1

2

3

4

1

B C D E F

A

G

B C D E F

A

G



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.

“ ” 

“ ” 

“ ” 

“ ” 

“ ”  

“ ” 



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.

2

3

4

1

2

3

4

1

B C D E F

A

G

B C D E F

A

G



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.

2

3

4

1

2

3

4

1

B C D E F

A

G

B C D E F

A

G



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.

2

3

4

1

2

3

4

1

B C D E F

A

G

B C D E F

A

G

BID ALT #1



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.

2

3

4

1

2

3

4

1

B C D E F

A

G

B C D E F

A

G

BID ALTERNATE #1



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.

BID ALTERNATE #1



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.

BID ALT #1



2000 NORTH VILLAGE PARKWAY

VACAVILLE, CA 95688

expect a difference

305 South 11th Street

San Jose, California  95112-2218

877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.

Local  Action.



2000 NORTH VILLAGE PARKWAY
VACAVILLE, CA 95688

expect a difference

305 South 11th Street
San Jose, California  95112-2218
877.725.2755 | 877.925.1477 (f)

WWW.SALASOBRIEN.COM

National  Strength.
Local  Action.

NOTES

LEGEND




